Studying Cancer in Dogs as a Path Towards a
World Where We No Longer Fear Cancer
A Contemporary Update on Canine Hemangiosarcoma
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hat is Hemangiosarcoma?

Hemangiosarcoma is a type of cancer that arises from
cells that form blood vessels, and it is one of the most aggressive
cancers seen in dogs. It is estimated that more than 50,000
companion dogs develop this disease in the U.S. each year.
Hemangiosarcoma occurs primarily in the spleen, followed by
the heart, skin, and liver. It spreads from the initial site where
it forms, and by the time the tumor is diagnosed cancer cells
have likely localized to other parts of the body. Unfortunately,
this disease is invariably fatal. More than 50% of dogs with this
disease will die within four to six months, and almost 90% will
die within a year. Surgery and chemotherapy can prolong life
for dogs with hemangiosarcoma, but currently there is no cure.
The frequent occurrence of this disease, along with its insidious
nature and grim prognosis, has made it a research priority for our
group at the Animal Cancer Care and Research Program of the
University of Minnesota.

that travel throughout the body to aid in the formation of new
blood vessels. These cells can set up residence in multiple tissues,
modify the local environments to sustain their survival needs,
and lie dormant for long periods of time (Figure 1). Even in the
absence of a spleen, the malignant cells are capable of forming
tumors in other organs; therefore, removing the spleen to prevent
cancer formation is not recommended.

Hemangiosarcoma is more common in dogs than it is in other
animals or humans. Although dogs of any age and breed are
susceptible, hemangiosarcoma occurs more commonly in
dogs older than 6 years and in certain breeds, such as Golden
Retrievers, German Shepherds, Portuguese Water Dogs, Bernese
Mountain Dogs, Flat-Coated Retrievers, Boxers and Skye
Terriers, among others.
This suggests there is something peculiar about how the cells
that form hemangiosarcomas behave in dogs, and that the disease
could have heritable components. Yet, while certain mutations
that predispose laboratory mice to hemangiosarcoma have been
identified, there is no evidence to indicate mutations of the
same genes contribute in a meaningful way to heritable risk of
hemangiosarcoma in dogs. Nothing we know to date supports
the existence of a “hemangiosarcoma gene” or genes that could
be managed by selective breeding or other genetic strategies.
Similarly, there is no evidence that hemangiosarcoma can be
prevented by altering lifestyle behaviors, eliminating exposure to
certain toys or other environmental factors, special diets, etc.
We do not completely understand why hemangiosarcoma
happens. The cancer appears to start from bone marrow cells
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Hemangiosarcoma is a cancer that does not cause pain or
discomfort. It can develop slowly without interfering with normal
body functions and without obvious clinical signs. Tumor cells
retain the ability to reside in and possibly form blood vessels,
but, unlike normal blood vessels, the tumor cells inhabit and
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create malformed vessels where blood tends to pool and clot.
Eventually, these clots obstruct the vessels, preventing fresh
blood and nutrients from reaching the tumor cells and causing
some of them to die. Due to this cell death, the tumor develops
ruptures where blood escapes into the abdomen, heart sac, chest,
or subcutaneous space, depending on the location of the tumor.
While substantial blood loss can lead to signs of anemia, such as
pale gums, weakness, and lethargy, the signs may be subtle and
can resolve as dogs reabsorb the blood components and make
new blood cells, which is one reason why hemangiosarcoma
almost always goes undiagnosed until the late stages of disease.
By the time the cancer is diagnosed, it is almost certainly present
in other sites, even though metastases may not be visible.
Nonetheless, the eventual outcome for most patients is rupture
of a tumor, with acute, severe blood loss, collapse, shock, and
death.

How Is Hemangiosarcoma Diagnosed
In Dogs?

The first step to diagnose hemangiosarcoma in dogs showing
clinical signs is a complete and thorough physical exam,
which may identify a mass. If there is any reason to suspect
hemangiosarcoma, the next step is to conduct imaging tests, such
as ultrasound or radiographs (x-rays). If the presence of a mass
is confirmed, a biopsy, where a sample of the affected tissue or
the entire mass is removed and the material is examined by a
pathologist, is needed to definitively diagnose hemangiosarcoma.
At this time, there are no readily available, effective tests to
diagnose hemangiosarcoma before clinical signs appear. It is
unclear if adding imaging tests to routine well health exams is
helpful to diagnose developing tumors. Careful analysis of blood
samples by an experienced pathologist may hint at the presence
of bleeding episodes and blood vessel abnormalities that are
suggestive of hemangiosarcoma. However, this method is neither
sensitive nor specific to confirm the diagnosis.
If a diagnosis of hemangiosarcoma is suspected or confirmed,
the next step is to determine whether the tumor has spread to
other areas (called staging). This routinely includes basic blood
and urine tests, chest x-rays, and ultrasound examination of the
abdomen and potentially the heart. These tests are relatively
sensitive. For example, ultrasound of the heart is able to
identify the presence of a tumor in the heart 65-90% of the
time. However, artifacts can obscure the interpretation of any
of these tests. Advanced imaging modalities such as computed
tomography (CT) and positron emission tomography scans
(PET-CT) are being used more commonly, and appear to be
more sensitive than conventional x-rays and ultrasound.

How Is Hemangiosarcoma Treated?

As stated earlier, hemangiosarcoma in dogs is almost always
fatal. Therefore, the principal goal of treatment is not necessarily
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to achieve a cure, but rather to slow down or delay the spread
of the disease and to prevent or delay the occurrence of
life-threatening bleeding episodes. This is why surgery to
remove any visible tumor mass may be recommended for
hemangiosarcoma patients whose condition is otherwise stable
even if there is widespread metastasis.
Without treatment, most dogs diagnosed with hemangiosarcoma
will die within one to two weeks, although some can survive
for several months. For dogs with hemangiosarcoma of the
spleen treated with surgery, the median survival time (that is, the
length of time when half of dogs receiving this treatment would
remain alive) is one to three months. Adding chemotherapy to
the treatment, using protocols that include the drug doxorubicin
given repeatedly at two to three-week intervals, or possibly a
combination of multiple drugs given daily, increases the median
survival time to four to six months, making the combination
of surgery and chemotherapy the preferred and most effective
treatment available for this disease. Hemangiosarcoma cells
in most dogs inevitably develop resistance to chemotherapy,
so only 10-15% of dogs diagnosed with hemangiosarcoma
of the spleen will be alive one year or longer after their
diagnosis. Studies performed in the last two decades using
new combinations of old drugs, immunotherapy, and new
drugs, have shown no benefit to improve survival for dogs with
hemangiosarcoma of the spleen as compared to conventional
surgery and chemotherapy. Survival time estimates for tumors
located in other organs have more uncertainty, but generally
the prognosis for tumors that involve the heart, liver, and other
internal organs is worse than for tumors of the spleen, and the
prognosis for tumors that are localized to the skin is better than
for tumors of the spleen.
Alternative and complementary approaches continue to gain
popularity in the search for a cure for hemangiosarcoma, but any
publicity attributing curative power to a drug after an anecdotal
response should be viewed with extreme caution. As noted
above, some dogs with hemangiosarcoma will live a year or
longer without any evidence of disease. In rare instances dogs
will live for several years without disease recurrence. This is
almost certainly due to the behavior of the tumors themselves;
that is, hemangiosarcomas vary greatly, and some will show
extremely slow disease progression regardless of the therapy
used. Therefore, we strongly recommend options and treatment
based on objective data and not on anecdotal information that
creates false hope and unrealistic expectations in both pet owners
and their veterinarians.
Hemangiosarcoma is a devastating disease. And while there is
no cure, our research is showing promising results in the areas
of treatments and early detection. This promise gives us hope
that we are indeed closer to creating a world where we no longer
have to fear cancer.
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