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Clinical history: 

A 10-month-old dog with a history of vomiting with blood and diarrhea after ingesting plastic bags. An ultrasound 
examination revealed peritonitis and multiple gastric ulcers. The dog was referred for surgery. During the surgical procedure, 
extensive ulcers were observed in the stomach mucosa. A gastrectomy of the affected region was performed. The dog didn’t 
recover from the surgical procedure.

Necropsy findings: 

The mucous membranes had noticeable pallor, and the body condition was cachectic. A surgical suture wound mea-
suring approximately 20 cm was present in the ventral region of the abdomen. Upon opening the abdominal cavity, a moderate 
amount of reddish fluid was observed, along with a diffusely reddish omentum. The serosa of the stomach appeared diffusely 
thickened, exhibiting a focally extensive and well-defined greenish-yellow, friable area lined with fibrin, extending from the 
body region to the pyloric antrum (Fig. 1A). A surgical wound sutured with nylon thread was noted around this area. The ad-
jacent serosa displayed reddish multifocal areas. The stomach mucosa was diffusely reddened and thickened, with a loss of 
the gastric folds. In the body and pyloric antrum regions, a focally extensive, well-defined grayish to blackish, friable area 
was observed, corresponding to the area of the surgical wound (Fig. 1B). The stomach wall was diffusely thickened and firm, 
featuring whitish strictures interspersed with multifocal yellowish nodules extending from the mucosa to the muscular layer 
(Fig. 2). Cytological examination revealed numerous septate and branched tubular structures with parallel walls among the 
inflammatory cells (Fig. 2, inset). The hepatogastric lymph nodes were enlarged.
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Follow-up questions:

•	 Histologic description
•	 Morphologic diagnosis
•	 Name the disease
•	 Differential diagnoses

ANSWERS

Histologic Description: 

In the stomach, multiple pyogranulomas were ob-
served, characterized by an inflammatory infiltrate consisting 
of neutrophils, eosinophils, macrophages, plasma cells, lympho-
cytes, epithelioid macrophages, and multinucleated giant cells, 
all surrounded by fibrous connective tissue (Figs. 3 and 4A). 
This infiltrate extended into the muscular layer of the mucosa. 
Amidst the inflammatory infiltrate and areas of necrosis, tubular 
structures were observed in transverse and longitudinal sections. 
These structures were unstained, non-septate, and sometimes 
exhibited parallel walls with rare irregular branches (Fig. 4B). 
The tubular formations were compatible with hyphae, measuring 
approximately 5 to 8 μm in diameter. Hyphae were also identified 
within the cytoplasm of multinucleated giant cells (Fig. 4B, in‑
set). In PAS, hyphae were stained pink (Fig. 4C), while in GMS 
staining, they were strongly stained black, showing non-parallel 
walls and infrequent branching (Fig. 4D). Additionally, a mixed 
inflammatory infiltrate associated with thrombus and unstained 
tubular images was observed in the walls of some blood vessels 
(a change not evident in the images). 

Immunohistochemically, the hyphae showed strong 
immunostaining with an anti-Pythium insidiosum antibody 
(Fig. 4D, inset).

Morphologic diagnosis: 

Stomach, gastritis pyogranulomatous eosinophilic 
and fibrosing, focally extensive, transmural, marked, asso-
ciated with hyphae of Pythium insidiosum.

Figure 1. Canine, Stomach. A. The serosa has focal extensive and well-delimited green-yellow  
and friable area lined with fibrin that extends from the region of the body to the pyloric antrum;  
this area is associated with the sutured surgical wound. B. The mucosa is diffusely reddish and  

thicken with effacement of the gastric folds. Focally extensive, irregular,  
friable and grayish to blackish area on the body and pyloric antrum.

Figure 2. Canine, Stomach, traverse sections.  
The gastric wall is diffusely thickened with  
a whitish and irregular surface containing  

yellow nodular areas. Inset: an imprint  
of the gastric walls showing unstained  

tubular images on Fast Panoptic.
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Name of the disease: 

Pythiosis

Differential diagnoses: 

Gastric neoplasms: adenocarcinoma, alimentary 
lymphoma and leiomyosarcoma.

Infections caused by Lagenidium spp. 
Gastric zygomycosis and aspergillosis.

Comments: 

Pythiosis is a chronic pyogranulomatous disease 
caused by the aquatic oomycete Pythium insidiosum, a protist 
member of the class Oomycetes, which is evolutionarily more 
closely related to algae than to true fungi (6).

Figure 3. Canine, Stomach with pyogranuloma 
characterized by a central area of ​​necrosis  

surrounded by mixed inflammatory infiltrate. 
Pyogranulomas extend from the mucosa  

to the muscular layer. H&E. Obj. 10x.

Figure 4. Canine, Stomach: A and B. Pyogranulomas  are characterized by an inflammatory infiltrate  composed of 
neutrophils, eosinophils, macrophages, plasma cells, lymphocytes, epithelioid macrophages  and multinucleated 

giant cells surrounded by  fibrous connective tissue. In the middle of the areas  of necrosis, tubular structures can be 
observed in  transverse and longitudinal sections. H&E Obj. 40x.  Inset: hyphae were identified within the cytoplasm  
of multinucleated giant cells. C. In PAS, hyphae  were stained pink. Periodic acid-Schiff (PAS)  Obj. 40x. D. In GMS, 

the hyphae were strongly stained black, showing non-parallel walls and infrequent branching. Grocott methenamine 
silver (GMS). Obj. 40x. Inset: strongly immunostaining hyphae with an anti-Pythium insidiosum antibody, DAB. 
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The disease has a worldwide distribution, mainly in 
swampy areas of tropical, subtropical and temperate regions 
(6). In South America, Brazil has a high incidence of pythiosis 
in animals, being considered an endemic disease in the North-
east region, affecting different species such as horses, sheep, 
dogs, mules, cattle, cats, goats, donkeys and ostriches (10). 

In dogs, the disease occurs mainly with changes in 
the gastrointestinal tract, characterized by transmural thick-
ening of the esophagus, stomach or intestines (small or large) 
resulting in the formation of expansive masses that can com-
press and cause adhesions with adjacent organs (9). In cases 
involving the stomach, it is believed that pre-existing gastric 
lesions and ingestion of water contaminated with P. insid‑
iosum zoospores promote invasion of the submucosal layer 
and colonization with progressive development of the mass 
(3). The cutaneous form in dogs is characterized by ulcerated 
wounds that do not heal, mainly affecting the chest, abdomen, 
limbs and external genitalia. The main clinical signs observed 
in gastric pythiosis in dogs include weight loss, vomiting, 
diarrhea, hematochezia, abdominal pain and tenesmus (5).

In a case of esophageal and gastric pythiosis, the 
walls of the distal segment of the esophagus, cardia and fun-
dus of the stomach were markedly thickened by an irregular, 
firm and reddish intramural annular mass with hemorrhage 
and transmural esophageal fistula. Furthermore, the medi-
astinal and gastric lymph nodes were markedly enlarged 
and firm, sometimes containing irregular, whitish masses on 
the cut surface (9). In cases involving other portions of the 
gastrointestinal tract, irregular and firm nodular thickenings 
are observed, mainly affecting the intestine, pancreas and 
lymph nodes. When cut, these thickenings are characterized 
by multifocal to coalescent yellowish, granular and irregular 
areas surrounded by whitish, smooth and shiny tissue, inter-
spersed with brownish areas (5).

Microscopically, the lesions are characterized by 
granulomatous or pyogranulomatous and eosinophilic inflam-
matory infiltrate with areas of necrosis surrounded by reactive 
fibroblasts, abundant collagen matrix and neovascularization 
(9). In areas of necrosis, numerous tubular images are ob-
served, sometimes with weakly basophilic walls (10). Special 
histochemical techniques can be employed to aid visualization 
of the hyphae, such as Grocott methenamine silver (GMS), 
in which the hyphae are heavily impregnated with black, and 
Periodic acid-Schiff (PAS) in which the hyphae do not stain 
or they have a discreet pink color on the wall (5). As well 
as other diagnostic means, such as immunohistochemistry, 
cultivation of the agent and molecular tests can be used (10). 
Techniques such as imprinting the cut surface of lesions sug-
gestive of pythiosis in dogs can be stained by Fast Panoptic 
to visualize the agent. Just as direct examination with 10% 
potassium hydroxide of lesions allows the identification of 
tubular structures with parallel walls and branches.

The prognosis and treatment of pythiosis is reserved 
and challenging, and successful therapy depends on the ex-
tent and location of the lesion, since when early diagnosis 

is made, therapy can be successful with a combination of 
itraconazole and terbinafine, which has shown satisfactory 
results. during the 12 months of administration and immu-
notherapy for 2.5 months (7).

Macroscopically, the differential diagnoses associat-
ed with transmural thickening of the stomach are adenocar-
cinomas, lymphomas and leiomyosarcomas (2, 4, 8). Micro-
scopically, infections by other oomycetes, such as Lagenidium 
spp., or Entomophthorales and Mucorales fungi, should be 
considered as differential diagnoses due to the similarity of 
the inflammatory response and morphological and staining 
characteristics of the agents (1). 
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