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Abstract
Hemangiosarcomas are tumors of mesenchymal origin, potentially deleterious, associ-
ated with areas of high vascularization. Tumor progression and growth are associated 
with these tumors’ ability to retain blood and give rise to tortuous blood vessels. They 
have a vast metastatic capacity, often occurring in organs such as the spleen, liver, and 
aorta artery. However, other sites may be affected, although less frequently, such as 
the third eyelid and the conjunctiva and cutaneous regions. This article aims to report 
the case of an 8-year-old female dog with a history of conjunctival hemangiosarcoma, 
in the medial region of the left eye, with a hemorrhagic appearance. The animal was 
submitted to the surgical procedure of enucleation after the involvement of the surgical 
margins in a previous histopathological examination.

Keywords: Endothelial tumors; malignant aspect; mesenchymal tumors; ocular con-
junctiva; oncology.

Hemangiosarcoma conjuntival en una perra: reporte de caso

Resumen
Los hemangiosarcomas son tumores de origen mesenquimatoso, potencialmente deleté-
reos, asociados a áreas de alta vascularización. La progresión y el crecimiento del tumor 
están asociados con la capacidad de estos tumores para retener sangre y dar lugar a vasos 
sanguíneos tortuosos. Estos tumores tienen una gran capacidad metastásica, presen-
tándose a menudo en órganos como el bazo, el hígado y la arteria aorta. Sin embargo, 
otros sitios pueden verse afectados, aunque con menor frecuencia, como el tercer pár-
pado, la conjuntiva y las regiones cutáneas. El objetivo de este artículo es reportar el caso 
de una perra de 8 años de edad con antecedente de hemangiosarcoma conjuntival, en 
la región medial del ojo izquierdo, de aspecto hemorrágico. El animal fue sometido al 
procedimiento quirúrgico de enucleación tras la afectación de los márgenes quirúrgicos 
en un examen histopatológico previo.

Palabras clave: tumores endoteliales; aspecto maligno; tumores mesenquimales; con-
juntiva ocular; oncología.
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Introduction

Hemangiosarcomas (HSA) are malignant mesenchy-
mal tumors, with high metastatic capacity, and they 
derive from endothelial cells (1-3). The origin of HSA 
is associated with tissues and organs that have rich vas-
cularization and can spread through the hematogenous 
route (4). According to Soares et al. (5), the prevalence 
of HSA is almost 67%. The spreading through the blood 
vessels may be one of the factors that contribute to the 
aggressivity of those tumors (4). The origin of HSA is 
still uncertain (6), although they mention the possibil-
ity of endothelial mutations and the discontinuation of 
hemangioblastic differentiation (1, 7, 8).

The location of HSA is quite variable (3), although 
some organs are more often involved, such as the spleen, 
liver, kidneys, heart (especially right atrium), and lungs 
(3,9,10). It is important to emphasize that other organs 
and body tissues can be affected. However, there are 
reports that the occurrence in the splenic parenchyma 
exceeds the detection in other organs (5,7). Accord-
ing to Freitas et al. (7), the nictitating membranes and 
the conjunctiva and cutaneous regions are places with 
infrequent occurrence.

The growth pattern of these tumors is significant, with 
high progression and large consequences. HSAs could 
induce tortuous and irregular neovascularizations to 
drain larger amounts of blood and progress easily (7). 
Faced with the increase in blood f low and stasis, the 
endothelial wall becomes fragile and susceptible to 
ruptures. This article aims to describe the clinical case 
and associated clinical-pathological aspects of a female 
dog diagnosed with primary conjunctival hemangio-
sarcoma in its left eye.

Case Description

A female dog, 8 years old, 10 kg, mixed breed, spayed, 
dewormed and vaccinated, was seen at a veterinary 
clinic in the city of Itaúna/MG, Brazil, with a history of 
an eye lesion with an irregular appearance and reddish 

color. The lesion was close to the iris and, according 
to the owner, it had been growing significantly and at 
times bleeding. On physical examination, heart rate 
was 124 bpm, respiratory rate was 26 bpm, tempera-
ture was 38.4ºC, normal colored mucous membranes, 
and lymph nodes were without significant changes in 
size, volume or morphology. There were no changes in 
the other organic regions evaluated.

However, with the changes in the ocular region, a more 
careful ophthalmological evaluation was conducted. 
The right eye (RE) had pupillary, consensual, and men-
ace ref lexes present. The regions of the eyelids, bulb, 
cornea, anterior chamber, iris, pupil, lens, fundus and 
vitreous also showed no changes. There was no secre-
tion in the RE. The 1% f luorescein and Jones tests were 
performed, and there were no ulcers or changes in the 
patency of the nasolacrimal duct. The left eye (LE) pre-
sented the same conditions, except for a hemorrhagic 
mass in the ocular conjunctiva, medial portion, close 
to the nictitating membrane.

In the presence of a lesion, tobramycin-based eye drops 
were prescribed (1 drop, every 3 hours, 10 days). It was 
suggested that the LE lesion should be scraped and sent 
for histopathological analysis. Blood samples were col-
lected for laboratory tests (blood count and biochemis-
try), and the animal was sent for the surgical procedure 
of material collection.

Considering that the laboratory results obtained were 
within the normal range and the patient was healthy, 
the animal was referred for surgery to remove the lesion 
in the conjunctival region. After surgical removal, the 
fragment was sent for histopathological analysis for 
possible diagnosis. Two irregular tissue fragments 
measuring together 0.8 x 0.2 x 0.2 cm of soft consis-
tency were sent. The samples had a solid surface, with a 
homogeneous appearance, of a light brown color. After 
the material collection procedure, it was recommended 
to continue with tobramycin (same dosage, 10 days), 
dipyrone monohydrate 500 mg/ml (10 drops, PE, every 
12 hours, 5 days), and to use an Elizabethan collar.
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A microscopically, proliferation of neoplastic cells was 
observed, formed by vascular spaces, occupied by blood 
and delimited by immature endothelial cells. The pro-
cess demonstrates poorly delimited, non-encapsulated 
growth and is supported by moderate fibrous connec-
tive tissue. The cells have unbounded cytoplasm, with 
nuclei ranging from ovoid to round, normochromic, 
and small nucleoli. Mild to moderate anisocytosis and 

anisokaryosis. About one mitosis was observed in 10 
higher power fields (400X; 2.37 mm2). The surgical 
margins were compromised and there was a diagnosis 
of hemangiosarcoma (Figure 1).

With a definitive diagnosis of HSA, a radiograph was 
performed in ventrodorsal projection to rule out the 
presence of metastases. The radiographic report did 

Figure 1. Sample of the lesion in the ocular conjunctiva, HE (A-F). There is a proliferation of neoplastic cells, a presence of 
blood cells and immature endothelial cells. Presence of connective tissue, with variability in the size of the nuclei. Note the 

low number of mitoses (1 in 10 fields). Lesions suggestive of primary conjunctival hemangiosarcoma (400x; 2.37 mm²)
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not present noteworthy alterations considering the 
canine thoracic architecture and morphology. There 
were no radiographic images suggestive of metastatic 
pulmonary nodules.

Based on the diagnosis of HSA in the conjunctival 
region and due to the compromise of the surgical mar-
gins, the patient’s tutor was recommended to perform 
the enucleation. Hematological and biochemical tests 
were performed again to assess surgical risk, and the 
exams presented values within the normal range. The 
LE enucleation procedure was a decision taken together 
with the tutor, who was aware of the inherent risks. 
For enucleation, the animal was anesthetized with 
0.035 mg/kg of acepromazine (Acepran 0.2% IM) and 
0.3 mg/kg of morphine (Dimorphine 10 mg/ml IM), 
with induction of 2 mg/kg of propofol (Diprivan 200 
mg/20 ml IV) and 1.5 mg/kg ketamine (Ketamine 10% 
IV). Extraconal retrobulbar block with 0.1 ml/kg of 
2% S/V lidocaine per point of block and maintenance 
with isof lurane.

The LE was removed by enucleation and the surgical 
sample was sent for histopathological analysis. Post-
operatively, meloxicam 0.2 mg/kg, SID, IV (Maxicam 
0.2%) was administered; dipyrone 25 mg/kg, TID, IV 

(Dipyrone 500 mg/ml); and enrof loxacin 4 mg/kg, 
SID, IV (10% Zelotril). The patient was kept under 
observation for 24 hours for medical follow-up and 
analysis of possible complications. At the end of this 
period, she was referred to finish the treatment at home 
and with the use of an Elizabethan collar for 10 days. 
Dipyrone monohydrate (500 mg/ml) was prescribed 
(10 drops PE, BID, 4 consecutive days); meloxicam 
(0.1 mg/kg; 1 tablet SID, PO, 4 consecutive days); 
enrof loxacin (50 mg/kg; 1 tablet PE, SID, 5 consecu-
tive days). Constant monitoring and new tests were 
recommended for follow-up 3 months after enucleation.

The surgical sample was sent for histopathological anal-
ysis, and an eyeball measuring 2.5 x 2.5 x 2.0 cm was 
sent, with a taut elastic consistency. Nodule in conjunc-
tiva measuring 0.4 cm in diameter, irregular surface, 
soft consistency. The cuts have a solid, homogeneous 
surface, with a light brown color. Eyeball measuring 2.5 
x 2.5 x 2.0 cm, with a taut-elastic consistency. In the 
sections, there were no macroscopic changes (Figure 2).

Regarding the nodule, we found a proliferation of neo-
plastic cells, formed by vascular spaces, occupied by 
blood and delimited by immature endothelial cells. 
The process demonstrates unbounded, unencapsulated 

Figure 2. Location of the tumor mass in the patient’s left eye. Note the distribution at the medial level, 
close to the nictitating membrane, with an irregular and hemorrhagic appearance (A). Location of 
conjunctival hemangiosarcoma (asterisk) in an eyeball measuring 2.5 x 2.5 x 2 cm, with the surface 

scraped due to the collection of a fragment for the first histopathological analysis (B)
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growth and is supported by discrete fibrous connec-
tive tissue. The cells have unbounded cytoplasm, with 
nuclei ranging from ovoid to round, normochromic, and 
small nucleoli. Moderate anisocytosis and anisokary-
osis and one mitosis in 10 higher power fields (400x, 
2.37 mm²). There is also a moderate multifocal lym-
phoplasmacytic infiltrate associated with edema and 
moderate mucosal degeneration. The eyeball showed 
slight peripheral cystic degeneration in the ora serrata 

of the retina, with other intraocular structures without 
histopathological changes. The surgical margins were 
narrow (Figure 3).

Discussion

HSA are serious neoplasms often associated with vas-
cularized regions (2, 3), with the splenic parenchyma 

Figure 3. Histopathological characterization of primary conjunctival hemangiosarcoma, HE (A-E). The presence 
of neoplastic cells, composed of vascular spaces, endothelial cells and blood vessels is observed. Presence 
of fibrous connective tissue, non-capsular appearance, variability of nuclei and anisokaryosis. Presence of 

lymphoplasmacytic infiltrates, with edematous regions and moderate mucosal degeneration (400x, 2.37 mm²)
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being one of the most frequent places (5, 7). However, 
the presence of these tumors in ocular regions is less 
frequent, and there are few reports in the regions of 
the conjunctiva, eyelids, and third eyelid gland (11-14). 
Besides dogs, ocular HSA has been reported in cats, 
especially at the corneal level, with the presence of 
lymphoplasmacytic infiltrate and recurrent appearance 
(14). It is believed that UV rays (ultraviolet radiation) 
may be associated with the appearance of HSA; how-
ever, the study developed by Richardson and Deykin 
(2) could not consider UV as a risk factor (12).

According to Pirie et al. (15) tumors of vascular origin, 
primarily of the conjunctiva such as hemangioma or 
hemangiosarcoma, are less frequent. However, in the 
present report, the patient was diagnosed with conjunc-
tival hemangiosarcoma, demonstrating that, although 
infrequent, these tumors can occur. The epidemiologi-
cal pattern of HSA is associated with higher detection 
in dogs (8), with no reports of sexual predisposition 
(1, 5). Regarding the age range, dogs between 8-13/14 
years can be considered the most affected (1,16). The 
patient in the present case was 8 years old, corroborat-
ing the data found by Camboim et al. (1) and Paiva et 
al. (16). Labrador, Golden Retriever and German Shep-
herd dogs are at greater risk for developing HSA (7). 
Nevertheless, dogs of other breeds can also be affected 
(17,18), as seen in the present report.

The clinical symptoms presented by the animals 
affected with HSA are variable and dependent on some 
factors such as the region of origin of the tumor; the 
capacity and existence of metastatic processes, and 
tumor disruption, among others (8,10). The most com-
mon clinical signs associated with HSA are lethargy, 
weakness, prostration, vomiting, decreased body con-
dition score, anemia and manifestations of hypovole-
mia, pale mucous membranes, increased capillary refill 
time, abdominal distension and pain (3, 7, 19-22). In 
the present report, the patient had no clinical changes, 
and the parameters were all within the standard for 
the species, although the owner noticed the presence 
of small hemorrhages in the affected ocular region.

The diagnosis of HSA is based on the set of informa-
tion obtained through clinical, laboratory and imag-
ing tests, the definitive being through cytological and 
histopathological analyzes (1, 6-8, 23). In the present 
report, the patient was diagnosed with hemangiosar-
coma through a combination of available diagnostic 
options. The general clinical and ophthalmological 
exams allowed the observation of the hemorrhagic mass 
in the LE, providing the management of the case and 
the determination of possible differential diagnoses. 
For Boo et al. (14), hemangiomas and granulation tis-
sue are considered an example of possible differential 
diagnoses. Although laboratory tests did not show sig-
nificant changes, they were able to provide important 
information about the patient’s systemic health.

Neoplasms derived from HSA can incite the presence 
of metastases in other regions (8). For such confirma-
tion, radiographic examinations provide important 
information about the presence of metastatic processes. 
According to Griffin et al. (8), HSA are aggressive 
tumors, with high and rapid metastatic capacity, a fact 
that can be associated with vascular irrigation. In the 
present report, the patient, after being diagnosed with 
conjunctival hemangiosarcoma, underwent a radio-
graphic examination to search for possible metastases. 
However, the ventrodorsal projection did not show 
the presence of alterations suggestive of metastatic 
processes.

Among the diagnostic methods that present greater 
reliability in diagnostic determination, fine-needle 
aspiration cytology and histopathological examination 
stand out. Cytology in these cases makes it possible 
to analyze the cells present in the neoplasms to guide 
the clinical case. The histopathological examination 
allows the macro and microscopic characterization of 
the samples sent for analysis to assist in the diagnosis 
and management of the case. The tumor pattern of 
HSA is variable, it can be macroscopically character-
ized by initially single masses (8), with a non-uniform 
appearance, absence of a fibrous capsule, friable, with 
risk of rupture and blood leakage (24,25). For Griffin 
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et al. (8), HSA can be arranged in a multifocal aspect 
in the affected organ or sparse in the metastatic form.

In the histopathological analysis of HSA, it is possible 
to note the presence of intense pleomorphism, a cel-
lular pattern composed of vast chromatin and abun-
dant cytoplasm (7). The dimensions and aspects of the 
HSA may vary with chronicity and may become firm 
and close in color from red to gray (23). At the histo-
pathological analysis of the sample collected and sent 
to the laboratory, the patient presented: proliferating 
neoplastic cells, with the presence of vascular spaces 
filled with blood; irregular and unmarked growth, not 
wrapped by capsule and with connective tissue, aniso-
karyosis and anisocytosis; lymphoplasmacytic infil-
trate, and mucosal degeneration and swollen regions.

Therapeutic management can be performed after tumor 
staging, and chemotherapy should be carefully evalu-
ated (8,16,26). Tumor excision may be an option to 
be considered during the therapeutic determination, 
although it is necessary to pay attention to the com-
promised state of the surgical margins (8). In addition, 
other therapies have been studied, such as the use of 
metronomic chemotherapy with immunomodulatory 
function, cyclooxygenase 2 (COX-2) blockers, elec-
trochemotherapy, and angiogenesis inhibitors (16).

In the present report, the patient presented a tumor in 
the medial region of the eye, encompassing part of the 
conjunctiva, and after the first histopathological anal-
ysis (fragment of the lesion), there was a diagnosis of 
HSA with compromised margins. Thus, the decision to 
perform enucleation was made together with the owner. 
According to Boo et al. (14), the enucleation option is 
a curative treatment, without evidence of local recur-
rences and metastases. According to Yamamoto et al. 
(27), complete surgical removal of the tumor may offer 
better quality of life and therapeutic efficacy.

In a study carried out by Richardson & Deykin (2) with 
ocular tumors (hemangiomas and HSA), in 59 cases 
(59/60) the animals underwent surgical resection as an 
initial therapeutic decision, with a success rate of 90%. 

According to Scherrer et al. (28), the complete surgical 
excision may be related to improved prognosis in horses. 
For Pirie & Dubielzig (12), cases of tumor remission 
after excision may occur. In reports described by Caza-
lot et al. (29) and Storms et al. (30), no recurrences were 
found after complete tumor removal. However, Boo et 
al. (13) report tumor recurrence after incomplete exci-
sion associated with cryotherapy.

Conclusion

HSA are neoplasms of high importance, with uncom-
mon reports in places such as the conjunctival region. 
However, the early diagnosis of these neoplasms allows 
the early establishment of pharmacological and/or sur-
gical treatments to guarantee the patient’s quality of 
life. The complete removal of the eye was the decision 
taken by the professionals responsible for the case and 
so far, there have been no recurrences.
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