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What is a Mast Cell? (VCA Animal Hospitals)

A mast cellis a type of white blood cell that is found in many tissues of the body. Mast
cells are allergy cells and play a role in the allergic response. When exposed to allergens,
mast cells release chemicals and compounds (called degranulation). One of these
compounds is histamine. Histamine is commonly known for causing itchiness, sneezing,
and runny eyes and nose —the common symptoms of allergies.

When histamine and the other compounds are released in excessive amounts (with mass
degranulation), it can cause full-body effects, including anaphylaxis, a serious, life-
threatening, allergic reaction. Other complications include delayed wound healing,
bleeding disorders, and gastrointestinal (Gl) ulceration.

What is a mast cell tumor?

A mast cell tumor (MCT) is a type of malignant (cancerous) tumor consisting of mast cells.
Mast cell tumors typically form nodules or masses in the skin, but they can also affect
other areas of the body, including the spleen, liver, intestine, and bone marrow. MCTs are
the most common skin tumor in dogs (7%-21%). Most dogs with MCT (approximately 85%)
only develop one tumor. (VCA Animal Hospitals)

Mast Cell Tumors in Dogs (NC State Veterinary Hospital)
Mast cell tumors vary in appearance. Some may look like raised bumps within, or just
below the surface of, the skin. Others appear as red, ulcerated, bleeding, bruised, and/or
swollen growths.
e Some tumors appear and remain.the same size for months or years, while others
show a rapid growth pattern.over days or weeks.
e Theycan alsoincrease and decrease in size over time.

Tumors can be irritating, and dogs will scratch, lick, or bite the mass and surrounding skin.
e This trauma causes the tumor cells to release the chemicals in their granules
leading to a localized reaction.
e In more serious cases, the chemicals can affect the entire body, causing severe
gastrointestinal bleeding and even an anaphylactic reaction, which can be fatal if
untreated. (NC State Veterinary Hospital)

Common locations inthe dog (ACVS) include:
e Trunk 42-65%
e L limbs 22-43%
e " Head and neck 10-14%

Visceral(intra-abdominal organs) mast cell disease is a recognized form of the disease
and is more aggressive than the aforementioned locations.
e /Thisis often preceded by skin or subcutaneous tumors. (ACVS)
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Overview
ACVS
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mast cell tumors
Better Pet

Overview (ACVS)

Mast cell tumors are the most common type of skin tumor found in dogs and the second
most common skin tumor in cats. These represent 14-21% of all skin tumors diagnosed in
dogs. They are usually noticed in middle aged patients but can occur in patients of any
age. Boxers and Boston terriers make up ~ 50% of all cases. Other common breeds
affected include:

e Beagles
e Boston Terrier
e Boxer

e Bullterriers

e Bullmastiffs

e Cockerspaniels

e Foxterriers

e Goldenretrievers

e Labradorretrievers

e Pugs

e Schnauzers

e Staffordshire terriers
e \Weimaraner

Most tumors are solitary although boxers and pugs have an increased predilection for
multiple skin tumors. These tumors most often are noticed in the skin and subcutaneous
tissue. (ACVS)

Breeds prone to mast cell tumors (Better Pet)

While any breed of dog can get mast celltumors, certain breeds, especially
brachycephalic breeds, are more susceptible. Mast cell tumors are particularly common
in:

e Boxers. No one knows exactly why boxers are more prone to mast cell tumors, but
they do tend to.get them more frequently than other breeds. The good news is that
their tumors are often (but not always) less severe.

e Bullterriers. The bullterrier is another breed of dog that is predisposed to mast
cell tumors. If you have a bull terrier, make sure they are screened for mast cell
tumors regularly and that you know the signs of complications from mast cell
tumors.

o Boston terriers. Similar to boxers, this is a breed that is prone to getting mast cell
tumors. The reason for this is not known.

o Labrador retrievers. Labrador retrievers are another breed that is prone to mast
celltumors and particularly aggressive cases at that. Early detection is essential.
(Better Pet)
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What causes this cancer? (VCA Animal Hospital)
Why a particular dog develops MCTs or any cancer is not straightforward. Very few cancers
have a single known cause. Most seem to be caused by a complex mix of risk factors,
some environmental and some genetic or hereditary. Several genetic mutations are known
to be involved in the development of MCTs.
e One well-known mutation affects a protein, called KIT, that is invalved-in the
replication and division of cells. (VCA Animal Hospital)

What are the Causes of Mast Cell Tumors? (National Canine Cancer Foundation)
Like most cancers, the etiology of mast cell tumors is also not known.

e Onrare occasions, they have been associated with chronic inflammation or the
application of skin irritants.

e Studies have indicated that chromosomal fragile site expression (unstable
genomic loci susceptible to breakage, rearrangement), a phenomenon that is
thought to genetically predispose humans to the development of certain tumors,
has been found to be increased in Boxer dogs with MCTs.

o However, this study was conducted on young, non-tumor-bearing boxers,
so it was believed that the increased.expression was likely due to the age
difference.

The genetic alterations that increase the likelihood of tumors in humans are not absolutely
understood in dogs.

e Changes in the pathway of p53tumor suppressor have been indicated in some
canines.

e Disturbances in the expression of proteins like p21 and p27, cyclin-dependent
kinase (A protein kinase inhibitoris a type of enzyme inhibitor that specifically
blocks the action of one.or mare protein kinases) inhibitors that regulate the cell
cycle, have been identified in. several dogs.

e Recently an expressionof c-Kit, a tyrosine kinase receptor for the growth of
hematopoietic stem cells (multipotent stem cells that give rise to all types of blood
cells) has been'identified in canine MCTs.

e Several studies have also suggested the presence of mutations in the
juxtamembrane (adjacent to a membrane on one side of it) region of c-Kit leading
to constitutive activation (synthesis of a protein or an enzyme at a constant rate) in
the‘absence ofthematopoietic growth stem cell factor.

e Although itis not clearly understood, studies indicate that estrogen and
progesterone may also influence mast cell tumors. (National Canine Cancer
Foundation)
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Symptoms

Symptoms of
mast cell tumors

Symptoms of mast cell tumors in dogs (Better Pet)
The symptoms of a mast cell tumor vary depending on what organ is affected.
e Mast cell tumors are most commonly found on the skin but can be felt in the layer
under the skin called the cutaneous layer.
e Mast celltumors can spread to the liver, spleen, lymph nodes, and other organs.

in dogs
Better Pet The diagnosis often comes after an owner feels a lump under their dog’s skin, but there are
other clinical sighs and symptoms to watch out for:

o Enlarged lymph nodes. While this could be due to inflammation or infection,
enlarged lymph nodes can also be caused by the spread of cancer.

o Decreased appetite. Another symptom of mast cell cancer can also indicate
many other issues. When your vet examines your dog and takes its history, be sure
to mention any change in appetite.

¢ Increased respiratory rate. A breathing rate of 30'or more breaths per minute is
considered an increased respiratory rate and your dog should be seen by a vet. See
this at-home breathing rate evaluation for help checking your pup’s respiratory
rate.

e Gl upset. Vomiting and diarrhea are common in dogs that have mast cell tumors.
This can be caused by the release of biologically active compounds found in mast
cell tumors.

e Low energy. Any change in your dog’s energy level could indicate an issue, so
remember to talk to your vet about yourdog’s low energy — especially if they’re
having any of the other symptoms of a mast cell tumor.

Mast cells also have inflammatory mediators that can cause shock-like signs such as
severe acute lethargy, collapse, pale gums, and severe vomiting.

e Ifyou notice that your dog has pale gums or they have collapsed, you will want to
callyour vet and get them to the emergency room for treatment as quickly as you
can. (Better Pet)

What diagnostics are performed? (NC State Veterinary Hospital)
Testing A diagnosis can never be made from just observing the physical appearance or

What diagnostics
are performed?
NC State Veterinary
Hospital

consistency of skin growth.
e Confirmation of the diagnosis is usually done with a simple needle aspirate of the
tumor.
e Additional diagnostics include
o Sampling of local lymph nodes
o/ Abdominal ultrasound (+/- aspirates of liver and spleen)
o Bone marrow cytology
o Biopsy with wide surgical excision is recommended to determine the grade
of the tumor.

For tumors located internally, the diagnosis can be more challenging.
e Anultrasound or CT scan may be required to visualize the mass.
e Inmany cases, an aspirate of the tumor can confirm the diagnosis, but a more
invasive procedure (e.g. surgery) may be required to achieve a definitive answer.

A concurrent overall health evaluation includes a thorough physical exam (some dogs can
have multiple skin tumors at the time of diagnosis), bloodwork, and urinalysis.
(NC State Veterinary Hospital)
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How to Classify
Mast Cell Tumors
and

How to Classify Mast Cell Tumors (National Canine Cancer Foundation)
Mast cell tumors have been classified according to their degree of proliferativeness. The
higher the grade, the more aggressive the tumor.
e Grade I: Occurin the skin and are considered non-malignant. Although they may
be large and difficult to remove, they do not spread to other areas of the body. Most
mast cell tumors belong to Grade I.
e Grade ll: Found below the skin into the subcutaneous tissues. Their cells show

What are the some characteristics of malignancy and their response to treatment ¢an be
Stages of Mast unpredictable.
Cell Tumors? e Grade lll: Originate in areas deep below the skin, are very aggressive, and require
National Canine extensive treatment.
Cancer Foundation
What are the Stages of Mast Cell Tumors?
Mast cell tumors should be staged because it gives us an idea about how they have
metastasized in the body. Atumor is staged after it is surgically excised and examined,
along with the surrounding lymph nodes. The factors on'which staging depends include
the number of tumors present and lymph node involvement.
e Stage 0: One tumor in the skin incompletely removed, with no lymph node
involvement.
e Stage I: One tumor in the skin, with no/lymphnode involvement.
e Stage ll: One tumor in the skin with lymph node involvement
e Stage lll: Multiple large, deep skin tumors, with or without lymph node
involvement
e Stage IV: One or more tumors with metastasis in the skin with lymph node
involvement. This stage is furtherdivided into those that have no other signs
(substage a) and those that have some other clinical symptoms (substage
b). (National Canine Cancer Foundation)
Treatment (ACVS)
Treatment
Surgery - Surgical removal of mast cell tumors is the preferred treatment once your pet is
Treatment diagnosed with this disease.
ACVS e Mast cell tumors invade into surrounding tissues and wide surgical margins (wide

Treating mast cell
tumors in dogs
Better Pet

area of healthy tissue surrounding the tumor are necessary to ensure removal of all
cancerous cells.
e The excised (removed) tumor will be submitted for histopathology for confirmation
of the tumor type and grading.
e | Prior to surgery your pet’s primary care veterinarian or veterinary surgeon may
recommend medical management.
o This often may includes steroids, anti-histamines, and histamine blockers
to help reduce the inflammation and associated side effects of these
tumors prior to surgery.

Post-surgical radiation and chemotherapy are warranted on a case-by-case basis.
Radiation is most commonly used as a multi-modal treatment approach forincompletely
excised tumors.

e Chemotherapy is used in patients with disseminated disease to other organs or
high grade tumors. Your pet’s primary care veterinarian and veterinary surgeon will
work together to make the most appropriate recommendation for your pet’s
continued care following surgery. (ACVS)
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Treating mast cell tumors in dogs (Better Pet)
e Radiation therapy — A type of radiation therapy called CFRT (conventionally
fractionated radiation therapy) can be used alone to treat mast cell tumors or following
a surgery where some cancer cells remain.
e Chemotherapy — Chemotherapy is used to treat mast cell tumors that have already
spread or have a high risk of spreading.

o Your dog’s oncologist will evaluate these factors when determining the most
effective treatment options.

o Keepin mind if you have an older dog or a dog who is likely to experience
potential side effects from chemotherapy treatment;, itmay be best to discuss
and choose a different treatment with your vet.

e Palliative therapy — While palliative therapy is not intended to be curative, it can help
your dog maintain a quality of life for the remainder of their time with you.

o Inthis treatment option, your vet will provide medicines such as
antihistamines and steroids to keep your dog comfortable.

e Palladia — This is an oral medication that can stunt the growth of mast cell tumors
and sometimes help them disappear or shrink in size.

o This medication is prescribed mostly for dogs that have grade Il or Il mast cell
disease or recurrent cutaneous mast cell disease with or without lymph node
involvement. (Better Pet)

Recovery

Recovering from
mast cell tumors

Recovering from mast cell tumors (Better Pet)
If your dog has surgery to remove a mastcell tumor, they will need 10-14 days of rest and light
activity while they recover.
e Your vet may send them home with an e-collar and some medication to control the
pain and prevent infectionwhile their incision heals.

Better Pet e After about two weeks, your dog should be able to resume normal activity once any
stitches have been removed unless your vet tells you otherwise.
e When the tumor grade is higher, recovery might take more time or involve additional
treatments.

o These could include a second surgery, chemotherapy, or radiation to eliminate
any remainingcancer cells. It’s important to follow your vet’s instructions and
stick to the schedule they provide for the most effective treatment. (Better Pet)

ACVS - American College of Veterinary Surgeons - Mast Cell Tumors
References https://www.acvs.org/small-animal/mast-cell-tumors/

Better Pet.- Mast cell tumors in dogs: diagnosis, treatment, and prognosis
https://betterpet.com/mast-cell-tumors-dogs/

National Canine Cancer Foundation - Mast Cell Tumors

Everything You Need to Know About Mast Cell Cancer in Dogs
https://wearethecure.org/learn-more-about-canine-cancer/canine-cancer-library/mast-cell-
tumors/

NC State Veterinary Hospital (NC University) - Medical Oncology: Mast Cell Tumors in Dogs
https://hospital.cvm.ncsu.edu/services/small-animals/cancer-oncology/oncology/mast-cell-
tumors/

VCA Animal Hospital - Mast Cell Tumors in Dogs

By Malcolm Weir, DVM, MSc, MPH; Krista Williams, BSc, DVM, CCRP; Christopher Pinard,
DVM; Robin Downing, DVM, DAAPM , DACVSMR, CVPPDVM
https://vcahospitals.com/know-your-pet/mast-cell-tumors-in-dogs
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