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A B S T R A C T   

Pythiosis is a fatal disease which has high incidence in tropical regions. In contrast with vascular pythiosis, 
cutaneous and subcutaneous pythiosis are both uncommon. Here, we report a case of subcutaneous pythiosis in a 
pregnant farmer manifested with a progressively larger and more painful mass at right deltoid. The tissue culture 
and molecular test were negative for fungi. The diagnosis was supported by the positivity of serum immuno-
chromatographic test (ICT) for pythiosis. Patients responded well to the combination therapy of itraconazole, 
terbinafine and azithromycin.   

Introduction 

Pythiosis, caused by Pythium insidiosum [1], is an emerging infectious 
disease in both human and animals which had a high prevalence in 
tropical and subtropical areas, with over 770 cases reported in the lit-
eratures up to December 2022 [2]. In Thailand, the first human pythiosis 
case was reported in 1985 [3]. It can now be found throughout Thailand, 
most notably in the central region (46 %), followed by the northeastern 
(27 %), the northern (16 %), the southern (8 %), and the eastern (3 %) 
regions [4]. Clinical features of pythiosis included vascular pythiosis, 
ocular pythiosis, cutaneous/subcutaneous pythiosis and disseminated 
infection [2,5]. Vascular pythiosis, the most common presentation in 
Thailand [4], can manifest as chronic ulcer or acute limb ischemia. Most 
patients with vascular pythiosis had underlying disease of thalassemia 
and had water exposure as part of their jobs or other activities [4]. In 
contrast to vascular pythiosis, cutaneous and subcutaneous forms are 
less common and can manifest in non-thalassemic patients [4]. Here, we 
present a pregnant woman whose chief complaint was a progressively 
growing and more painful mass at right deltoid. 

Case presentation 

A 26-year-old previously healthy pregnant woman in her second 
trimester presented with right deltoid mass developing over 6 months 

when she was in Myanmar. She reported to be afebrile throughout the 
duration. The lesion initially appeared as a small, painless erythematous 
patch at right deltoid area and progressed into a large painful mass 
around her right shoulder within a month, when she started to seek 
medical care. She had a history of intramuscular injection for vitamin 
supplement after giving birth at right deltoid 3 years ago at non- 
healthcare facility, but never had symptoms of skin or soft tissue in-
fections since then. She was a farmer and had a history of frequently 
swimming in the river. She visited a private clinic several times and 
received painkillers, oral antimicrobials including doxycycline and 
cloxacillin, and a week of intravenous amphotericin B without clinical 
improvement. 

Physical examinations revealed body temperature of 39 ◦C, pulse 
rate 124 beats per minute, blood pressure 96/64 mmHg, and respiratory 
rate 20 times per minute. A large painful erythematous mass approxi-
mately 16 × 18 centimeters in size at right deltoid with swelling of the 
right arm was noted, resulting in limited range of motion (Fig. 1a). A 
hard well-defined erythematous plaque at the right clavicle 5 × 6 cen-
timeters in size was also observed (Fig. 1b). The magnetic resonance 
imaging (MRI) showed infiltrative lesion in the subcutaneous tissue and 
muscles, as well as right axillary lymphadenopathy (Fig. 2). Magnetic 
resonance angiography (MRA) revealed no vascular involvement. 

Skin biopsy showed granulomatous inflammation with many eosin-
ophils, granular eosinophilic island, and fungal hyphae with Splendore- 
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Hoeppli phenomenon within the eosinophilic island without vascular 
invasion. The Grocott methenamine silver (GMS) stain showed fungal 
hyphae (Fig. 3). Neither bacteria nor fungus was detected from skin 
cultures. Polymerase chain reaction (PCR) for mycobacteria, 16s ribo-
somal RNA and 18s ribosomal RNA gene sequencing was negative for 
bacteria and fungi, respectively. However, the result of serum immu-
nochromatography test (ICT) for pythiosis was positive, leading to the 
final diagnosis of subcutaneous pythiosis. 

Itraconazole 600 mg/day for the first 3 days followed by 400 mg/ 
day, azithromycin 500 mg/day and terbinafine 500 mg/day were pre-
scribed orally. The lesion gradually regressed, and follow-up images 

were taken at one week as well as three months after treatment (Figs. 4a 
and 4b, respectively). She later delivered a healthy baby. 

Discussion 

Pythiosis is a rare and elusive emerging disease in tropical countries, 
notorious for its difficulty to be correctly diagnosed. The main pathogen 
is Pythiosis insidosum, an aquatic fungus-like organism, which can be 
found in soil and water throughout Thailand [6]. The life cycle of 
P. insidosum starts from the development of undifferentiated sporangia 
which are then cleaved, and several biflagellate zoospores are released. 
The zoospores then swim and preferentially attach to plant and animal 
tissues. They subsequently become encysted zoospore which then 
elongate their germ tubes to penetrate and assist their hyphae’s invasion 
into the host tissues [7]. 

Clinical manifestations of subcutaneous pythiosis resemble many 
fungal diseases such as entomopthoromycosis and mucormycosis [8]. 
Host factor is one of the important clues of cutaneous and subcutaneous 
pythiosis. Unlike vascular pythiosis which mostly occurs in thalassemic 
patients, cutaneous and subcutaneous pythiosis can present in 
non-thalassemic and non-hematologic patients, predominantly in the 
agricultural population [4]. In addition, majority of the previously re-
ported cases of cutaneous and subcutaneous pythiosis were strongly 
associated with water exposure [5]. This patient’s risk of exposure to the 
pathogen was supported by her occupation as well as history of 
frequently swimming in the river. Although shoulder mass is more 
common in entomopthoromycosis (especially basidiobolomycosis), pain 
is not a typical symptom [8]. Several diagnostic methods have been 
developed to aid the diagnosis of pythiosis. However, identification of P. 

Fig. 1. (a) Mass at right deltoid and (b) well-defined erythematous plaque at 
right clavicle. 

Fig. 2. Magnetic resonance imaging of the right shoulder on axial (a) T1-and 
(b) short tau inversion recovery (STIR) images show infiltrative lesion in the 
subcutaneous tissue (arrow) and deltoid muscle (open arrow), and enlarged 
axillary lymph nodes (arrowheads). 

Fig. 3. Pathological findings show granular eosinophilic island and fungal hyphae. with Splendore-Hoeppli phenomenon (a) Hematoxylin and Eosin stain (200 ×) 
and. (b) Grocott’s methenamine silver stain shows sparsely septate hyphae (400 ×). Arrow indicates fungal hyphae. 

Fig. 4. Lesion after treatment (a) 1 week, (b) 3 months.  

A. Luangnara et al.                                                                                                                                                                                                                             



IDCases 33 (2023) e01873

3

insidosum on culture remains the most reliable method. P. insidosum can 
grow in 24–48 h on standard agars such as Sabouraud agar, potato 
dextrose agar, corn meal agar, and blood agar with optimal temperature 
between 28 and 32 ◦C [9,10]. Serologic testing may help to support the 
diagnosis of pythiosis, particularly when culture results are negative. 
Several techniques exist for detecting P. insidosum-specific antibody, 
including immunodiffusion, enzyme-linked immunosorbent assay 
(ELISA), western blot, hemagglutination test, and immunochromato-
graphic test (ICT) [5]. Immunodiffusion has poor sensitivity (61 %) and 
longer turnaround time but is relatively simple to use [11], whereas ICT 
and ELISA have higher sensitivity and specificity [11,12] but may not be 
widely available in some hospitals. ICT demonstrated 88–96 % sensi-
tivity, 100 % specificity, 100 % positive predictive value, and 98 % 
negative predictive value [11,13]. This supports the value of serologic 
tests in the diagnosis of pythiosis. However, false positive results for ICT 
have been reported in animal with basidiobolomycosis [14]. 

All patients with suspected subcutaneous pythiosis should perform 
computerized tomography angiogram (CTA) of affected part to rule out 
vascular involvement [5]. MRI also plays a major role in the evaluation 
of disease extension and MRA can be used in place of CTA if necessary. 
Treatment of subcutaneous pythiosis include surgery, antimicrobial and 
immunotherapy [5]. Since P. insidosum has incomplete set of sterol 
biosynthesis enzyme, antifungal therapy alone typically does not pro-
vide effective treatment [15]. Combination of itraconazole and terbi-
nafine shows benefit in synergistic effect in vitro study in Brazil [16]. In 
Thai strain, meanwhile, the concentration of drug needed to inhibit 
P. insidosum growth is higher and more difficult to achieve in vivo [15]. 
However, combination of terbinafine and itraconazole together results 
in an effective treatment in many cases [17,18]. Azithromycin has 
immunomodulatory effect and can inhibit growth of P. insidosum in vivo 
when used alone or combined with minocycline [19]. This patient 
responded well to the combination of itraconazole, terbinafine, and 
azithromycin. In previous study conducted in Thailand [4], 5 patients 
with cutaneous and subcutaneous pythiosis presented with chronic 
painful subcutaneous mass or ulcer on the arm or leg. Three of them 
responded well to saturated solution of potassium iodide, while another 
patient responded to the combination of itraconazole, terbinafine, and 
surgical debridement. The last patient was lost to follow up and the 
outcome could not be determined [4]. 

In conclusion, pythiosis is a rare yet emerging disease in tropical 
countries. However, physicians taking care of patients with risk factors, 
such as underlying hematologic diseases or having a history of envi-
ronmental exposure should be aware of this disease. 
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