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CASE LETTER

To the Editor:
Protothecosis infections are caused by an achlorophyllic 
algae of the species Prototheca. Prototheca organisms are 
found mostly in soil and water.1 Human infections are 
rare and involve 2 species, Prototheca wickerhamii  and 
Prototheca zopfii. The former most commonly is respon-
sible for human infections, though P zopfii results in more 
serious systemic infections with a poor prognosis. There 
are various types of Prototheca infection presentations, 
with a 2007 review of 117 cases reporting that cutaneous 
infections are most common (66%), followed by systemic 
infections (19%), and olecranon bursitis (15%).2 Skin 
lesions most commonly occur on the extremities and face, 
and they present as vesiculobullous and ulcerative lesions 
with purulent drainage. The skin lesions also may appear 
as erythematous plaques or nodules, subcutaneous pap-
ules, verrucous or herpetiformis lesions, or pyogenic 
granuloma–like lesions.3 Protothecosis typically affects 

immunocompromised individuals, especially those with 
a history of chronic corticosteroid use, malignancy, diabe-
tes mellitus, AIDS, and/or organ transplant.1 We present 
a case of cutaneous protothecosis on the dorsal distal 
extremity of a 94-year-old woman. History of exposure to 
soil while gardening was elicited from the patient, and no 
immunosuppressive history was present aside from the 
patient’s age. This case may prompt workup for malig-
nancy or immunosuppression in this patient subset. 

A 94-year-old woman with a medical history of cuta-
neous squamous cell carcinoma (SCC) presented with a 
growing lesion on the dorsal surface of the left fourth digit 
of 2 months’ duration. The patient reported the lesion 
was painful, and she noted preceding trauma to the area 
that was suspected to have occurred while gardening. 
Physical examination revealed an ulcerated, hypertrophic, 
erythematous nodule on the dorsal surface of the left 
fourth metacarpophalangeal joint. The differential diag-
nosis included SCC, inflamed cyst, verruca vulgaris, and 
orf virus due to the clinical presentation. A shave biopsy 
was performed, and the lesion subsequently was treated 
with electrodesiccation and curettage. 

Histopathologic evaluation revealed pseudoepithelio-
matous hyperplasia with a mixed inflammatory infiltrate 
including lymphocytes and histiocytes. A morula within 
the dermis was characteristic of a protothecosis infection 
(Figure 1). On follow-up visit 6 weeks later, the lesion  
had grown back to its original size and morphology 
(Figure 2). At this time, the lesion was again treated 
with shave removal, followed by electrodesiccation and 
curettage, and the patient was placed on oral fluconazole  
200 mg daily for 1 month. When the lesion did not resolve 
with fluconazole, she was referred to infectious disease as 
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PRACTICE POINTS
•  Cutaneous protothecosis is a rare skin infection most 

commonly reported in immunocompromised indi-
viduals with recent exposure to contaminated soil or 
water. Cutaneous protothecosis has the potential to 
mimic many other skin diseases and lesions, including 
eczema; nonmelanoma skin cancer; or bacterial, viral, 
and fungal skin infections. 

•  A skin biopsy is essential for diagnosis, and histopa-
thology is characteristic with soccer ball–appearing 
morula noted in a mixed inflammatory infiltrate.
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well as general surgery for surgical removal and debride-
ment of the lesion. Unfortunately, the patient was lost  
to follow-up. 

Protothecosis is an infectious disease comprised of 
achlorophyllic algae found in soil and water that rarely 
affects humans. When it does affect humans, cutaneous 
infections are most common. All human cases in which 
organisms were identified to species level have been 
caused by P wickerhamii or P zopfii species.2 Inoculation 
is suspected to occur through trauma to affected skin, 
especially when in the context of contaminated water. 
Our patient reported history of trauma to the hand, with 
soil from gardening as the potential aquagenic source of 
the infection. 

The clinical presentation of protothecosis ranges from 
localized cutaneous to disseminated systemic infections, 
with most reported cases of systemic disease occur-
ring in immunocompromised individuals. The cutaneous 
lesions of protothecosis vary greatly in clinical appearance 
including ulcerative nodules (as in our case), papules, 
plaques, pustules, and vesicles with erosion or crusting.4

Cutaneous protothecosis has the potential to mimic 
many other skin diseases and lesions, and, given its rar-
ity, it may not be on the radar of dermatologists. Our 
patient’s lesion was presumed to be a skin cancer and 
was treated as such because of the history of SCC and 
clinical presentation. Although excision of individual 
lesions of protothecosis can be curative, electrodesicca-
tion and curettage does not appear to be an adequate 
treatment, as the lesion subsequently recurred. It also 
is possible that this case represents P zopfii infection, as 
it did not respond to treatment with oral fluconazole, 
though in vitro studies with fluconazole to both P zopfii 
and P wickerhamii had variable treatment success.2 Also, 
the histopathologic findings were most consistent with  
P wickerhamii, revealing small, round, symmetrical mor-
ula, compared to P zopfii, which typically will display oval 
or cylindrical, asymmetrical, random internal segmenta-
tion.5 This case may warrant determination of species, 
which can be accomplished by a culture on Sabouraud 
dextrose agar, carbohydrate and alcohol assimilation  
test, yeast biochemical card, serological typing by immu-
noblotting, immunofluorescence study using species-
specific antibodies, or amplification by polymerase chain 
reaction for small subunit ribosomal DNA sequences.2,6-8

The natural history of isolated skin disease is an 
indolent progressive course; however, reports do exist 
noting spontaneous resolution.4,9 Treatment options for 
Prototheca infections can be disappointing and consist of 
both surgical and medical management, or a combination 
of the 2 approaches. Reports in the literature support the 
use of antifungals including ketoconazole, voriconazole, 
itraconazole, fluconazole, and amphotericin B, with the 
latter displaying the best activity against Prototheca  spe-
cies.2 Tetracycline has been used in combination with oral 
or topical amphotericin B and was found to be syner-
gistic in vitro and in case reports at successfully treating 
cutaneous protothecosis infections. It is possible that our 
patient was not treated with fluconazole long enough 
for it to become therapeutic, as most reported treatment 
regimens are weeks to months in length. Conversely, it 

FIGURE 1. A, Histopathology 
revealed pseudoepitheliomatous 
hyperplasia with a mixed inflam-
matory infiltrate including  
lymphocytes and histiocytes  
(H&E, original magnification ×10). 
B, Within the dermis was the 
characteristic morula representing 
a protothecosis infection (H&E, 
original magnification ×40).

FIGURE 2. Protothecosis infection with an ulcerated, hyperkeratotic, 
erythematous nodule on the left fourth metacarpophalangeal joint.
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may have been of benefit to transition the patient to topi-
cal amphotericin B and tetracycline, as fluconazole failed 
in this patient. However, treatment successes and failures 
are limited to case reports/case series and in vitro studies, 
with prospective studies lacking. Due to the variability 
with in vitro susceptibility profiles for Prototheca species, it 
generally is not recommended to pursue in vitro suscepti-
bility testing in the management of Prototheca skin infec-
tions due to the inconsistency demonstrated between in 
vitro activity and clinical response to therapy.2 
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