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History:

An 18-year-old English thoroughbred gelding was evaluated because of incoordination, circling, and head pressing. 
The horse died 5 days after the clinical signs started.

Necropsy findings:

Small, pinpoint red areas in the cerebellopontine region and in the medulla oblongata (Fig. 1). In the myocardium 
there were firm, yellow nodules (1-3 cm diameter) (Fig. 2). Samples of the heart (Figs. 3 and 4) and medulla oblongata 
(Figs. 5 and 6) were collected for histology.

Follow-up questions: 
• Morphologic diagnosis:
• Etiology:
• Name the disease:

ANSWERS

Histologic description:

Heart and CNS: There were areas of extensive granulomatous inflammation interspersed with large amounts of fi-
brous connective tissue. The inflammation was composed of numerous epithelioid macrophages and multinucleated giant cells 
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Figure 1. Cerebellum and medulla oblongata, horse. 
Small, pinpoint red areas in the white matter (arrows).

Figure 2. Heart, horse. Irregular, yellow 
area in the myocardium (arrows).

Figure 3. Heart, horse. Extensive granulomatous 
inflammation surrounds sections of nematode 

eggs, larvae, and adults (arrows). 

Figure 5. Cerebellum, horse. Adult nematodes with 
an uterus containing a dorsiflexed ovary (arrow). 

Figure 6. Cerebellum, horse. Adult nematodes have a 
smooth cuticle (black arrow) and rhabditiform esophagus 

composed of a corpus (black arrowhead), isthmus 
(white arrow), and terminal bulb (white arrowhead).

Figure 4. Heart vessel, horse. Granulomatous inflammation 
surrounds sections of nematode larvae and adults 

along the tunica intima, media, and adventitia. 
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surrounding transverse and cross sections of nematodes eggs, 
larvae, and adults (Fig 3). Inflammatory cells also surrounded 
and infiltrated vessel walls (fig. 4). The nematodes had a uter-
us containing a dorsiflexed ovary (Fig 5), a smooth cuticle, 
platymyarian-meromyarian musculature, and a rhabditiform 
esophagus with a distinct corpus, isthmus, and terminal bulb 
(Fig. 6). 

Morphologic diagnosis:

1. Granulomatous myocarditis, focally extensive, 
chronic with nematodes and nematode eggs.  

2. Granulomatous encephalitis, multifocal, chronic 
with nematodes and nematode eggs. 

3. Granulomatous vasculitis, transmural, multifocal, 
chronic with nematodes and nematode eggs.

Etiology:

Halicephalobus gingivalis

Comments:

Aberrant migration of helminth and fly larvae through 
the CNS of horses and donkeys is a rare but important cause 
of severe neurologic disease. Parasites that have been reported 
to affect the brain and spinal cord of horses include nematodes 
(Halicephalobus gingivalis, Strongylus vulgaris, S. equinus, 
Angiostrongylus cantonensis, Parelaphostrongylus tenuis, 
Elaphostrongylus panticolam E. rangifera, Draschia mega-
stoma, Setaria digitata, and other Setaria spp.), cestodas (Co-
enurus cerebralis), and warble fly larvae (Hypoderma spp.) 
(2,6). Halicephalobiasis is a helminthic infection caused by H. 
gingivalis that has a worldwide distribution with the majority 
of cases in horses and humans. The genus Halicephalobus is 
classified in the order Rhabditida, which includes free-living 
saprophytic nematodes found in soil and decaying organic 
matter. There are eight members of this genus: H. limuli; 
H. similigaster; H. minutum; H. parvum; H. palmaris; H. 
intermedia; and H. laticauda and H. gingivalis. The latter, 
under certain circumstances, may become an opportunistic 
parasite capable of causing infections that affects horses, 
donkeys, zebras, cattle, and humans (6). 

In the past, knowledge about the Halicephalobus 
spp. infection in horses was limited due to the low num-
ber of reported cases and presumably because infection 
is rarely diagnosed antemortem. However, the growing 
number of reported cases in the recent years has created a 
clearer picture of the route of infection and the distribution 
pattern of nematodes in horses. It remains speculative as to 
how H. gingivalis enters the host; however, several studies 
suggest that penetration of mucosal membranes or skin is 

the most likely portal of entry. Horses likely acquire H. 
gingivalis by the oral route, most probably by the uptake 
of free-living female adult or larval stages found on plant 
material. Once in the gastrointestinal tract, organisms 
spread hematogenously to various organs. The clinical 
signs associated with H. gingivalis infection depend on the 
localization and severity of the lesions. The most affected 
organs are the brain, spinal cord, and nerves. Horses with 
neurological signs have a rapid and progressive neurolog-
ical deterioration (5,6,8). Heart lesions, like we observed 
in this case, are uncommon (3,7). A definitive clinical 
diagnosis of halicephalobosis is difficult to confirm in the 
absence of accessible granulomatous lesions for biopsies 
and morphologic identification of nematodes by histology. 
The migration of the nematodes through the tissue causes 
proliferative, firm, grey-white granulomatous lesions in 
parenchymatous organs or thickened and nodular lesions 
in the skin. The histologic findings include replacement 
of normal tissue architecture by dense collagen and fi-
broblasts with infiltration by lymphocytes, plasma cells, 
epithelioid macrophages, multinucleated giant cells, eosin-
ophils, and nematodes or nematode eggs (6,8). The parasite 
has a smooth, thin cuticle; a platymyarian-meromyarian 
musculature; a pseudocoelom; a rhabditiform esophagus 
composed of a corpus, isthmus, and bulb; and an intestinal 
tract composed of single nucleated low cuboidal cells. 
There is a single genital tube containing only one mature 
egg. The ovary is dorsiflexed, and the uterus is ventrof-
lexed at the vulva. Larvae are around 10 μm in diameter 
and have rhabditiform esophagi. Adults and larvae have 
slender tails that tapered to a point. The eggs are oval, and 
average size is 15 x 35 μm in diameter. The rhabditiform 
esophagus, flexion of the ovary and uterus, and tapered tail 
are morphologic features used to identify the parasite as 
a member of the genus Halicephalobus. Other nematodes 
(e.g., Strongyloides or Cephalobus spp.) have rhabditiform 
esophagi, but only Halicephalobus has a reflexed ovary 
and a pointed tail (1,4). 
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