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Primary Corneal Hemangiosarcoma in a Tapir (Tapirus terrestris)
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ABSTRACT

Background: Hemangiosarcoma is a malignant vascular tumor commonly described in veterinary ophthalmology as emerg-
ing at the margin of the third eyelid and bulbar conjunctiva. The primary corneal attachment of the tumor is considered
rare, as the cornea is an avascular structure, but there are sparse reports of primary occurrences in the cornea of dogs, cats,
and horses. No reports were found in wild animals. The Tapirus terrestris, commonly known as Tapir, is a perissodactyl
mammal that inhabits South America regions, being considered the largest terrestrial mammal of Brazil and one of the most
popular animals in zoos in various countries. This paper aims to report the first case of primary corneal hemangiosarcoma
in a 25-year-old female Tapir (Tapirus terrestris) held in captivity.

Case: A 25-year-old Tapirus terrestris female presented an irregular mass in the right cornea, mucopurulent secretion,
and inconclusive previous cytological evaluation. It also had a history of a milky cornea for many years, and in the last
12 months, a tissue growth was observed, as well as the occurrence of mucopurulent secretion. The menace response in
the right eye was negative. In the ophthalmologic examination, a red-colored, lobed, hemorrhagic, and ulcerated mass oc-
cupying approximately 90% of the cornea was observed, and in the peripheral cornea, there was an intense discoloration.
Due to the extension of the mass and visual loss, the transpalpebral enucleation was performed under general inhalation
anesthesia. The histopathological analysis evidenced a vascular tumor restricted to the central peripheral cornea, composed
of blood vessels of small and large caliber, showing polygonal endothelial cells with moderate atypia, anisocytosis, and
anisocariasis, in addition to dense stroma and inflammatory cells. The mass occupied the anterior corneal stroma, and there
was no involvement of bulbar conjunctiva, sclera, or intraocular structures. The immunohistochemical study revealed the
positivity of neoplastic cells for CD31, and the proliferative index of the lesion was evaluated by the Ki-67 as inferior to 10%.
Discussion: The histopathologic and immunohistochemical examinations evidenced a hypercellular lesion, and the diagno-
sis of primary corneal hemangiosarcoma (HSA) was possible due to the significant cellular atypia identified in the lesion.
To the authors' knowledge, this is the first case of corneal hemangiosarcoma described in Tapirus terrestris. The HAS is a
malignant neoplasm originating in the vascular endothelial cells. There is a significant correlation between the HSA and
prolonged exposure to solar radiation. The tapir of this report lived in a high-altitude region with exposure to ultraviolet
rays; therefore, it might be an important predisposing factor for the HSA emergence. The chosen treatment for vascular
tumors according to the visual prognostic is the lamellar keratectomy; however, the transpalpebral enucleation was the
elected treatment since the eye was not visual, the neoplasm had a great extension, the animal was in advanced age and
lived in captivity, and it was difficult to handle the animal without sedation to perform adjuvant therapies. Since the mass
corresponded to 90% of the cornea, total removal with free edges would not be possible as described in the literature, and,
therefore, there was an increased risk of relapse. In the follow-up after 3 years of surgical excision, the animal remained
free of metastasis, reinforcing the diagnosis of primary corneal hemangiosarcoma.
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INTRODUCTION

The tumors originating in the vascular endo-
thelium are called hemangioma (HA) and hemangio-
sarcoma (HSA), which are benign and malignant, re-
spectively [3,7]. The etiology of this tumor is unknown.
It is believed that the tumor has a predilection for
non-pigmented areas [12] and exposure to ultraviolet
rays is probably a predisposing factor [9,10,12,13].
Because of the vascular origin, it has been diagnosed
in different organs [2] and has been described in dogs’
spleen, lung, liver, peritoneum, kidney, encephalon,
pleura, and heart [3].

This type of tumor is described in veterinary
ophthalmology literature as affecting primarily the third
eyelid margin [12,13], the lateral bulbar conjunctiva
[7,12,13], and the ventral conjunctival fornix [13]. In
dogs, these tumors represent 27% of the conjunctiva
neoplasia, and there is a possibility of corneal invasion
[12]. Primary corneal involvement is considered rare, as
the cornea is an avascular structure [1,13], with sparse
reports in dogs [5,6,10], cats [1,9], and horses [11].

The Tapirus terrestris, commonly known as
Tapir, is a perissodactyl mammal that inhabits South
America regions, being considered the largest terres-
trial mammal of Brazil and one of the most popular
animals in zoos in various countries.

This paper aims to report the first case of pri-
mary corneal hemangiosarcoma in tapirs, diagnosed
through clinical signs and histopathological and im-
munohistochemical evaluation.

CASE

A 25-year-old Tapirus terrestris female was
treated in the Veterinary Hospital of the University of
Franca, coming from the Wild Fauna Conservation
Breeding Center of the Environmental Development
Center (CDA), at the Companhia Brasileira de Meta-
lurgia e Mineracdo (CBMM) of the Moreira Salles
Group, located in the city of Araxa-MG/Brazil. The
animal presented an irregular right corneal mass, mu-
copurulent discharge, and inconclusive previous cyto-
logical evaluation. Initially, the specimen presented a
milky cornea for many years, and in the last 12 months,
tissue growth was observed, as well as the occurrence
of mucopurulent secretion. The menace response test
was negative.

For the ophthalmologic examination, the ani-
mal was sedated with detomidine! [Dormiun V® 1%

- 20 pg/kg, IM], and after 15 min it was induced with
ketamine [Ketamine® 10% - 2 mg/kg, IV] and mid-
azolam' [Dormire® 5% - 0.1 mg/kg IV]. Subsequently,
an endotracheal tube was placed and the animal was
kept in inhalation anesthesia with isoflurane® [Forane®
- 1.5% CAM] associated with the retrobulbar blockade
with lidocainel [Xylestesin® 2% - 15 mL].

A friable, lobed, hemorrhagic, and red-colored
protruding mass with an ulcerated central area oc-
cupying approximately 90% of the right cornea was
observed (Figure 1). In the peripheral cornea, there was
an intense black discoloration without any transparent
area, therefore, the intraocular examination, as well
as the applanation tonometry, were not possible. A
transpalpebral enucleation was performed due to the
extension of the mass in the right eye. After the surgical
procedure, the tapir received gentamicin* [Gentomicin
Injetavel® 4% - 6.6 mg/kg IM, BID], and the associa-
tion of benzylpenicillin, potassium penicillin, procaine

penicillin, streptomycin sulfate and sodium diclofenac®
[Diclopen® - 40,000 Ul/kg IM, BID], as well flunixin
meglumine’ [Flumax® - 1 mg/kg IM, SID for 5 days].

N

Figure 1. Photographic image of Tapirus terrestris’s right eye. Extension
of the protruding, ulcerated, and red-colored lobed mass. In the peripheral
region of the cornea, there is intense dark discoloration (arrow).

After the enucleation, the material was fixed
in 10% formalin and routinely processed by the histo-
pathologic and immunohistochemical examinations,
being colored in hematoxylin and eosin (HE) and the
antibodies CD31° and Ki67¢, respectively.

The microscopic evaluation of the specimen
revealed a vascular tumor involving both peripheric
and central portions of the cornea, composed of
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small and large caliber vessels forming a protruding
lesion at the central portion of the cornea with ulcer-
ation of the surface epithelium. The neoplastic cells
were composed of large spindle and polygonal cells
with moderate atypia, including anisocytosis and
anisocariosis, presenting vesiculous nuclei and small
nucleoli (Figure 2). The stroma was very dense, and

foci of inflammatory infiltrate were seen. The lesion
was restricted to the anterior corneal stroma. There
were no signs of intraocular involvement. The im-
munohistochemical study showed the positivity of
the neoplastic cell for CD31. The proliferative index
of the lesion, evaluated with Ki-67, was less than
10% (Figure 3).

Figure 2. Photomicrography of primary corneal hemangiosarcoma, Tapirus terrestris. A- Observe the central area’s
neovascularization (arrow) in the corneal stroma [HE; Obj.2.5x]. B- A proliferation of blood vessels [HE; Obj.10x].
C- ulceration area of the cornea (asterisk) with necrosis and accentuated and mixed inflammatory infiltrate (arrow)
and bleeding [HE; Obj.20x]. D- Notice endothelial cells with moderate cell pleomorphism, scarce cytoplasm, evident
nucleolus, moderate anisocytosis, and anisocariasis [HE; Obj.40x].

Figure 3. Photomicrography of a primary corneal hemangiosarcoma, Tapirus terrestris, polymeral method, DAB.
A- Positive immunostaining for CD31 in the cytoplasm and plasmatic membrane of the neoplastic endothelial cells
(arrow). B- Observe the nuclear immunostaining for the Ki67 antibody in less than 10% of the neoplasm (arrow).
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DISCUSSION

The HSA is a malignant neoplasm that originated
in the vascular endothelial cells [1]. Although its etiology
is not established, there is a significant correlation be-
tween the HSA and prolonged exposure to solar radiation
[9,12,13]. The animal of this report lived in a high-altitude
region with high exposure to ultraviolet rays, which might
be a predisposing factor for the HAS emergence, cor-
roborating with Richardson & Deykin [13].

Initially, the Tapir revealed chronic ocular alter-
ations, such as corneal whitening and later emergence
and tumor growth, according to what was reported in
a dog with development of primary HSA after chronic
superficial keratitis [6,14] and in a cat [1,9,14].

The clinical aspect of the neoplasm corroborated
the description found in literature, as hemorrhagic tissue
[1,14] with serohemorrhagic secretion [4], red discolor-
ation [1,12,14], and lobular exophytic nodules [1,4,12,14].

According to the visual prognostic, the treat-
ment of choice for vascular tumors is the lamellar
keratectomy [10]; however, since the right eye of this
Tapir was not visual, the treatment performed was the
transpalpebral enucleation. Other factors that contrib-
uted to the selection of such treatment were the exten-
sion of the neoplasm, the age of the animal, the fact
that it lived in captivity and was difficult to handle, and
that sedation was necessary for the accomplishment
of adjuvant therapies. Since the mass corresponded to
90% of the cornea, total removal with free edges would
not be possible as described in the literature [12,13],
which therefore would increase the risk of relapse.

Tumor relapse was reported 15 days after the
lamellar keratectomy in a dog with corneal HSA [5]. In
2 dogs, there was relapse after the HSA resection, and
in 8 patients after the removal and cryotherapy [12]. In
an equine with HSA and squamous cell carcinoma in
the third eyelid, there was HSA metastasis in the upper
and lower eyelid, sclera, cornea, and retropharyngeal
region after 16 months of the third eyelid removal and
adjuvant therapy, and the horse was euthanized later
[4]. To this date, the Tapir did not present tumor relapse.

The differential diagnosis must be performed
between HSA, HA, squamous cell carcinoma, and sar-
coma. The differentiation between HSA and HA is not
always simple [7,14]: the HSA growth is faster and ag-
gressive when compared to the HA [12,14]. Therefore,
there was an initial concern about the tumor type of this
report, since it was described as a slow-growing tumor.

Nonetheless, the microscopic techniques confirmed the
malignant mesenchymal neoplasm.

The tumor growth speed reflects the mitotic index,
and this is one of the differences between HA and HAS.
In HA, the mitosis is absent or rare [7,10,11,14] and it is
presentin the HSA [5,7,13,14] also varying according to the
cellular density [7]. However, as reported in the dog with
primary corneal HSA [6] in this report there was no mitosis.

The pleomorphism is the variation in size
(anisocariasis) and form (anisocytosis) of the nuclei
or cells, and their moderate presence suggests tumor
aggressiveness, which is an HSA diagnosis [11,14].
Corroborating with the literature on this subject, there
was a moderate presence of anisocariasis and anisocy-
tosis [5,6,8,11,14]. Another difference in the corneal
HA in the dog was the low pleomorphism [10,14].

Extensive vascular proliferation was observed
[4] with several vascular spaces [1,6], some filled by red
blood cells [4,11], with spindle endothelial cells [3,6],
scarce cytoplasm and evident nucleolus, being these
signs present both in the HA [10,14] and in the HSA
in any animal species and regardless of tumor location.

The central cornea was ulcerated [6] with an
area of necrosis, and accentuated and mixed inflam-
matory infiltrates [11].

The histologic examination showed that the
neoplasm was located in the cornea, which corrobo-
rates with the diagnosis of a primary tumor, as also
described in dogs [6,14], cats [1], and a horse [11].
According to what was described in the literature [7]
the HSA endothelial cells are immunopositive to the
CD31 antibody, thus confirming the diagnosis.

The histopathological and immunohistochemi-
cal exams showed hypercellularity of the lesion and
important cellular atypia. These findings, associated
with the absence of metastases in the follow-up after 3
years of enucleation, demonstrated that it was a primary
corneal HSA, in the knowledge of the authors, the first
case described in a Tapir.
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