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The Prototheca species is classified as achlorophyllic algae that 
does not possess chloroplast or pyrenoids and behaves as sapro-
phytes. It rarely causes human infection, and clinically, proto-
thecosis presents as a cutaneous infection (66%), olecranon bur-
sitis (15%), and disseminated systemic disease (19%).1,2 Since 
the first description of human protothecosis in 1964 by Davies 
et al.,3 approximately 100 cases of human cutaneous prototheco-
sis have been reported in the English literature.2,4 Among the 
various species of Prototheca, human cutaneous infection by 
Prototheca zopfii is an extremely rare event and only a few cases 
have been reported in the English literature. We report a case of 
human cutaneous protothecosis involving the left wrist identi-
fied as Prototheca zopfii.

CASE REPORT

A 68-year-old man presented with an ill-defined erythema-
tous lesion with crust at the dorsal aspect of his left wrist (Fig. 
1). The skin lesion developed approximately a month ago with-

out any traumatic history, and the patient complained of poor 
oral intake and diarrhea for a week. He had been suffering from 
osteoarthritis and had taken medications for twenty years. He 
was surgically treated for small bowel perforation, adhesion, 
and panperitonitis 3 years ago. His occupation was gathering 
trash for recycling.

A punch biopsy was performed to reveal the histologic fea-
tures of granulomatous inflammation with confluent necrosis at 
the upper dermis containing many Prototheca organisms (Figs. 
2, 3). On periodic acid-Schiff after diastase digestion special 
staining, non-budding spherical organisms with multiple spo-
rangia containing endospores were observed with a morula- or 
cartwheel-like appearance, which is the characteristic feature of 
the Prototheca species (Fig. 4). The organisms were approxi-
mately 20 µm in diameter and had a thick cell wall. Upon crys-
tal violet staining, the organisms exhibited multiple small blu-
ish dots (Fig. 5).

For specification of the species, small subunit ribosomal DNA 
(SSU rDNA) was amplified by polymerase chain reaction using 

Human Cutaneous Protothecosis: Report of a Case  

and Literature Review

Jae Yeon Seok · Yoonho Lee1 
Hyukmin Lee2 · Sang Yeop Yi3 
Hwa Eun Oh3 · Ji-Sun Song3

Department of Pathology, Gachon University Gil 
Medical Center, Incheon; 1Kwandong University 
College of Medicine, Departments of 2Laboratory 
Medicine and 3Pathology, Kwandong University 
College of Medicine, Gangneung, Korea

The Prototheca species is achlorophyllic algae and rarely causes human infection. Human proto-
thecosis presents clinically as a cutaneous infection, olecranon bursitis, and disseminated sys-
temic disease. We report a case of human cutaneous protothecosis involving the left wrist. A 
68-year-old man presented with an ill-defined erythematous lesion with crust at the dorsal aspect 
of his left wrist. A punch biopsy was performed to reveal the histologic features of granulomatous 
inflammation with necrosis at the upper dermis, containing Prototheca organisms, of which, the 
characteristic features were highlighted by special staining. Through a molecular study, the Pro-
totheca zopfii species was identified.

Key Words: Prototheca; Cutaneous protothecosis; Prototheca zopfii

Received: April 18, 2013
Revised: May 18, 2013
Accepted: May 24, 2013

Corresponding Author
Ji-Sun Song, M.D. 
Department of Pathology, Kwandong University 
College of Medicine, 1 Gangwondaehak-gil, 
Chuncheon 200-701, Korea
Tel: +82-33-649-7442
Fax: +82-33-641-1074
E-mail: jssong@kd.ac.kr

The Korean Journal of Pathology  2013; 47: 575-578
http://dx.doi.org/10.4132/KoreanJPathol.2013.47.6.575

▒ CASE STUDY ▒



http://www.koreanjpathol.org http://dx.doi.org/10.4132/KoreanJPathol.2013.47.6.575

576 • Seok JY, et al.

the universal primers NS3 (5’-GCAAGTCTGGCCAGCAG-
CC-3’) and NS8 (5’-TCCGCAGGTTCACCTACGGA-3’). The 
sequences were submitted to a BLASTn search by using the Na-
tional Center for Biotechnology database (NCBI; http://www.
ncbi.nlm.nih.gov/BLAST).5 The sequences of the SSU rDNA 
regions of the isolate were 99% identical with Prototheca zopfii.

The patient was given antifungal agent itraconazole, and the 
symptoms were relieved.

Fig. 1. Erythematous nodular lesion with crust is seen on the left 
wrist.

Fig. 2. An ill-defined granulomatous inflammation is noticed in the 
dermis.

Fig. 3. Granulomatous inflammation presents with epithelioid his-
tiocytes, giant cells, and necrosis.

Fig. 4. Prototheca sporangia exhibiting a morula-like appearance 
are highlighted on a periodic acid-Schiff after diastase digestion.

Fig. 5. Crystal violet staining demonstrates multiple small bluish 
dots in the organisms.
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DISCUSSION

Prototheca is ubiquitously isolated from tap water, freshwater 
streams, swimming pools, soil, stables, and foodstuffs, such as 
shrimp, cow’s milk, butter, potato peel, and bananas.2 A trau-
matic inoculation plays a role in protothecal infections.2 The 
major sites of involvement are the exposed areas, including the 
upper and lower extremities. In the upper extremities, the dis-
tal parts are mainly infected, such as fingers, wrists, dorsum of 
hands, and forearms.6 Other sites of involvement include the 
forehead, cheek, eyelid, nose,6 scalp, chest, and neck. The pa-
tient in this case had no history of trauma, but his occupation 
involved collecting trash for recycling. The patient’s level of hy-
giene therefore may be poor.

Cutaneous protothecosis can be associated with an underly-
ing disease or immunosuppression in the form of kidney trans-
plantation, malignancy with chemotherapy or radiotherapy, di-
abetes mellitus,6 steroid administration, systemic lupus erythe-
matosus, chronic obstructive pulmonary disease, myasthenia 
gravis, congestive heart failure, acquired immunodeficiency 
syndrome, gout arthritis,6 and rheumatoid arthritis. Malignan-
cies associated with the protothecal infection involve the hema-
tologic system (acute myelogenous leukemia, Hodgkin lym-
phoma, and chronic lymphocytic leukemia), breast, and uterus.2

Cutaneous lesions are described as ulcerations, erythematous 
plaques, subcutaneous papules, vesicles, erythematous nodules, 
verrucous or herpetiform lesions,3 infiltrating nodules, and pyo-
derma-like lesions.6 The tissue reaction can exhibit a minimal 
cellular response, a chronic granulomatous reaction, or a mixed 
acute and chronic granulomatous infiltrate with eosinophilic 
infiltration.1

The Prototheca species consists of large nonbudding cells 
with spherical to oval contours and a prominent cell wall. They 

exhibit the characteristic endospores with a cartwheel-like ap-
pearance on a periodic acid-Schiff stain. However, the non-spor-
ulating cells may resemble common pathogens, such as Blasto-
myces dermatitidis, Cryptococcus neoformans, Paracoccidioides 
brasiliensis, and Pneumocystis carinii. The different sizes of the 
sporangia is helpful to discriminate the Prototheca species from 
these non-sporulating organisms.4 The Prototheca species mea-
sures 3 to 30 µm, have double-layered walls, and multiple endo-
spores with a morula-like appearance. The size of Blastomyces 
species ranges from 8 to 15 µm and exhibits double-refractile 
cells. The Cryptococcus species is the smallest species (2 to 15 
µm) and has a polysaccharide capsule highlighted by mucin 
stain and demonstrates budding without endospores. The Para-
coccidioides species measures 5 to 60 µm and exhibits a mari-
ners-wheel appearance. The sporangia of Coccidioides are larger 
than the Prototheca species in size, and the endospores are 
smaller. Electron microscopic findings are helpful in distinguish-
ing the Prototheca species from the Chlorella species which have 
chloroplasts and a triple-layered cell wall in contrast to the dou-
ble-layered wall in the Prototheca species.7

Various species have been classified as Prototheca wicker-
hamii, Prototheca zopfii, Prototheca stagnora, Prototheca ul-
mea, and Prototheca blaschkeae.2 The human protothecosis is 
caused by only two species (Prototheca wickerhamii and Proto-
theca zopfii), and Prototheca wickerhamii is the most common 
agent. Prototheca zopfii mainly causes bovine mastitis and ca-
nine systemic infection. It infects humans rarely with a rela-
tively poor prognosis. About 10 cases of human protothecosis 
clarified as Prototheca zopfii have been reported in the English 
literature (Table 1).8 In Korea, 9 cases of cutaneous prototheco-
sis have been reported and all of them were identified as the 
Prototheca wickerhamii species.9 This is the first report of hu-
man cutaneous infection caused by Prototheca zopfii in Korea.

Table 1. Cases of human protothecal infection caused by Prototheca zopfii

Reference Age (yr)/ Sex Medical history                            Location Country

Kwok and Schwartz10 (1996) 59/F ESRD, COPD, lung transplantation Disseminated USA
Lass-Florl et al.11 (2004) 58/M Acute leukemia, BMT Disseminated (blood, lung, kidney, heart, liver) Austria
Van den Bossche et al.12 (2012) 63/M Follicular lymphoma, BMT Disseminated (blood, lung) Belgium
Naryshkin et al.13 (1987) NA NA Olecranon bursitis USA
Zhang et al.14 (2010) 39/M Healthy Neck lymph node China
Magerman et al.15 (1991) 45/F Healthy Cutaneous (finger) Belgium
Shaoxi et al.16 (2000) 13/F Healthy Cutaneous (cheek) China
Sidrim et al.17 (2003) 30/M NA Cutaneous (foot) Brazil
Zhao et al.18 (2004) 18/F Healthy Cutaneous (cheek, jaw, nose) China
Zhang et al.8 (2012) 66/F DM Cutaneous (finger) China
Present case 68/M Osteoarthritis Cutaneous (wrist) Korea

F, female; ESRD, end stage renal disease; COPD, chronic obstructive pulmonary disease; M, male; BMT, bone marrow transplantation; NA, not available; DM, 
diabetes mellitus.
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Prototheca wickerhamii infections exhibit a susceptibility to 
antifungal agents and are easily treated. The prognosis of Proto-
theca zopfii infections is relatively poor. Therefore, the precise 
identification of this species is challenging and important both 
pathologically and clinically. The sporangia of Prototheca wick-
erhamii (7 to 13 µm) are small and round with symmetrical 
morula formation, while those of Prototheca zopfii (14 to 16 
µm) are oval and cylindrical with relatively asymmetrical ran-
dom internal segmentation.2,7 The confirmative diagnosis on 
the species can be made by a culture on Sabouraud’s dextrose 
agar, a carbohydrate assimilation test, a yeast biochemical card, 
or an immunofluorescence study using species-specific antibod-
ies and a molecular study assessing SSU rDNA.2,5,19,20

The Prototheca species is an uncommon cause of human in-
fection in both immunocompetent and immunocompromised 
patients. The clinical presentation and tissue reaction of cutane-
ous infections are similar to the lesions caused by a common 
deep fungal infection. Although most of the cutaneous proto-
thecosis exhibit an indolent course, disseminated cutaneous le-
sions can develop under immunosuppressive conditions. The 
characteristic structures, detected upon histopathologic exami-
nation, aid in the precise diagnosis of protothecosis in differen-
tial diagnosis with a common cause of fungal infection. 
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