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History:

A captive, 4-year-old, 1 kg, female, Bornean crested fireback pheasant (Lophura ignita) with no previous medical 
history was presented for necropsy. 

Necropsy findings:

On external examination, postmortem autolysis was mild, and the pheasant was in good body condition. On examina-
tion of the digestive system, the ceca were bilaterally distended to approximately 4 times their normal size (Fig. 1). The serosa 
was mottled externally, varying from light gray to dark gray (Fig. 2). On cut section, the wall of the cecum was thickened to 
5 mm and within the wall were multiple pale tan to light gray, soft, round, nodules measuring an average of 3 mm in diameter 
(Fig. 3). The surface of the mucosa had a nodular contour and was multifocally lined by a diphtheritic membrane. The lumen 
contained tan liquid admixed with several nematodes measuring 5 mm long. No significant findings were observed in any of 
the other body systems.

Follow-up questions: 

• Morphologic diagnosis
• Etiology
• Name the disease
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ANSWERS

Histologic description:

Significantly expanding the submucosa of the cecum 
were numerous, multifocal to coalescing nodules composed 
primarily of spindle cells with oval nuclei arranged in haphazard 

streams and whorls (Figure 4). The spindle cells demonstrated 
anisocytosis, anisokaryosis, and occasional multinucleation. Nod-
ules often contained cross and longitudinal sections of nematodes. 
Nematodes ranged from approximately 250 μm to 500 μm in 
diameter and had a thick eosinophilic cuticle, lateral alae, lateral 
cords, a pseudocoelom, a digestive tract composed of columnar 
cells, and polymyarian/coelomyarian musculature (Figure 5). 
The nodules had varied inflammatory infiltrates with some con-
taining moderate numbers of lymphocytes and few heterophils 
and others containing higher numbers of epithelial macrophages, 
heterophils, and plasma cells with the occasional multinucleated 
giant cell, typically surrounding a nematode. The mucosa was 
infiltrated by many lymphocytes, heterophils and a few macro-
phages. The mucosa was also edematous, leading to extreme shal-
lowing of the crypts. There were multiple areas of ulceration and 
replacement by a diphtheritic membrane composed of fibrin and 
heterophils. Superficial bacteria were also noted. 

Parasitology results:

Microscopic evaluation of the nematodes found in 
the ceca was performed to differentiate between Heterakis 

Figure 1. The enlargement and mottled color of the 
ceca is visible upon opening the coelomic cavity.

Figure 2. The ceca is mottled with numerous 
pale tan to gray, soft, round, nodules.

Figure 3. Multiple nodules are located in the wall 
of the cecum. The mucosa is lined by a diphtheritic 
membrane. A few nematodes are within the lumen.

Figure 4. Numerous multifocal to coalescing nodules are 
significantly expanding the cecal submucosa. H&E stain. 
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isolonche and Heterakis gallinarum. On examination, the 
spicules of the nematodes found in this pheasant were consis-
tent with H. isolonche as they were of equal size, had straight 
ends, and measured 2.1 mm in length (Figure 6).

Morphologic diagnosis:

Severe, chronic, multifocal to coalescing, granulo-
matous and sarcomatous typhlitis with intralesional ascarids

Etiology:

Heterakis isolonche

Name the disease:

Nodular typhlitis 

Comments:

Nematode infections, especially those involving 
Heterakis species, occur commonly in pheasants worldwide 

and are often associated with mortality (2,4). Both Heter‑
akis isolonche and Heterakis gallinarum have a direct life 
cycle (4). Ova are ingested and larvae hatch in the upper 
gastrointestinal tract where they then migrate to the cecum. 
Larvae develop into the adult stage by entering the mucosa 
and developing inside nodular lesions (4). Management of H. 
isolonche within a flock is in line with that of H. gallinarum, 
the carrier of Histomonas meleagridis which causes black-
head in landfowl. Treatment includes the use of fenbendazole 
or other benzimidazoles (1,2,4). 

The disease that results from H. isolonche is referred 
to as nodular typhlitis based on the gross appearance of the 
cecal inflammation. Clinically, pheasants with nodular typh-
litis may show signs of diarrhea and weight loss (4). Fecal 
flotation may result in heterakid eggs, but differentiation of H. 
isolonche and H. gallinarum is only possible on microscopic 
evaluation of adult worms collected from the cecum during 
necropsy (3). H. isolonche is characterized by spicules of 
equal length with straight ends. Spicules measure 0.99–2.20 
mm long, while in H. gallinarum, the shorter left spicule 
measures between 0.7 and 0.8 mm (3). Mixed infections of 
multiple Heterakis species are common, but only H. isolonche 
has been associated with the formation of the more severe 
and potentially neoplastic cecal nodules (2).

On postmortem examination, cecal dilation and soft 
tan to gray nodules within the wall of the cecum are often the 

Figure 5. A – Two nematodes are visible in the middle of a nodule in the submucosa. H&E stain; bar = 1 
mm. B – Four nematode cross sections with demonstration of the anatomy of the nematode such as lateral 

alae, lateral cords, digestive tract of columnar cells, and polymyarian/coelomyarian musculature. H&E 
stain; bar = 250 μm. C – Inflammation of the mucosa is characterized by lymphocytes and heterophils, 

and edema is leading to the shallowing of cecal crypts. The mucosa is also ulcerated. H&E stain; bar = 250 
μm. D – Streams and whorls of spindle cells form many of the nodules. H&E stain; bar = 100 μm. 
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Figure 6. Photomicrograph of Heterakis isolonche. A – One of the spicules (arrows) measuring 2.1 
mm is visible next to an eye piece reticle measuring 1 mm. B – Both spicules (arrows) are visible 

demonstrating their equal length and differentiating the specimen from Heterakis gallinarum.

only abnormal finding (2). Verrucous or nodular typhlitis has 
been used to describe the lesions within the ceca (4). Nema-
todes may be found within the cecal lumen. Histopathologi-
cally, the nodules are characterized by whorling spindle cells 
or granulomas centered around nematodes (5). The nematodes 
are around 300 μm to 500 μm in diameter (4). The thick eosin-
ophilic cuticle, lateral cords, pseudocoelom, a digestive tract 
composed of columnar cells, and polymyarian/coelomyarian 
musculature characterize these organisms as nematodes with 
the lateral alae further differentiating them as ascarids (5). 
Loss of cecal crypt depth and expansion of the mucosa by 
edema and inflammatory cells is also commonly seen (2). 

The neoplastic or pseudoneoplastic nature of the 
lesions described here is a topic under much debate. H. iso‑
lonche is potentially one of a handful of oncogenic parasites 
(5), such as Clonorchis sinensis and Spirocerca lupi, which 
are associated with cholangiocarcinoma in humans and sarco-
ma of the esophagus in dogs, respectively. However, the exact 
histopathological nature of the reaction that results from an 
infection of H. isolonche has not been confirmed, with some 
scientists agreeing with the sarcomatous or neoplastic nature 
of the nodules (1,5) and others leaning towards a granulo-
matous or fibrous reaction (2,4). When immunohistochem-
istry (IHC) was performed using antibodies against smooth 
muscle actin (SMA) and vimentin on tissue from a case of 

a ring-necked pheasant with nodular typhlitis, cells stained 
diffusely positive for vimentin, while negative for SMA (5). 
In that study, some of the pheasants with cecal nodules pre-
sented with hepatic and pulmonary masses, which were also 
immunoreactive to vimentin and to S100. While it is possible 
these nodules were secondary to aberrant migration of the 
nematodes, no nematodes were found outside of the cecum in 
this specific case. In a separate case, nematodes were found 
in the lung inside nodules with the same characteristics as 
those found in the cecum (4). In other cases, IHC for S100 
and desmin – markers for tumors of neuroectodermal ori-
gin and skeletal muscle tumors, respectively – yielded varying 
results (1). This leads to a wide range of speculation on the 
specific neoplasm with such suggestions as leiomyoma (1), 
leiomyosarcoma (1), or schwannoma (5) or a characterization 
like neurofibromatous (5) or fibrohistiocytic (2) nodules.

The proposed mechanism for the development of 
these potentially neoplastic nodules is considered host-de-
rived, with evolution from inflammatory and proliferative 
responses involved in parasitic infection progressing to a 
malignant mesenchymal neoplasm (5). The mix of gran-
ulomatous and sarcomatous lesions in a given histology 
slide have been attributed to the timeline of infection (1), 
with more granulomatous nodules centering on a nematode 
presumed to be newer and nodules primarily composed of 
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spindle cells presumed to be older. This progression is in line 
with the inflammatory to neoplastic mechanism (5). While 
oncogenic parasites in veterinary medicine typically follow 
this host-derived development, it is also possible to have a 
parasite-derived neoplasia (5) as demonstrated by Hymeno‑
lepis nana in humans which metastasizes throughout its host. 

In summary, the pheasant presented here had a case of 
nodular typhlitis as a result of a Heterakis isolonche infection. 
The typical gross lesions for this disease are multiple gray to 
tan nodules throughout the cecum resulting in a cobblestone 
appearance along with nematodes present within the cecal 
lumen. Histologically, the nodules are comprised of whorls of 
spindle cells with nematodes occasionally located throughout 
the nodules. Identification of the nematode as H. isolonche 
was confirmed by microscopic parasitological examination. 
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