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Introduction
Hemangiosarcoma is a type of malignant tumor that origi-

nates from the vascular endothelium. It is mostly seen in ca-
nines when compared to other veterinary species. It occurs 
mainly in older animals and is also found to be related to certain 
breeds German Shepherd, Golden Retriever, Labrador Retriev-
er, Boxer, Bernese Mountain dog, German Shorthaired Pointer 
and Flat-Coated Retriever [1]. Sabattini & Bettini [2], (2009) 
reported that German shepherd dog breed was the most af-
fected breed in case of hemangioma and hemangiosarcoma. 
Lamerato-Kozicki [3] evaluated two hypotheses regarding the 
origin of hemangiosarcoma in canine and concluded that they 
are arising from the transformed hemangioblastic stem cells. 
This ruled out the hypothesis that hemangiosarcoma are orig-
inating from the differentiated vascular endothelial cells due 
to mutation. A similar study reported that hemangiosarcoma 
arises from multipotent progenitors that has the ability to dif-
ferentiate into multiple lineages as a part of adaptive process [4]. 
Benjamin et al. [5] reported that hemangiosarcoma can be de-
veloped experimentally in dogs by exposing them to high levels 
of ionizing radiations. Hemangiosarcoma in canines commonly 
affects the spleen. Skin associated hemangiosarcomas are less 
frequently seen in canines [6]. Cutaneous hemangiosarcomas 
are classified into three stages depending on their histological  

 
location as dermal, hypodermal, and deep. Among them der-
mal (Stage I) cutaneous hemangiosarcoma was found to be less 
severe and had higher survival times when compared to other 
stages. Hypodermal (Stage II) and Deep (Stage III) were having  
only shorter survival periods. In deep (Stage III) cutaneous 
hemangiosarcoma, the muscle layer below the skin are also in-
volved [7].

Post-mortem examination of dogs died due to hemangiosar-
coma revealed presence of multi-organ metastasis [8]. Waters 
et al. [9] reported that the dogs having pulmonary metastasis 
will have eight times greater risk of having brain metastasis 
when compared with the dogs without pulmonary metastasis. 
Hence screening for lung metastasis in hemangiosarcoma can be 
also used as an indication of intracranial lesion and associated 
symptoms. Complete excision is the choice of treatment in case 
of non-visceral hemangiosarcoma. Surgical removal of non-vis-
ceral hemangiosarcoma can make the patient clinically normal 
for at least a period of one year. Incomplete removal of tumor in 
such cases will result in recurrence [10]. Tsuji et al. [11] report-
ed a case of canine cutaneous hemangiosarcoma characterized 
by multiple cutaneous and subcutaneous masses in the left fore-
limb from elbow to digits. The tumor showed poor demarcation 
and the overlying skin was ulcerated. Amputation of the limb can 
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be attempted in cases of hemangiosarcomas of bones and mus-
cles if they are localized to a single limb. Radiation therapy can 
be used for palliative treatment in managing hemangiosarcoma 
in dogs. Reduction in tumor size was observed in non-splenic 
hemangiosarcoma affected canine patients when treated with 
radiation therapy [12].

Chemotherapy
Doxorubicin is the chemotherapeutic agent used commonly 

in case of hemangiosarcoma both as a single agent [13,14] and as 
a combination therapy with other agents like cyclophosphamide 
[15] dacarbazine [16]. Doxorubicin is also used as a three-
drug combination chemotherapy with cyclophosphamide and 
vincristine in managing hemangiosarcoma in dogs [17]. U’ren et 
al. [18] evaluated the safety and efficacy of allogeneic tumor lysate 
vaccine directed against hemangiosarcomas in canines. It was 
found that vaccinating the dogs undergoing chemotherapy using 
doxorubicin produced strong humoral immune response and had 
mean survival period of 182 days. Combining Immunotherapy 
with chemotherapy can improves the mean survival period of 
canine patients affected with hemangiosarcoma.

The drug paclitaxel used as water-soluble nanoparticle 
micellar formulation was found to be effective against canine 
hemangiosarcoma cell lines when evaluated in-vitro. The action 
against hemangiosarcoma was due to the apoptosis initiating 
activity of the drug [19]. The 50% inhibitory concentration 
recommended by the study was found to be clinically achievable. 
Further in-vivo studies are required to evaluate the efficacy of 
paclitaxel against hemangiosarcoma.

Resveratrol, a naturally found non-flavonoid polyphenolic 
compound was found to be having growth-inhibitory 
effect on two hemangiosarcoma cell lines thus making it a 
suitable candidate for incorporating into doxorubicin based 
chemotherapeutic regimens used to manage hemangiosarcoma 
in canines. The combination of resveratrol with doxorubicin 
increased the cytotoxic effect of doxorubicin without increasing 
its cardio toxic effects [20].

Conclusion
During the past few years several anti-cancer agents are 

been evaluated for its efficacy against many malignant tumors. 
The main reason for such a trend is mostly due to the inability 
of anthracycline-based chemotherapeutic regimens against 
malignant tumors like hemangiosarcoma. Management of 
malignant tumors should be based on multimodal therapy 
that combines different techniques like surgical excision, 
chemotherapy, radiation therapy, and immunotherapy. Rather 
than going for chemotherapy alone combination therapy can be 
a better option in managing canine hemangiosarcoma. Further 
in-vivo studies are necessary for identifying newer agents that 
can effectively manage canine hemangiosarcoma. Recent studies 
give a hope for the development of effective chemotherapeutic 

agent since several new chemotherapeutic agents were found to 
be effective against several hemangiosarcoma cell line
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