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A man in his 70s presented with a 6-month history of a rash on the left forearm, which gradu-
ally increased in severity. The patient developed a rash on the dorsal aspect of his hand half
a year ago without any pain or itching discomfort and denied any history of injury or expo-
sure to suspected pathogens prior to onset. After self-medication with topical herbal medi-
cine, the lesions gradually spread to the forearm and fused into plaques, and ulcers often
recurred on the surface. He denied any systemic symptoms and concerns. Physical exami-
nation revealed large, firm, mildly swollen erythematous plaques on the back of the left fore-
arm with purulent discharge and crusting (Figure, A). Results of routine laboratory inves-
tigations, including complete blood cell count, biochemical profile, and chest radiography,
were normal. A biopsy specimen was taken for pathological examination (Figure, B-D).

Diagnosis
C. Cutaneous protothecosis

Microscopic Findings and Clinical Course
Hyperkeratosis, pseudoepitheliomatous hyperplasia, and a lympho-
histiocytic infiltrate with granuloma formation, neutrophils, plasma
cells, and multinucleated giant cells in the dermis were observed in
the pathological examination (Figure, B). Periodic acid–Schiff stain-
ing showed mulberrylike thick-walled spherical or ovoid spores of
various sizes and high-density cell walls (Figure, C). Multiple endo-
spores were highlighted by transmission electron microscopy and
were irregular asexually separated schizonts (Figure, D). After iden-
tification of Protothecosis wickerhamii by molecular sequencing tech-
nology, the diagnosis of protothecosis was confirmed. One month
after oral administration of itraconazole, 0.2 g, every day, the
patient’s rash subsided considerably.

Discussion
Protothecosis is an emerging environmental algal disease in hu-
mans caused by the genus Prototheca, which are unicellular achlo-
rophyllous saprophytic algae. Under the microscope, Prototheca

appears as spherical or elliptical sporangia with a length of 3 to
30 μm, containing numerous endospores that can release spores
through the cleavage of the sporangium wall without the presence
of hyphae and blastospore structures. In 1964, Davies et al first re-
ported a case of human cutaneous protothecosis caused by Proto-
theca zopfii.1 Since then, there have been reports of protothecosis
all over the world, but the actual incidence may be higher owing to
the lack of a certain understanding of the disease.

Human infections are primarily caused by P wickerhamii, which
is an opportunistic pathogen that is environmentally ubiquitous and
can be isolated from tap water, sewage disposal systems, swimming
pools, soil, human feces, and food. In humans, Prototheca mostly
causes cutaneous infections or olecranon bursitis with repeated trau-
matic inoculation. After an incubation period, granuloma formation
gradually occurs. Skin infections usually occur on exposed parts such
as the extremities, forehead, and cheeks, and manifest as tender-
ness, swelling, erythematous plaques, papules, or nodules.2 Sys-
temic infections are usually seen in immunocompromised patients and
patients with diabetes, chronic kidney failure, long-term use of ste-
roids, AIDS, or malignant tumors,3 where Prototheca can dissemi-
nate to viscera, causing life-threatening sepsis.
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Figure. A, A large, firm, mildly swollen erythematous plaque with purulent discharge and crusting on the back of the left forearm. B, Hyperkeratosis,
pseudoepitheliomatous hyperplasia, and lymphohistiocytic infiltrate with neutrophils, plasma cells, and a small amount of multinucleated giant cells in the dermis
(hematoxylin-eosin). C, Periodic acid–Schiff staining. D, Transmission electron microscopy.

WHAT IS YOUR DIAGNOSIS?

A. Chromoblastomycosis

B. Cutaneous cryptococcosis

C. Cutaneous protothecosis

D. Cutaneous leishmaniasis
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The differential diagnosis of protothecosis includes chromo-
blastomycosis, cutaneous cryptococcosis, and cutaneous leishmani-
asis. Chromoblastomycosis is a chronic fungal infection of the skin
and the subcutaneous tissue caused by traumatic inoculation of de-
matiaceous fungi with high prevalence in tropical or subtropical areas
of the world.4 Histopathologically, typical polyhedral, dark, thick-
walled sclerotic bodies, 5 to 12 μm in diameter, may be observed,
indicating the presence of dematiaceous fungus.5 In systemic cryp-
tococcosis, cutaneous lesions occur in 15% of those diagnosed and
may be the first indicator of infection. Cryptococcus infection oc-
curs primarily from the inhalation of infectious yeast from contami-
nated soil, and the presentation of primary cutaneous cryptococ-
cosis can be quite unspecific, including acneiform lesions, purpura,
vesicles, nodules, abscesses, ulcers, granulomas, pustules, drain-
ing sinuses, and cellulitis.6 Nonetheless, encapsulated fungal patho-
gen in the tissue can be readily identified with routine hematoxylin-
eosin staining because it is surrounded by a wide, refractile
polysaccharide capsule. Leishmaniasis is caused by infection with
Leishmania parasites that spread by the bite of phlebotomine sand
flies, most frequently occurring in the tropics and subtropics of Africa,
Asia, the Americas, and southern Europe.7,8 Cutaneous leishmani-
asis is the most common form of leishmaniasis, caused by more than

15 different species of the protozoan parasite Leishmania, transmit-
ted by infected female sandflies.8 The clinical presentation of cuta-
neous leishmaniasis depends on factors associated with the viru-
lence of the parasite and varied individual immune response, but the
most common presentations are crusted, ulcerated nodules and
plaques. The lesions can persist for months, sometimes even years,
leaving unpleasant-looking scars.7 Under the light-microscopic ex-
amination after Giemsa stain (pH, 7.2), there are Leishman-
Donovan bodies with rod-shaped kinetoplasts that are multiple
Leishmania amastigotes 2 to 5 μm in length and 1 to 2 μm in width
that can help clarify the diagnosis. Several different polymerase chain
reaction tests are available for the detection of the pathogenic in-
fection and play a critical role in differential disease diagnosis.

At present, there is no unified standard for the treatment of
cutaneous protothecosis. Clinicians rely primarily on experience for
treatment, and the effects are uncertain, producing varied thera-
peutic efficacy in different cases. The suggestion of most scholars
is to use amphotericin B as the first-line drug, though others apply
various antifungal drugs (eg, ketoconazole, fluconazole) or the com-
bined use of amphotericin B and tetracycline.2,9,10 In the present case,
after 1 month of treatment with itraconazole, the patient experi-
enced a substantial improvement.
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