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Abstract 
 
 Background: Hemangiosarcoma is defined as the malignant mesenchymal neoplasm of endothelial cells. It is a common tumor 

affecting dogs and is very rare in cattle. Case description: A seven-year-old three months pregnant female Holstein Friesian cross-

breed cow was presented with a history of a proliferating irregular dark red friable mass in the vulvar region for the past month. 

Findings/treatment and outcome: The surface of the mass had diffuse ecchymotic hemorrhages. Histopathological examination of the 

tissue biopsy specimen revealed unencapsulated, infiltrating neoplasm composed of numerous vascular channels with irregular 

borders surrounded by endothelial cells of variable sizes and shapes supported by a scanty fibrovascular stroma. Based on 

morphological and histopathological findings, the case was diagnosed as vulvar and vestibulovaginal hemangiosarcoma. The animal 

was culled due to the poor prognosis. Conclusion: To the best of our knowledge, this is the first report of vulvar and vestibulovaginal 

hemangiosarcoma in a cow. 
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Introduction 
 

 Bovine neoplasms are commonly located in the skin 

and soft tissues and include fibroma, fibropapilloma, 

melanoma, and squamous cell carcinoma (Vermunt and 

Thompson, 2001; Mathewos et al., 2021). Vascular 

tumors, hemangiosarcoma or hemangioma, are relatively 

uncommon in cattle (Warren and Summers, 2007). 

Hemangiosarcoma, also known as hemangio-

endothelioma or angiosarcoma, is a malignant tumor of 

endothelial cells that most commonly affects dogs 

(Vermunt and Thompson, 2001; Yamamoto et al., 2013; 

Sharun et al., 2019). It is less common in goats, sheep, 

horses, pigs, and cattle (Schultheiss, 2004). Since 

hemangiosarcoma emerges from vascular endothelium, it 

may primarily occur in any tissue or organ (Cohen et al., 

2009). However, the spleen, lungs, heart, and liver are 

the most commonly affected organs in dogs (Kim et al., 

2015). 

 Several cases of hemangiosarcoma have been 

reported in cattle. These cases include hemangiosarcoma 

in the peritoneal cavity (Gholami et al., 1992), lungs 

(Zachary et al., 1981; Gholami et al., 1992; Poulsen et 

al., 2008), pleura (Poulsen et al., 2008), neck muscle 

(Sutton and McLennan, 1982; Vermunt and Thompson, 

2001), biceps femoris muscle (Vogel et al., 2012), 

external naris (Queen et al., 1992), gingiva (Azizi et al., 

2017), metatarsus (Guard and Wilkinson, 1984), 

mandible (Poulsen et al., 2008), brain (Sutton and 

McLennan, 1982), extradural spinal cord (Sutton and 

McLennan, 1982), thoracic vertebral body (Zachary et 

al., 1981), subcutaneous tissue (Poulsen et al., 2008), 

skin (Urdaz et al., 2001), uterus (Kübar and Jalakas, 

2002), liver (Stock et al., 2011), spleen (Stock et al., 

2011), urinary bladder (Braun et al., 2009), tricuspid 

valve (Castagnaro et al., 1996), and congenital 

multifocal hemangiosarcoma (stillborn calf) (Badylak, 

1983). 

 The present paper reports a rare case of vulvar and 

vestibulovaginal hemangiosarcoma in a pregnant 
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Holstein Friesian cross-breed cow and its morphological 

and histopathological findings. 

 

Case description 
 

 All procedures performed are in accordance with the 

ethical standards of the institution at which the studies 

were conducted. A seven-year-old, three months 

pregnant Holstein Friesian cross-breed cow was 

presented with a history of a large tumor mass protruding 

through the vulva for the past month (Fig. 1). The tumor 

mass was friable on the exposed side and firm towards 

the inner aspect. It was dark red and had an irregular 

surface with diffuse ecchymotic hemorrhages. In 

addition, the vulva and perineum appeared enlarged and 

prominent. The owner reported that the tumorous growth 

was initially observed as a small wound in the vulva that 

later transformed to a larger mass. The feeding history, 

temperature, respiration rate, pulse rate, and mucous 

membranes of the animal were normal at presentation. 

However, the vestibular and vaginal lumen was found to 

be narrow during the digital examination due to the large 

tumorous mass compressing the vaginal wall. 

 

 
 

Fig. 1: Large dark red irregular solid mass protruding from the 

vulva of a pregnant Holstein Friesian cross-breed cow 

 
 The tumor mass was cleaned with potassium 

permanganate solution (1:10000) to remove all debris 

and dung particles. On physical examination, the tumor 

mass was friable to touch with irregular surfaces and 

some necrotic areas. Pervaginal examination confirmed 

that the tumor mass was limited to the vagina and not 

progressing towards the cervix. Biopsy samples were 

collected from different mass portions and submitted to 

the Department of Veterinary Pathology, College of 

Veterinary and Animal Sciences, Pookode, Kerala 

Veterinary and Animal Sciences University, Kerala, 

India, for histopathological examination. The tissue 

samples were fixed in 10% neutral buffered formalin, 

routinely processed for histopathology, and stained using 

hematoxylin and eosin. In addition, the animal was 

treated with a long-acting antibiotic enrofloxacin 10% 

w/v at the dose rate of 7.5 mg/kg body weight (BW) 

along with anti-inflammatory drug meloxicam and anti-

histaminic drug chlorpheniramine maleate at the dose 

rate of 0.5 mg/kg BW as intramuscular injections. 

 

Histopathological findings and outcome 
 

 Histopathology revealed a non-capsulated highly 

cellular neoplasm composed of numerous blood-filled 

vascular spaces (Fig. 2a) with irregular borders 

surrounded by infiltrating neoplastic cells forming nests 

and cords supported by a thin collagenous stroma. The 

vascular channels were lined by ovoid to spindle-shaped 

endothelial cells of varying sizes with abundant 

eosinophilic cytoplasm (Figs. 2b-d). Marked anisocytosis 

and anisokaryosis of neoplastic cells were evident with a 

round to ovoid-shaped, hyperchromatic nuclei with 

coarsely stippled chromatin and multiple prominent 

nucleoli (Fig. 2e). Mitotic figures were frequent, and 

occasionally, binucleated cells were also seen (Fig. 2f). 

The mitotic index was 9 per 10 high power fields. The 

lumen between the vascular channels showed infiltration 

of inflammatory cells such as plasma cells, lymphocytes, 

and a few hemosiderophages in addition to the neoplastic 

cells. The histopathological findings confirmed the tumor 

as hemangiosarcoma. Although surgical correction was 

recommended to the animal owner, the animal was 

culled due to the poor prognosis. 

 

Discussion 
 

 Hemangiosarcoma rarely affects the urogenital 

system in cattle. Only two cases of urogenital 

hemangiosarcoma are reported in cattle that affected the 

uterus and urinary bladder (Kübar and Jalakas, 2002; 

Braun et al., 2009). The hemangiosarcoma in the uterine 

blood vessels was diagnosed when the Estonian Holstein 

breed cow was culled due to infertility (Kübar and 

Jalakas, 2002). Similarly, hemangiosarcoma of the 

urinary bladder was diagnosed in a Swiss Braunvieh cow 

presented with severe hematuria (Braun et al., 2009). 

Cystoscopy identified a proliferating mass in the bladder 

wall (0.5 cm diameter) that was bleeding continuously. 

The cow was treated by performing thermocautery with 

the help of endoscopy. Unfortunately, even though the 

clinical signs got resolved post-treatment, the animal was 

slaughtered 15 months later because of infertility (Braun 

et al., 2009). In the present case, vulvar and 

vestibulovaginal hemangiosarcoma was diagnosed when 

the cow was three months pregnant. 

 Among the hemangiosarcoma cases reported in 

cattle, only a few have been documented in old age 

animals. For example, disseminated hemangiosarcoma 

was reported in a 9-year-old Brown Swiss cow with liver 

and spleen involvement (Stock et al., 2011). In the 

present case, hemangiosarcoma is diagnosed in a seven-

year-old pregnant Holstein Friesian cross-breed cow. 

Similarly, hemangiosarcoma in young animals is rare 

(Badylak, 1983; Azizi et al., 2017). However, a unique 

case of congenital multifocal hemangiosarcoma was 

documented in a stillborn female Hereford calf (Badylak, 

1983). Lesions were found in multiple tissues involving 

the liver, lung, heart, kidney, spleen, skin, skeletal 
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muscle, bone, and mesentery. Although the congenital 

hemangiosarcoma resulted in the calf’s death, the exact 
mechanism of the tumor formation is still unknown 

(Badylak, 1983). Furthermore, hemangiosarcoma is also 

reported in a 4-month-old Friesian bull calf and a 10-

month-old Chianina-Angus steer involving neck

musculature and thoracic vertebral body, respectively 

(Zachary et al., 1981; Vermunt and Thompson, 2001). 

Interestingly, the low incidence of hemangiosarcoma in 

dairy cattle can be attributed to the fact that most of them 

are culled before they reach an older age (Stock et al., 

2011). 

 

 
 

Fig. 2: Histopathological findings of the tumor mass, hemangiosarcoma, in the vulva of cattle. (a) Numerous vascular channels with 

irregular borders containing RBCs (asterisks) (scale bar: 400 μm, ×10), (b) Islands of endothelial cells with hyperchromatic nuclei 

encircling the vascular channels (arrow) (scale bar: 400 μm, ×10), (c) Several proliferation of endothelial cells are observed (arrows) 

(scale bar: 100 μm, ×40), (d) Vascular channels are surrounded by proliferating mesenchymal cells (arrow) (scale bar: 100 μm, ×40), 

(e) Neoplastic cells are ovoid to spindle-shaped (arrows) with hyperchromatic nuclei and eosinophilic cytoplasm (scale bar: 50 μm, 

×100), and (f) Some cells are binucleated (arrow) (scale bar: 50 μm, ×100) 
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 Hemangiosarcoma is a tumor of vascular 

endothelium that mostly affects visceral organs 

(Batschinski et al., 2018). However, they can originate 

from other primary sites since blood vessels are 

ubiquitous (Fosmire et al., 2004; Vogel et al., 2012; 

Chaikin and Welihozkiy, 2018). The histopathological 

findings, such as the presence of individual fusiform 

cells with basophilic cytoplasm and nuclei containing 

fine, granular chromatin and prominent nucleoli along 

with some binucleated cells, are suggestive of sarcoma 

(Vogel et al., 2012). In addition, histopathologic features 

such as irregular vascular canals surrounded by 

polymorphic neoplastic endothelial cells are 

characteristics of hemangiosarcoma that helps to 

differentiate from vascular hamartomas (Azizi et al., 

2017). In this case, the presence of irregular blood-filled 

spaces surrounded by round, oval to spindle-shaped 

proliferation of endothelial cells suggests vascular origin 

and malignant nature, which is indicative of 

hemangiosarcoma. The presence of blood vessels of 

different sizes lined by polymorphic endothelial cells is 

considered evidence of malignancy (Azizi et al., 2017). 

 Impression smears and fine-needle aspiration 

cytology (FNAC) have limited value in diagnosing 

hemangiosarcoma since blood cells are prominent in the 

prepared smears and neoplastic endothelial cells are 

difficult to identify (Sharma, 2012). Therefore, in live 

animals, excisional biopsy is generally recommended to 

collect diagnostic samples. Histopathology is commonly 

used for the definitive diagnosis of hemangiosarcoma 

since vascular disorders can be easily differentiated from 

each other based on histopathology alone (Sharma, 

2012). However, immunohistochemical detection of 

CD31 and von Willebrand’s factor antigen would further 
help confirm the histopathological findings (Ferrer et al., 

1995). In a study conducted by Ferrer et al. (1995), 

hemangiomas and hemangiosarcomas expressed CD31 

antigen in all samples. However, 11 out of 15 (73.33%) 

hemangiosarcoma samples expressed von Willebrand’s 
factor antigen compared to 100% hemangioma samples 

(Ferrer et al., 1995). Therefore, the definitive diagnosis 

of hemangiosarcoma was based on histopathology in the 

present case, due to the lack of facilities to perform 

immunohistochemistry. 

 Vulvar and vestibulovaginal hemangiosarcoma has 

been previously reported in a German shepherd dog 

presented with intermittent vulvar hemorrhage (Hill et 

al., 2000). The dog was treated by resecting the vulva 

and caudal vestibulovagina (vulvovaginectomy) along 

with neo-urethrostomy (Hill et al., 2000). In the present 

case, intermittent vulvar bleeding was not observed even 

though pinpoint hemorrhages were present on the 

surface. Although a similar surgical approach could be 

performed in the present case, the owner advised culling 

as it is a production animal. In addition, surgical 

correction in large ruminants using vulvovaginectomy 

and neo-urethrostomy may result in post-surgical 

complications such as retrograde urethritis and urinary 

incontinence (Hill et al., 2000). 

 Hemangiosarcoma of the vulva and vestibulovagina 

is a rare condition. The present case was diagnosed as 

vulvar and vestibulovaginal hemangiosarcoma based on 

morphological and histopathological findings. To the 

best of our knowledge, this is the first report of vulvar 

and vestibulovaginal hemangiosarcoma in a cow. 

Furthermore, the incidence in a pregnant cow makes it 

more unique. This case report adds to the scarce data on 

the occurrence of hemangiosarcoma in cattle with 

atypical clinical presentation. 
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