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Abstract

Penile and preputial squamous cell carcinomas are among the most common tumors in horses, and inflammation of the external
genitalia caused by Halicephalobus gingivalis is an important differential diagnosis. H. gingivalis is a free-living nematode that
causes fatal parasitic encephalitis in horses and humans and can eventually be diagnosed in the kidneys, lymph nodes, lungs,
genital and ocular mucosa. The objective was to characterize clinical and pathological lesions caused by H. gingivalis infection
in the prepuce with concomitant involvement of penile squamous cell carcinoma in an equine. A 15-year-old male Pampa horse
with prepuce and penis ulcerated lesions had these surgically excised. Histopathological analysis revealed granulomatous pos-
thitis with H. gingivalis intralesional and ulcerated penile squamous cell carcinoma. The animal had a satisfactory clinical and
surgical evolution, and there was no recurrence of the lesions after a six-month follow-up period. Considerations regarding the
route of infection, treatment, and zoonotic potential were highlighted, showing the importance of including this pathogen in the

differential diagnosis of nodular lesions affecting the preputial and penile areas in horses.
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Introduction

Halicephalobus gingivalis, previously named Mi-
cronema deletrix or Halicephalobus deletrix, is a free-liv-
ing nematode found primarily in soil and decaying organic
matter (17, 28). This parasite has a worldwide distribution,
with zoonotic potential (11), having been implicated in over
100 cases reported in horses, in addition to occasional cases
in humans (18, 20, 30). There are also reports in donkeys
(Equus asinus) (27), ponies (Equus caballus) (1, 3), zebra
(Equus grevyi) (12), and cattle (Bos taurus) (7). Most cases
are fatal due to meningoencephalitis (13, 18, 32). Haliceph-
alobiasis predominantly affects the nervous system, although

manifestations have also been observed in kidneys, nasal and
oral cavities, lymph nodes, lungs, eyes, heart, blood vessels,
testicles, liver, stomach, bones, spleen, and prepuce (1, 5-6,
18, 23, 25, 29-30).

Preputial and penile tumors are among the most
common neoplasms in horses, with squamous cell carcinoma
(SCC) being the most frequently diagnosed type (4). As these
tumors enlarge, affected animals may exhibit copulatory dif-
ficulties and frequent penile protrusion (31). Cytology can be
used as a preoperative diagnostic tool, but it is not entirely
reliable due to the cytological characteristics of keratinocytes,
which are similar across multiple lesion types, including
non-neoplastic ones (31). The most recommended diagnostic
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technique is biopsy, as it allows for assessment of tumor ar-
chitecture and the extent of tissue invasion (31). These tumors
are histologically classified as well-differentiated (grade 1),
moderately differentiated (grade 2), or poorly differentiated
(grade 3) (31).

This report describes the clinical and pathological
features of Halicephalobus gingivalis in the prepuce of an
equine with concomitant involvement of penile SCC, and
points out the first documented case in Brazil involving this
anatomical site.

Case description

A 15-year-old male Pampa horse was admitted to the
Veterinary Teaching Hospital, School of Veterinary Medicine
and Animal Science, University of Sdo Paulo, presenting a
nodular formation in the prepuce covered by pigmented mu-
cosa, measuring 6.5 x 3.5 x 3.0 cm, and an ulcerated formation
in the penis, measuring 6.5 x 6.0 x 2.5 cm (Fig. 1). Accord-
ing to the responsible, the animal was treated for 20 days with
an oral antimicrobial based on sulfadiazine in association with
trimethoprim, twice a day, and the lesions were washed with
soap and water, with subsequent application of wound healing
ointment twice a day. The formations exhibited contact with
each other when the penis was retracted. No other clinical
signs were observed.

Figure 1. Equine, prepuce and penis. Nodular ulcerated
formations in the prepuce (white arrow) and
penis (asterisk) during clinical examination.

Fine-needle aspiration cytology was performed
from one of the lesions (preputial or penile). However, the
anatomical origin of the sampled lesion was not specified
in the submission records. The slides were stained using
a rapid panoptic method and revealed a high cellularity,
composed predominantly of polymorphonuclear cells, with
fewer macrophages and keratinocytes exhibiting occasional
atypia. The background contained abundant cellular debris.
The cytological findings were suggestive of a predominantly
neutrophilic inflammatory process. However, the marked
inflammatory component may have contributed to the ob-
served keratinocyte atypia, precluding a clear distinction
between reactive changes and neoplastic transformation.
Given the uncertainty regarding the origin of the sample
and the overlap between inflammatory and potential neo-
plastic features, the cytological evaluation was considered
inconclusive for definitive diagnosis. On the same day, the
horse underwent sedation and local anesthesia for surgical
excision of the lesions.

Samples were fixed in 10% buffered formalin and
submitted to the Animal Pathology Service at the same in-
stitution for histopathological examination. Macroscopically,
the preputial formation was black, firm, and irregular. The cut
surface was white, and the remaining features were similar
to the external ones. The penile formation was firm, tanned,
irregular, and ulcerated.

Representative fragments were routinely processed
and stained with hematoxylin and eosin for examination under
optical microscopy using an Eclipse, NiU light microscope
(Nikon, Japan) by two pathologists (JMG, LRMS). The pre-
putial samples exhibited a marked and diffuse infiltration of
epithelioid macrophages, multinucleated giant cells, along
with occasional lymphocytes, plasma cells, and rare neutro-
phils and eosinophils. There were a significant number of eggs
(Fig. 2A), larvae (Fig. 2B), and adult female nematode para-
sites. The adult nematode measured between 250 to 460 um
in length, and displayed a rhabditoid esophagus divided into
body, isthmus, and bulb (Fig. 2C), with a dorsiflexed ovary
and ventroflexed uterus (Fig. 2D), sometimes presenting a
developed egg measuring 40 to 55 um. The morphological
diagnosis was granulomatous posthitis, focally extensive,
associated with larvae, eggs, and adult females of a nematode
parasite consistent with Halicephalobus gingivalis.

Regarding the penile formation, a diagnosis of ma-
lignant neoplastic proliferation of keratinocytes arranged in
islands and anastomosed trabeculae, with invasive growth,
formation of keratin pearls, and ulceration with neutrophilic
exudation, whose diagnosis was ulcerated well differentiated
penile SCC (Fig. 3).

After the excision, the surgical site was washed with
saline solution twice a day, followed by the application of
topical antimicrobial agents. The animal had a satisfactory
clinical and surgical recovery, with no recurrence of the par-
asite or the tumor after six-month of follow-up
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Figure 2. Equine, prepuce. Granulomatous posthitis with nematoide parasites intralesional. Note the marked
inflamation, mainly characterized by epithelioid macrophages and multinucleated giant cells, and cuts of egg
(A), larvae (B), and adult females (C) with esophagus divided into body (arrowhead), isthmus (short arrow), and
bulb (long arrow), (D) dorsiflexed ovary (asterisk) and ventroflexed uterus. Hematoxylin and eosin, 400x.

Figure 3. Equine, penis. Ulcerated squamous cell carcinoma
well differentiated (grade 1). Hematoxylin and eosin, 100x.

Discussion

Here, the concomitant involvement of preputial hal-
icephalobiasis and penile SCC in an equine was completely
described. To our knowledge, this would be the first reported

case in the literature. There are three other reports of this
parasite in the prepuce of horses (6, 16, 21), this being the
fourth described in the world and the first in Brazil.

Lesions associated with H. gingivalis can vary
widely depending on the affected organs and the extent of
involvement (5, 23, 29). Horses with parasitic posthitis previ-
ously described showed solely preputial formations, without
systemic or neurological symptoms. In contrast, the animal
in this report exhibited a concomitant neoplastic process in
the penis. Previous reports described lesions caused by H.
gingivalis as multiple nodules ranging from 0.5 to 8.0 cm
in size, whereas this case demonstrated a single ulcerated
lesion (6, 16, 21).

The clinical and pathological diagnosis of haliceph-
alobiasis in horses is a challenge. In cases with cutaneous
and/or mucosal nodular lesions, the granulomatous process
should be considered among the potential differentials,
such as habronemosis, pythiosis, atypical mycobacteriosis,
foreign body reactions, and neoplasms, such as SCC (28).
Diagnostic methods for nodular lesions include cytology,
histopathological examination of incisional or excisional
biopsies, and molecular tests (28). In the present case, a
presumptive diagnosis of neoplasia was initially considered,
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and cytological evaluation was performed prior to surgical
excision. However, an important limitation was that the
anatomical origin of the cytological sample was not record-
ed, preventing the determination of whether the material
originated from the penile neoplastic lesion or from the
adjacent preputial lesion associated with parasitic infection.
Cytologically, the sample was characterized by a marked
polymorphonuclear inflammatory infiltrate with cellular
debris and keratinocytes displaying occasional atypia. Al-
though these findings were suggestive of an inflammatory
process, it is well recognized that intense inflammation may
induce reactive epithelial atypia, complicating the differen-
tiation from neoplastic changes. Consequently, the overlap-
ping cytological features, combined with the uncertainty
regarding the lesion sampled, limited the diagnostic value
of cytology in this case and precluded definitive interpre-
tation. Cytodiagnosis was not used in any reported case to
demonstrate the inflammatory process or the intralesional
parasite in similar cases (6, 16, 21). The definitive diagnosis
was the histopathological examination of the nodular tissue
fragment, confirming parasitic granulomatous posthitis and
penile SCC. Histopathology remains the primary diagnostic
tool applicable in clinical settings capable of identifying H.
gingivalis, despite its predominantly post-mortem diagnosis
by other authors (15, 18, 24, 32).

The morphological aspects of the parasites were used
to determine the agent, considering rhabditiform esophagus,
dorsiflexed ovary, and slender tail for identifying H. gingivalis
in histological sections (2, 6). Only eggs, larvae, and adult
females were observed in the inflammatory process, which
suggests that the parasite reproduces asexually by partheno-
genesis, as stated before (2).

The main differential diagnoses of H. gingivalis in
equine skin are two rhabditids, Cephalobus sp. and Strongy-
loides westerii (6). Both can be differentiated from H. gingiva-
lis by morphology (28). Cephalobus sp. has differences in the
posterior end and esophagus, which has a greater proportion
of body to isthmus (28). Strongyloides westerii, on the other
hand, does not present eggs in the middle of the inflammatory
process, since only larvae penetrate the skin (28).

We postulate that the proximity between the pre-
putial and penile lesions facilitated the development of the
parasitic infection, as tumor-associated penile exposure
may have increased contact between the preputial mucosa
and the ground. Although the routes of infection remain
unclear, previous reports suggest that the parasite pene-
trates through damaged mucosa (2, 6, 22). It should also
be considered that mucosal lesions may not be clinically
apparent, which could explain cases in which lacerations
are not observed (18, 24).

Despite the presence of ulceration in the neoplastic
tissue, intralesional parasites were not identified in this area.
This finding may be explained by the particular characteris-
tics of the tumor microenvironment (TME) (14). Neoplas-
tic tissue, especially in advanced and ulcerated lesions, is

frequently associated with hypoxia, necrosis, and abnormal
vascularization with reduced blood flow (14, 34), which may
influence the establishment and persistence of infectious
agents. Additionally, the TME represents a specialized and
dynamically regulated niche characterized by altered immune
responses and cytokine signaling (14, 33). These conditions
may variably influence parasite survival and may not support
typical host-parasite interactions within tumor tissue. Alter-
natively, parasite distribution may be focal and therefore not
represented in the examined sections. Therefore, the absence
of parasites in the neoplastic tissue does not preclude the
proposed route of infection but underscores the complexity
of host-parasite-tissue interactions in such cases.

The treatment based only on the surgical procedure
was sufficient to control the disease in the animal, which has
not presented recurrence or systemic clinical manifestations.
In the literature, in the few cases of success in the treatment of
halicephalobiasis, protocols based on ivermectin were used,
which may or may not be associated with other medications
or surgical procedures (6, 16). In cases of parasite infection of
the brain, mortality rates reach 100%, even in animals treated
with anthelmintics (3, 8, 10, 13, 25), since the drug does not
cross the blood-brain barrier in satisfactory concentrations,
and due to the low sensitivity of H. gingivalis to available
medications (9, 26).

In humans, rare cases of H. gingivalis infection have
been reported, all resulting in fatal parasitic meningoencepha-
litis (1, 15, 19). None of these cases had a documented history
of direct contact with infected horses. However, one case
reported disease development following contact with horse
feces (1). Although rare, halicephalobiasis is recognized as
an occupational disease with zoonotic potential, highlighting
the critical role of veterinarians in controlling and preventing
human infections (1).
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