
Loukia R.E. Fanouriadi et al.                                                                                                               Medicamentul Veterinar / Veterinary Drug 
 

                                                                                                                                                                                     Vol. 19(2) December 2025 
 

42 
 

 
 
 

Mast Cell Tumor Disease in Dogs – A case presentation 
Boala tumorală mastocitară la câini – Prezentare de caz 

 
Loukia RE Fanouriadi; Polychrona Kyriaki; Romeo T Cristina 

Faculty of Veterinary Medicine Timisoara, Romania 
 

*Corresponding author: loukiafan123456@gmail.com  
 

Key words: Mast Cell Tumor Disease, dogs,  
Cuvinte cheie: Boala tumorală mastocitară, câini 

 
Abstract 

 
Mast cell tumors (MCTs) represent one of the most prevalent forms of cutaneous neoplasia in canines, 
accounting for approximately 20–25% of all skin tumors diagnosed in dogs. Mast cell tumors (MCTs) in 
dogs continue to pose a significant clinical challenge due to their variable biological behavior, 
unpredictable progression, and complex treatment requirements. In present research are analyzed six 
cases of different dog oncologic cases. By synthesizing current literature and clinical practices, this work 
seeks to contribute to the improved understanding and management of one of veterinary oncology’s most 
complex and common neoplastic conditions. Despite advances in diagnostic techniques, including 
cytology, histopathology, and molecular analysis, accurate prognostication remains difficult, especially in 
intermediate-grade tumors. While surgical excision remains the primary treatment for localized MCTs, 
supplementary therapies such as radiation, chemotherapy, and targeted agents like tyrosine kinase 
inhibitors have broadened the therapeutic landscape. Nonetheless, the effectiveness of multi-agent 
systemic chemotherapy in dogs with metastatic mast cell disease remains limited, as response rates, 
remission durations, disease-free periods, and overall survival times are generally inadequate. Most 
affected dogs survive only about 12 to 18 months following treatment. These outcomes underscore the 
need for continued research into more effective treatment strategies and predictive biomarkers.  

 
Rezumat 

 
Tumorile mastocitare (MCT) reprezintă una dintre cele mai răspândite forme de neoplazie cutanată la câini, 
reprezentând aproximativ 20-25% din totalul tumorilor cutanate diagnosticate la câini. Tumorile mastocitare 
(MCT) la câini continuă să reprezinte o provocare clinică semnificativă datorită comportamentului lor 
biologic variabil, progresiei imprevizibile și cerințelor complexe de tratament. În cercetarea de față sunt 
analizate șase cazuri diferite de oncologie canină. Prin sintetizarea literaturii actuale și a practicilor clinice, 
această lucrare își propune să contribuie la o mai bună înțelegere și gestionare a uneia dintre cele mai 
complexe și frecvente afecțiuni neoplazice din oncologia veterinară. În ciuda progreselor înregistrate în 
tehnicile de diagnostic, inclusiv citologia, histopatologia și analiza moleculară, prognosticul precis rămâne 
dificil, în special în cazul tumorilor de grad intermediar. Deși excizia chirurgicală rămâne tratamentul 
principal pentru MCT-urile localizate, terapiile suplimentare, cum ar fi radioterapia, chimioterapia și agenții 
țintiți, cum ar fi inhibitorii tirozin kinazei, au lărgit peisajul terapeutic. Cu toate acestea, eficacitatea 
chimioterapiei sistemice cu agenți multipli la câinii cu mastocite metastatice rămâne limitată, deoarece 
ratele de răspuns, durata remisiei, perioadele fără boală și timpul general de supraviețuire sunt în general 
inadecvate. Majoritatea câinilor afectați supraviețuiesc doar aproximativ 12 până la 18 luni după tratament. 
Aceste rezultate subliniază necesitatea cercetării continue privind strategii de tratament mai eficiente și 
biomarkeri predictivi. 

 
Short introduction 
 

Mast cell tumors (MCTs) originate from 
mast cells that are integral to the body’s 

immune response and are known for their role 
in allergic reactions through the release of 
histamine, heparin, and other bioactive 
compounds (24). 
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While mast cells are responsible for 
crucial physiological functions, their 
malignant transformation results in tumors 
with unpredictable biological behavior, 
ranging from benign solitary masses to highly 
aggressive metastatic lesions. The etiology of 
canine MCTs remains incompletely 
understood (45). 

However, recent studies have highlighted 
the role of mutations in the c-kit proto-
oncogene, which encodes a receptor tyrosine 
kinase that is involved in mast cell 
proliferation and survival.  

Mutations in this gene are believed to 
contribute significantly to the pathogenesis 
and aggressive behavior of certain MCTs, 
leading to autonomous cell growth and 
resistance to apoptosis (44). 

Canine MCTs present unique diagnostic 
and therapeutic challenges due to their 
variable clinical appearance and potential for 
systemic involvement.  

They may mimic benign lesions, evade 
early detection, and metastasize to regional 
lymph nodes or visceral organs (45). 

Accurate diagnosis typically involves 
fine-needle aspiration and histopathological 
grading, which are essential for the process 
of determining a prognosis and planning 
treatment (21). 

The tumors are histologically classified 
into three grades. As the grades progress, the 
metastatic potential increases along with the 
possibility of poorer outcomes (24). 

Treatment options for canine MCTs are 
diverse and continue to evolve, 
encompassing surgical excision, radiation 
therapy, chemotherapy, and targeted 
molecular therapies such as tyrosine kinase 
inhibitors. While surgery remains the 
cornerstone for managing localized tumors, 
systemic and high-grade cases often require 
multimodal approaches (10). 

Advances in radiotherapy and molecular-
targeted drugs have improved the 
management of inoperable and recurrent 
tumors, offering new hope for extended 
survival and quality of life.  

By synthesizing current literature and 
clinical practices, this work seeks to 
contribute to the improved understanding and 
management of one of veterinary oncology’s 
most complex and common neoplastic 
conditions (24). 

 

1. Mast cell tumors on canines 
 

Mast cell tumors (MCTs) originate from 
the mast cells, which main function is 
controlling the vascular tone locally. They 
mainly contain molecules with bioactive 
intracytoplasmic properties such as, 
histamine, leukotrienes, heparin and different 
cytokines (24). 

 
1.1. Etiology 

 
MCTs still have an unknown etiological 

agent, there has been theories associating it 
with viral actions, through tissue and extract 
from areas free of cells but it has been 
contradicted with the ultrastructural 
examination, which there has not been any 
viral evidence confirming that theory.  

Nevertheless, on recent updates it has 
been suspected that a relation of MCTs with 
c-kit receptor for tyrosinase kinase 
undergoing a mutation.  

C-kit receptors have as an action to send 
signals inducing the proliferation, 
differentiation and migration of MCs. A 
mutated receptor can lead to the production 
or even repeated activation of MCTs 
(sometimes they cause spontaneous mast 
cell tumor growth, as it was concluded after 
some in vitro testing) (21). 

MCTs occupy around 20-25% of the skin 
surface and subcutaneous area (24). 

It has been mentioned by several 
literatures a predisposition to MCTs for 
brachycephalic dogs (e.g. Boxer, Boston 
Terrier, English Bulldog, Bull Mastiff) and 
older dogs starting from age of 8.5 years (45). 

Overall, it has been mentioned that 
Chinese Sharpeis have shown onset of MCTs 
by the age of four, with even a 28 per cent of 
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them showing mast cell tumor before the age 
of two.  

MCTs have been noted to appear in 
locations with chronic inflammation / trauma 
(mainly burn scars) (24) 

 
1.1. Pathology 

 
MCTs have two different pathological 

behaviors, either they appear as dermo-
epidermal (i.e., superficial mass that upon 
palpation moves alongside the skin) or 
subcutaneous (i.e., a mass which upon 
palpation stays still, while the skin over moves 
freely) (24) 

They usually look like any primary / 
secondary lesion on the skin, with most 
commonly taking the form of a macula, 
nodule or papule (may even have a crusty 
appearance in some cases) and that’s why 
around 15% of MCT types cannot be 
differentiated from a subcutaneous lipoma (24) 

Because of their production of bioactive 
substances, a diffuse swelling appears which 
can manifest either as an inflammation 
around the tumor lesion (primary or 
metastatic), or as an edema or erythema of 
the neoplastic area.  

Usually, they have an acute action that 
could appear right after or meanwhile 
exercise or exposure to cold temperatures (24) 

MCTs are classified from a 
histopathologic level into:  

1) grade 1 - well differentiated,  
2) grade 2 - moderate differentiation of 

the cells and,  
3) grade 3 -poorly differentiated MCTs (24) 
Statistically it is proven that dogs affected 

by grade 1 MCTs that are surgically or treated 
with radiotherapy have a higher survival rate 
compared to patients with grade 3 MCTs, and 
the reason why is because grade 1 tumors 
(well differentiated) have a lower metastatic 
possibility (24). 

MCTs can be either solitary or multifocal. 
Dogs with invasive MCTs are more 
predisposed to metastasis which usually 
leads to reginal lymphadenopathy (45). 

1.2. Clinical Features 
 

Usually, MCTs do not have a typical 
appearance but most commonly they might 
appear with Darier’s signs (i.e., after the 
tumor is somehow traumatized and creates 
an erythema together with wheal) which can 
be helpful with the diagnosis (24). 

Mast cell tumors create lesions which 
can vary in texture (from tough to soft), their 
form can undergo different stages (i.e., 
popular/ nodular), be circumscribed (from well 
to poor) and they change the coloration of the 
skin starting from an erythema and leading to 
hyperpigmentation.  

They might mimic the appearance of 
urticaria, produce edema on an inflamed 
tissue making it looks like a cellulitis or take 
an ulcerated form.  

The onset area frequencies are as 
follows statistically: MCTs mostly appear on 
the thorax, abdomen and pelvis with a 
percentage of fifty, they pretty frequently show 
on the dog’s extremities reaching a forty 
present value and the least frequent growth 
site is the head with approximately ten 
present interval (21). 

In most cases there is no change in the 
cell blood count (CBC), but sometimes it can 
show basophilia, eosinophilia neutrophilia, 
thrombocytosis, anemia or mastocytemia, 
which can appear one alone or in a 
combination. Biochemical serum analysis 
also appear normal in most cases (24). 

Dogs with systemic dissemination can 
sometimes show hepatomegaly or 
splenomegaly (45). Another diagnostic method 
is the mitotic index (24).  

Their normal values are measured with 
mitosis/10hpf. Although, a standard value has 
not been established yet, most authors prefer 
a variable of 5-7 mitosis / 10hpf, leading to 
MCT grade 2.  

If the mitotic index results are lower than 
5-7 mitosis/10hpf the metastatic possibilities 
reach <20% and in cases that the mitotic 
values are higher 5-7 mitosis / 10hpf, the 
chances of metastasis increase 
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approximately to 50% (45).From a molecular 
point of view, c-kit (a receptor of the growth 
factor of the stem cells) mutations have a big 
range presentence in dogs with MCTs. This 
mutation can lead to the production of 
immortal identical cells that do not undergo 
apoptosis (24). 

 

1.3. Biological behavior 
 

Theoretically grade 1 cutaneous MCTs 
with a solitary behavior are lesser common to 
cause a systemic dissemination or 
metastasize, while grade 2 and 3 have 
greater chances. Usually metastases appear 
in the regional lymph nodes and sometimes 
more specifically on the 2nd or 3rd node.  

And in conclusion that is one of the main 
reasons why it’s recommended to aspire from 
all regional lymph nodes once an MCT is 
suspected, regardless of whether there is a 
change in the nodes.  

From a practical point of view, it has been 
shown that some specific anatomical 
locations (i.e., perineal, inguinal, extra 
cutaneous or in the distal limb) with an MCT 
have a more rapid and aggressive behavior 
compared to others leading usually to 
metastasis.  

Dogs with a history of excised cutaneous 
MCT have chances of a systemic evolution of 
their primary MCT, which adopts the 
behavioral characteristics of a hematopoietic 
malignant tumor (i.e., leukemia).  

Canines with systemic MC disease 
(SMCD), usually show signs of lethargy, 
vomiting and weight loss, secondary to a 
hepatomegaly, splenomegaly or pallor.  

Also, it is not uncommon in these cases 
to appear new cutaneous masses. On the 
aspect on CBC, it can be shown cytopoenia 
(circulating mast cells might appear or not) (24)  

In lesser common cases MCTs can 
cause gastrointestinal ulcers or erosions, 
which lead to gastrointestinal hemorrhages 
(19). 

This is usually caused by histaminaemia, 
a result from the excretion of bioactive 

substances and so in conclusion we have a 
percentance of 80% of dogs with advanced 
MCT having to be euthanized because of 
gastrointestinal ulceration.  

The excreted bioactive substances can 
delay the healing process of a trauma or 
cause bleeding during or after surgery (24). 

 

 
 

Figure 1.1. Clinical Staging Scheme for dogs with 
mast cell tumors (After, Nelson, 2020, p.1332). 

 
1.4. Diagnosis 

 
The most accurate diagnostic method so 

far is the paracentesis with a fine needle or 
else fine needle aspiration method (FNA) in 
the affected area (45). 

Histopathological, we can witness 
alongside the MCTs eosinophilia, collagen 
degeneration and vascular lesions, including 
eosinophilic vasculitis, hyalinization and 
degeneration of fibrin. MCTs become positive 
for the serine protease tryptase (21). 

Cytological on a smear of a patient with 
MCT we can witness monomorphic round 
cells consisting of prominent purple granules 
located intracytoplasmic.  

These granules are commonly seen 
together with eosinophils (21) and hyperplastic 
fibroblasts, which might lead to collagen lysis 
and reactive fibroplasia (5). 

Furthermore, on the smear might be 
witnessed scattered granules located 
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extracellularly, this is a secondary 
phenomenon from a cell rupture or 
degranulation of mast cells (21). 

Statistically varying from 15- 33% of the 
cases with mast cell tumors have a problem 
with the staining of the granules using the Diff-
Quick (Romanowsky staining) staining 
method, resulting in failure.  

And so, it is suggested in cases of 
agranular round cells found from a sample 
taken from a dermal / subcutaneous mass 
with the suspicion of MCT, to use Giemsa or 
Wright’s (Romanowsky) to stain the slide so 
that the purple granules appear and can be 
identified leading to an MCT diagnosis (5). 
 

 
 

Figure 1.2. Canine cutaneous mast cell tumor with 
cellular pleomorphic, variation in cytoplasmic 

granulation, and eosinophilic infiltrate (× 500, oil) 
(After, Cowell, 2019) 

 

 
 

Figure 1.3. Well-granulated canine cutaneous mast 
cell tumor with hemorrhage and low numbers of under 

stained reactive fibroblasts (× 100, oil).  
(After, Cowell, 2019) 

It is important to be noted that when 
examining on a cytological aspect a well 
differentiated MCT it does not dictate its’ 
category as a grade 1 MCT, because on a 
histopathological aspect might show 
otherwise.  

That phenomenon occurs because a 
cytological and histopathologic grading might 
not have similar prognostic indications (24). 

 
1.5.1. Clinical Evaluation 

 
The examination process should contain 

a thorough palpation on the mass site and its’ 
neighbor lymph nodes, also the abdominal 
cavity in general.  

Radiography and ultrasonography 
should be practiced to check for any signs of 
hepatomegaly and / or splenomegaly.  

If any of these conditions show, including 
also lymphadenopathy, an FNA performed on 
the affected lymph nodes or directly on the 
organ is a major detection factor for the mast 
cells. In short explanation, it is a very helpful 
factor to differentiate a local from a metastatic 
tumor or even an SMCD (45). 

Dogs diagnosed with MCT that has a 
solitary behavior and so has higher curative 
chances, are more likely to have lesser 
circulating mast cells numbers, which will 
vanish once the mass (primary tumor) is 
removed or eradicated.  

Furthermore, it was noticed that patients 
suffering from other pathologies had a higher 
circulating mast cell count, around 276 per 
buffy coat smear, while patients with MCT had 
a relatively low count, approximately 71 per 
buffy coat smear.  

On another aspect, a cytological 
examination of the bone marrow through 
aspiration might also be helpful, considering 
that dogs with number results higher than 5 
mast cells per five hundred nucleated cells 
are potentially having an SMCD (24). 

Another clinical examination that could 
be checked is for coagulated blood on the 
feces, aside from the presence of melena or 
not.  
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If blood is indicated in the stool, there is 
a high probability for bleeding in the upper 
gastrointestinal track. If after a second testing 
on the stool there is still evidence of blood, it 
is recommended to give as treatment H2 
antihistamines (i.e., famotidine) (24). 

Finally, in cases where the dog shows 
multiple moderate or poorly differentiated 
MCTs, they should be treated separately, 
considering that each tumor is a new 
developing one and not a metastatic tumor 
(45). 

 
1.6. Treatment 

 
MCTs have nowadays a series of various 

options for treating them, one of the most 
commonly used is surgery (complete mass 
removal), other than that there are options of 
radiotherapy, chemotherapy or a combination 
of these options.  

Nevertheless, chemotherapy is 
mentioned as mostly a palliative option, while 
surgery and radiotherapy are considered a 
good curative potential (24). 

Although that being said, there are no 
records proving radiotherapy’s effectiveness 
as a solitary treatment (45). 

But nonetheless doctor nelson and Couto 
in their book of 2020, claimed that 2/3 of 
patients with grade 1 or 2 MCTs, which are 
localized, treated with radiotherapy alone are 
cured (24). 

When dealing with a solitary mast cell 
tumor, if the affected area is surgically 
accessible, it can be excised using an 
aggressive on block resection (24), in which 
incisions of 2 to 3 cm in size of normal tissue, 
one around the mass and one below.  

If the possibility of needing to perform a 
skin flap (usually in cases of large masses or 
general procedures that a lot of skin was 
removed, covering a large area with donor 
tissue and speeding up the healing process) 
exists, it is best recommended to not only 
handle the incision site but to cover a greater 
space around the mass, when trimming the 
hair and cleaning aseptically the skin.  

Skin flaps are donor tissues containing 
both dermis and epidermis layers with the 
purpose of covering skin defects.  

Depending on the location the excision 
has to be made (mainly based on the blood 
supply the area has) they are classified into 
multiple categories but the most frequently 
used ones are two:  

1) subdermal plexus flap (in local cases it 
is named advancement flap), which includes 
most of the cases and,  

2) axial pattern flap, which are used in 
cases of an area covering subcutaneously 
blood vessels.  

Furthermore, together with the mass 
should be removed also extra margins of 
healthy tissue surrounding the mass in length, 
width and depth and any previous biopsy 
locations, so as to ensure the complete 
excision of the MCT (10). 

If the removal has completely 
succeeded, the tumor in mention is 
diagnosed as grade 1 or 2 and there are no 
further lesions of metastasis, usually just the 
surgical treatment such suffice alone with no 
further treatment.  

Though, if the surgical removal of the 
mass seems incomplete, there are a few 
courses of action that can be taken:  

1) try one more time to remove the 
leftover part of the mass, which should be 
undergo a histopathological examination to 
make sure of its’ complete removal;  

2) use irradiation on the area that had 
undergone surgical treatment;  

3) use chemotherapy treatment 
(lomustine) for approximately 3 to 6 months.  

 

Using any of the previous options, can 
increase the long-term survival chances up to 
80% (24).  

If having to deal with a solitary tumor 
located in a non-operable or even difficult to 
operate area, radiotherapy is considered a 
good next option. In high risk areas with 
tumors it is recommended the use of 
irradiation.  
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Another option is the use of 
corticosteroids (triamcinolone) in an injection 
form, performed intra-lessional. 

Usually it is advised, when using 
triamcinolone, the administration of 1 mg per 
cm of the mass diameter, intra-lessional 
injection for a time period of 2 to 3 weeks, can 
in most cases shrink the MCT, with success.  

There are, also documents stating that 
the use of deionized H2O intra-lessional has 
shown to be helpful (24). 

A more alternative option that can be 
discussed is the use of neoadjuvant 
chemotherapy before and after a surgical 
removal of the tumor.  

Explaining further the recommended 
course of action is to give lomustine together 
with prednisone and maybe also vinblastine 
(not necessarily).  

By administrating this combo the MCT 
will become smaller in diameters enough to 
intervene surgically and remove it completely, 
following a course of chemotherapy for 
increased success rate (24). 

Chemotherapy is a treatment course, 
mainly used in grade 2 or 3 MCTs with a 
purpose to block or delay a metastasis (45), but 
once there is an onset of metastasis or 
dissemination (SMCD), the success rate 
decreases and so in these cases is used as a 
suppurate treatment.  

Overall, on a post-operative level, studies 
haven’t been very positive.  

Aside from that, the two most commonly 
used therapeutic methods of chemotherapy 
are prednisone and a combo of 
cyclophosphamide, prednisone and 
vinblastine (CVP protocol). 

Still, nowadays lomustine (CCNU) has 
some remarkable results, reaching more than 
50% chances of success, leading grade 2 or 
even 3 MCTs to remission in a time interval of 
18 months approximately, especially on 
patients with metastatic or non-resectable 
tumors and dogs with SMCD.  

Lomustine can also be used in a 
combination method together with prednisone 
and vinblastine.  

Last but not least, it is important to also 
mention that lomustine has a myelin-
suppressive action, which can lead to 
hepatotoxicity (can also cause cytopoenia but 
it’s not that often occurred).  

In order to minimize the risk of 
hepatotoxicity, we can administer first 
vinblastine and delay the use of lomustine 
(giving every six weeks instead of three) (24). 

Another new treatment method is using 
molecules of tyrosine kinase inhibitors (TKIs), 
based on the fact that a proportion of MCTs 
have c-kit mutations as mentioned previously 
(45). 

 

Two major TKIs that can be used are:  
1) Toceranib, using 2.5 mg per kg (PO) 

given every other day, having a success rate 
up to 40% on general mast cell tumors and a 
90% rate for mast cell tumors originating from 
c-kit mutation (44); and  

2) Masitinib has shown similar results 
increasing the long-term survival rate on 
different types of MCTs (including c-kit 
mutation or not) (24).  

Although TKIs show promising 
outcomes, they are not easily available and 
are used in some countries (45) (i.e. Toceranib 
is available in America but not Masitinib 
anymore) (24). 

Furthermore, in dogs showing general or 
persistent gastrointestinal symptoms, it is 
advised the use of H2 antagonists, ranitidine 
and cimetidine or even sucralfate has shown 
helpful results (45). 

Although TKIs have sown great potential, 
they have shown effects in approximately 
50% of dogs undergoing the tyrosine kinase 
inhibitor treatment, such as: diarrhea, vomit 
and anorexia (24). 

 
1.6.1. Radiation therapy 

 
One mainly used radiation therapy 

showing great effectiveness is the external 
beam megavoltage radiation therapy, which 
has been greatly practiced in cases with 
incompletely excised MCTs.  
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This treatment works by sending 
repeatedly multiple singular doses or 
fractions of radiation waves directly to the 
MCT site and its’ margins every day or other 
day for approximately three to five weeks.  

Studies done on the external beam 
megavoltage radiation have shown great 
success in stopping the development of 
metastasis, reaching up to 90% (21). 

Another well mentioned radiation therapy 
method is the interstitial brachytherapy using 
Iridium-192, which is a radioisotope that 
excretes γ and β rays.  

This method works with direct injection 
into the mass or with placement around it, 
using injections, seeds, catheterization or 
even wires containing radioactive 
substances.  

Brachytherapy with iridium-192 has been 
proven sufficient and is considered an 
adjuvant therapeutic method for MCTs, with 
research having results of a long-term 
survival rate reaching 1391 days after the 
treatment until the new onset of a local 
regrowth of an MCT, with a success rate of 5 
out of 11 patients that had undergone the 
treatment.  

If we were to point out a few advantages 
of interstitial brachytherapy compared to 
external beam megavoltage radiation, 
brachytherapy has a more local action of the 
energy, the time duration of the therapy is 
shorter and it has a better effect on tissue 
sparring (21). 

 

 

 
 

Figure 1.4 Treatment Guidelines for Dogs with Mast Cell Tumors  
(After Nelson, 2020) 

 

 
 

Figure 1.5. Cancer Chemotherapy Protocols Commonly Used by the Authors – cont’d 
(After Nelson, 2020). 
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2. Case studies 
 

For the identification of the cases 
presented in the cases bellow, it was always 
used the fine-needle aspiration method in 
which was used a 23 gauge needle together 
with a 10ml syringe.  

The mass area was trimmed, aseptically 
cleaned and scrubbed with iodine solution 
and alcohol, while surgical gloves were wore 
during the whole pressure.  

The needle was inserted directly on the 
mass site, after we started aspiring with the 
plunger a few times, with no signs of blood 
entering the syringe. In each case there were 
approximately 2 to 3 samples aspired from 
new needles and syringes, as mentioned 
above, from different parts of the mass.  

All samples were safely and septic sent 
to different laboratories (the same day of the 
aspiration) for cytological evaluation, in which 
all were stained and identified containing 
cellular neoplastic mast cells with their 
characteristic granules.  

Results were coming back within a time 
interval of 3 to 20 days, depending on the 
clinic and the date (free days or generally 
closed days of the clinic). 

 

 
 

Figure 2.1. Needle is inserted centrally above the 
mass site, plunger is pulled carefully and slowly. 

Afterwards the needle is slightly extracted without 
completely removing it from the tissue, resected and 

pulled back in and aspirated again (repeated 3-4 
times). According to, Beard (2014) 

 
In the following we will present our cases 

studied 

2.1. Case 1 – Brooke 
 
History:  

Species:  canine  
Breed:   Pitbull 
Sex:   male  
Age:   8 years old 
Weight:  27 kg 
 

Anamnesis: 
Indoor dog, not vaccinated, not sterilized, 

not dewormed. It is unknown for any chronic 
diseases, but the owner claimed not. 

 

Visit 24/07/24:  
Showed a cutaneous mass, soft, 

painless, 3×4 on the right knee. Took sample 
with the needle for cytological testing, which 
came back positive for mastocytoma and 
decided to procced with surgical removal. 

 

Cytological testing results 
 
Subject: Misli, Taner Dog Pitbull Brooke 
 
DVM LABOKLIN GmbH&CoKG 
Kyriaki Polychrona 
Laboklin is an officially accredited laboratory 
according to DIN EN ISO/IEC 17025:2018, 
DAkkS No. D-PL-13186-01-01 D-PL-13186-
1-02 and D-PL-13186-01-03.  

The accreditation applies to all test 
procedures listed in the accreditation 
certificate. 
 
*Report* 
No.: 2407-Q-07392 
Date of arrival:       30-07-2024 
Testing started:      30-07-2024 
Date of report:        01-08-2024 
Testing completed: 01-08-2024 
+---------------------------------------------------------+ 
|Patient identification: Dog    Male * 12-08-2014  
|                    Pitbull Brooke                                  
|Owner / Animal-ID: Misli, Taner                           
|Type of sample:          2 x OT                              
|Date sample was taken: 24-07-2024                  
+---------------------------------------------------------+ 

 
Cytological examination 

Description / Sampling location 
(according to submission form): cutaneous 
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mass right knee submitted was/were: 
2×slide(s) unstained. 

A Diff-Quick-staining was performed 
according to the standard operation 
procedure. The smears are of high cellularity 
and good cell morphology preservation.  

On a colorless background with many 
metachromatic stained granules and few 
erythrocytes a population of many round cells 
is present.  

The cells show moderate amounts of 
basophilic cytoplasm with large amounts of 
distinct metachromatic stained granules and 
a roundish centrally or eccentrically placed 
nucleus, which is partly obscured by 
granules.  

Anisocytosis and anisokaryosis are mild. 
Low numbers of eosinophils are found. No 
infectious agents are found. 

 

Interpretation 
Cytological examination was consistent 

with a cytological well-differentiated mast cell 
tumor. Histopathological examination is 
recommended in order to perform a grading 
of the mass (grade I to III (Patnaik, 1984), and 
high-grade and low-grade (Kiupel et. al, 
2011).  

Additionally with paraffin embedded 
tissue an immune-histologic examination 
would be possible, too.  

The degree of proliferation (Ki-67) and 
the distribution pattern of the C-kit receptor 
seems to have an influence on the prognosis, 
especially in grade I and II tumors.  

Cytology is not suited to perform these 
grading and further immunohistochemistry. 
Note: cytological testing showing conclusion 
of mastocytoma 
 

Visit 05/08/2024: 
Started having diarrhea and vomiting  
Was diagnosed with gastroenteritis 
Prescribed 500 mg of metronidazole 1 

per day for 7 days, lansoprazole of 30mg 2 
per day for 7 days and gastrointestinal food 
for minimum 3 days 
 

Visit 29/08/2024: 
After recovering he came back for further 

investigation, testing and surgical removal.  
Started with general blood analysis, 

biochemical testing, ultrasound on the 
abdominal area but there were no clinical 
finds.  

Being considered fit to undergo surgery 
and especially anesthesia, we performed a 
mass removal on the external surface of the 
knee with a turning flap, finished with 29 
single interrupted sutures.  

For anesthesia was used 0,5 ml of 
detetomidine at first and continued with 
isoflurane for maintenance. The patient had a 
good analgesia and a stable anesthesia.  

The patient was on isoflurane for 2 hours 
with a 95 pulse and by the end the mass was 
successfully removed whole and the incision 
area was washed with NaCl solution and 
bandaged.  

For post-operative care it was 
recommended to change the bandages the 
next day, restricted movements and an 
Elizabethan collar. 

 
     Blood analysis         Biochemical analysis 
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Note:  
Blood analysis showing no abnormalities. The 
biochemical analysis shows no abnormalities. 
Therefore we consider the patient fit to undergo the 
surgery procedure 
 

 
 

Figure 2.2. Front view of the mastocytoma prepared 
before removal (3 x 4 in size). 

 
Figure 2.3. Front view of the mass with the incision 
site (creating the flap) marked parallel to lines with 

loose tissue and decreased tension. 

 
Figure 2.4. Complete removal of the mastocytoma 

(lateral view) 

 
 

Figure 2.5. Closed with 29 single interrupted sutures 
using the advancement local subdermal plexus flap to 

cover the missing tissue for the close up 
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Visit 09/09/2024 
The patient came for a checkup and 

noticed a necrosis of the flap.  
For treatment we gave clindamycin 300 

mg (Dalacin) 1 per day, amoxicillin and 
clavulate (Augmentin) 1000 mg ½ twice per 
day and all medications had to be given for 20 
days. 

 
 

Visit 18/09/2024  
Proceeded to surgical removal of the 

necrotic flap and converged the healthy tissue 
with overlapping sutures. For anesthesia was 
used 0.6 ml of detetomidine with propofol for 
maintenance.  

The patient had a good analgesia, the 
palpebral reflex did not relax, had low 
breathing rate during surgery and had a slow 
awakening. 
 

Last visit 25/09/2024 
The sutures were removed with tissue 

perfectly healed. 
 

2.1. Case 2. – Riritsi 
 

History: 
Species:  canine  
Breed:  small half breed 
Sex:  female  
Age:  8 years old 
Weight:  6.2 kg 
 

Anamnesis: 
Indoor dog, sterilized, vaccinated, 

dewormed, did not have any history of chronic 
diseases. 
 

Visit 04/07/2023 
Upon examination the doctor noticed a 

cutaneous reddish dilution, on the lower right 
extremity of the hind limb, which had a rapid 
appearance, cyst-like shape in the size of 0.5 
x 0.5 cm with painless abdominal and thoracic 
cavity.  

Took tissue sample with a needle and 
sent it for biopsy, which results came back 
with a diagnosis for mastocytoma. 

 
 

Figure 2.6. Image of Riritsi’s mass (0.5 x 0.5) located 
on the hind limb after being trimmed (starting 

preparation for FNA) 
 

Biopsy analysis resulting in mastocytoma 
where made at Laboklin 

 
Visit 17/10/2023 

On re-examination showed a new 
cutaneous mass, cyst-like shape, 2 x 2.5 in 
size, located on the 3rd right mammary gland.  

Took sample with the needle for 
cytological testing, which came back positive 
for mastocytoma and decided to procced with 
surgical removal of both masses. 

 

 
 

Figure 2.7 Second mastocytoma appearing on Riritsi, 
located on the abdominal area near the 3rd mammary 

gland in size 2 x 2.5. 
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Second biopsy analysis resulting in 
mastocytoma was made also to Laboklin. 

 

 

Visit 1/10/2023 
Before entering surgery blood and 

biochemical analysis were done to her and 
after the results came back normal she was 
considered fit to undergo the surgery 
procedure.  

During surgery was performed 
mastectomy of 3rd right mammary gland and 
lower right extremity of hind limb with a 
turning flap as shown in images Figs. 2.3, 2.4, 
2.5. 

 

Biochemical results showing none 
concerning abnormalities 

 

 

2.3. Case 3 – Melina 
 
History: 

Species:  canine  
Breed:   Pointer Mix 
Sex:   female  
Age:   9 years old 
Weight:   32 kg 
 

Anamnesis: 
Indoor dog, sterilized, vaccinated, 

dewormed, and did not have any history of 
chronic diseases. 

 

Visit 04/04/2022 
Upon examination it was observed:  

1. Mass on the external sides of both right 
and left underarm on the size 0.5 X 0.5 but 
biopsy testing wasn’t made. 

2. Cutaneous mass between 3rd and 4th right 
mammary gland on the size 0.5 X 0.5 
which a tissue sample was taken and sent 
for cytological testing. Results came back 
positive for mastocytoma. 

3. Cutaneous mass next to the 1st right 
mammary gland on the size 0.5 X 0.5. Did 
not take sample for cytological testing. 

 

Visit 29/08/2022 
Removed all masses including the 

mastocytoma by performing regional 
mastectomy of the 3rd and 4th gland. For post-
operative care the doctor prescribed 
Carprofen 120mg, 1 per day, for 3 days and 
Amoxicilline of 500 mg and clavulate acid of 
125 mg (Augmentin of 625mg), twice per day 
for 10 days. 

 

 
 

Figure 2.8. Melina after the regional mastectomy 
procedure finished, during post-op. 
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Visit 05/09/2022  
Upon re-examination another tissue 

sample was taken through a needle from the 
subcuticular lymph nodes and was sent for 
cytological testing.  

The results came back showing 
metastatic cell tumors. 

 

Biopsy analysis resulting in mastocytoma 
on the thoracic wall (page 1 and 2) 

 

 

 
 

Biopsy analysis resulting in metastatic 
mastocytoma on the subcuticular lymph node 
(page 1 and 2). 

 

 
 

 
 

Note: The image above mentions, on the top right box 
the personal information of the laboratory including the 
address (Solomou 7, Halandri 15332), telephone 
number, email address and their time schedule. Bellow 
it is mentioned the name of the doctor of the patient 
(Polychrona K. Kyriaki), the owner (Vagianou Sofia) and 
a general history of the patient (name of animal, specie, 
race, sex, age, and sterilization, date of examination 
and order number). The signature of the doctor in 
charge in the laboratory is shown to the right of the page 
bellow the history table. 

 

Visit 27/10/2022 
Showed metastatic masses on 

prescapular regions.  
 

12/12/2022 

Died at home and owner refused 
autopsy. 
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2.4. Case 4 - Sonya 
 

History: 
Species: canine  
Breed: Pitbull  
Sex: female 
Age: 13 years old 
Weight: 25 kg 

 

Anamnesis: 
Indoor dog, sterilized, vaccinated, 

dewormed, and did not have any history of 
chronic diseases. 

 

Visit 29/11/2021 
Upon examination it was noticed a 

cutaneous mass on the lateral abdominal side 
on the lower level of the ribs, which a sample 
from it was taken through aspiring needle. 

 

 
 

Figure 2.9 Sonya’s cutaneous mass located laterally 
on the lower rib cage, close to the mammary gland (1 x 

0.5 in size). 
 

Biopsy analysis resulting in mastocytoma 
on the abdominal wall (page 1 and 2) 
 

 

 

 

Visit 02/12/2021 
After results came back the patient was 

diagnosed with mastocytoma and a 
mastectomy was scheduled. 

 

Visit 13/12/2021 
Surgical mastectomy was done 

succesfully. 
 

Visit 21/12/2021 
The removal of sutures was performed.  
The patient showed signs of lamenes on 

the right lumbar limb ,with edema and pain on 
the metacarpal right leg. So it was prescribed 
Carprofen 120 mg once per day for 7 days. 
 

2.5. Case 5 – Lucky 
 
History: 

Species  canine  
Breed:  Maltese 
Sex:  female 
Age:  12 years old 
Weight:  4 kg 

 

Anamnesis: 
Indoor dog, sterilized, vaccinated, 

dewormed, did not have any history of chronic 
diseases. 
 

Visit 15/03/2022 
Upon examination it was noticed: 

1. A soft mass on the 7th upper quearter of 
ribs, almost 1 X 0.5 cm , painless. 

2. A mass on the last right mammary gland, 
soft and painless for at least 2 years 
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3. A mass on the upper pelvic area with 0.5 
x 0.5 size, which a sample was taken 
through aspiring needle and was send for 
cytological test and results came back 
with a diagnosis of mastocytoma. 

4. Uppon asculation she was diagnosed 
with a 4th grade heart murmur 

 

 
 

Figura 2.10. Lucky’s mass in size of 0.5 x 0.5, located 
on the upper pelvic area, diagnosed to be 

mastocytoma 

 

Visit 05/04/2022 

Performed a mass removal from the right 
lumbar side.  

For post-operative care was prescribed: 
1. lansoprazole 15 mg, 1/3 of the pill, twice 

per day for 10 days  
2. Synulox 250 mg, half of pill, twice per day, 

for 10 days 
3. Cimalgex (cox-2 inhibitor NSAID) 1/3 of 

the pill, once per day, for 5 days 
 

Biopsy analysis resulting in 
mastocytoma on the pelvic area (page 1and 
2). 

 
 

 
 

2.6. Case 6 – Minnie 
 
History: 

Species:  canine  
Breed:   Maltese 
Sex:  female  
Age:  11 years old 
Weight:  4.8 kg 
 

Anamnesis: 
Indoor dog, sterilized, vaccinated, 

dewormed, did not have any history of chronic 
diseases. 
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Visit 21/07/2022 
A cutaneous mass was discovered on the 

scapular region in the size of 0.5 × 0.5.  
Another one was located on the thoracic 

area in the size of 1.5 × 1.5, which a sample 
was taken through a needle and was sent for 
cytological testing, and results came back 
diagnostic for mastocytoma.  

Lastly two more were found, one on the 
1st mammary gland and the other a little lower. 

 

 
 

Figure 2.11. Minie’s thoraclc subcutaneous mass with 
size 1.5 x 1.5, diagnosed as MCT 

 

Visit 26/07/2022 
A mastectomy was performed together 

with the removal of the masses on the left 
thoracic region, 4th mammary gland and right 
thoracic region.  

For post-operative care it was prescribed 
Synulox 250 mg, ¼ of pill, twice per day, for 7 
days and Cimalgex (cox-2 inhibitor NSAID), 
1/3 of pill, once per day, for 3 days. 

 

Biopsy analysis resulting in mastocytoma 
on the thoracic area (page 1 and 2). 

 

 
 

 
 

3. Results and discussion 
 

3.1. Results 
 

Over the course of this study, six clinical 
cases of canine mastocytoma were 
examined, encompassing a variety of breeds, 
anatomical tumor locations, and disease 
outcomes.  

All diagnoses were established using 
fine-needle aspiration (FNA), a recognized 
diagnostic method for identifying neoplastic 
mast cells in canine skin lesions (21, 45). 
 The study involved six dogs, aged 8 to 

13 years, with an average age of 
approximately 10 years. 
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 The tumors were located on the thoracic 
region, mammary glands, limbs, 
pelvic area, and scapular region, 
reflecting the common distribution of 
mast cell tumors on the trunk and 
extremities (24). 

 Cytological findings in all cases indicated 
well-differentiated mast cell tumors, 
though full histopathological grading was 
only performed in select cases. 

 All patients underwent surgical removal 
of the mass (ess), and three of the six 
required reconstructive flap surgery, 
particularly for tumors located on the 
limbs or abdominal wall. 

 Two patients (Melina and Riritsi) 
experienced tumor recurrence or 
metastasis, confirmed through follow-up 
cytology and histopathology, 
underscoring the need for vigilant 
postoperative surveillance. 

 One patient (Brooke) experienced flap 
necrosis postoperatively, requiring 
debridement and re-suturing, while the 
rest recovered without major 
complications. 
Preoperative diagnostics such as blood 

work, ultrasonography, and biochemical 
analysis were used to assess surgical 
candidacy. No hematologic abnormalities 
were detected in any of the dogs, consistent 
with reports that blood parameters may 
appear normal in localized disease (24). 
 

3.2. Discussion 
 

The cases reviewed in this study 
demonstrate the variable clinical 
presentation and biological behavior of 
canine MCTs, a finding consistent with 
previous veterinary literature (24, 45).  

While mast cell tumors commonly appear 
in middle-aged to older dogs, breed 
susceptibility was less pronounced in this 
sample group compared to larger cohort 
studies (45). 

The use of fine-needle aspiration as a 
primary diagnostic tool proved invaluable in 

all cases. Despite its limitations in tumor 
grading, it remains the most effective non-
invasive first-line diagnostic for suspected 
mast cell tumors (21).  

However, histological examination and 
immunohistochemical profiling (e.g., Ki-67 
index, c-kit mutations) are essential for full 
prognostication, especially in intermediate-
grade tumors (24). 

Surgical management was successful in 
all cases of localized mastocytoma, with clear 
surgical margins being the key prognostic 
factor (10, 24). 

In more advanced cases, or where 
tumor margins were narrow or recurrence 
occurred, the application of adjuvant 
therapies (such as chemotherapy or 
radiation) should be considered to prolong 
disease-free intervals (24, 44, 45). 

In Melina’s case, evidence of lymphatic 
metastasis supports the need for regional 
lymph node sampling at diagnosis, 
regardless of clinical enlargement (24, 45).  

Similarly, Riritsi presented with a 
recurrent cutaneous tumor within months, 
demonstrating the importance of histologic 
grade and anatomical location as indicators 
of behavior, particularly in the inguinal and 
perineal regions, which are associated with 
more aggressive progression (24). 

The documented postoperative necrosis 
in Brooke’s case emphasizes the need for 
careful tissue management and tension 
control during reconstructive flap procedures, 
particularly with subdermal plexus flaps, 
where blood supply is more tenuous (8, 23). 

While chemotherapy and TKIs such as 
toceranib and masitinib were not used in 
these cases, they remain critical components 
of multimodal therapy for non-resectable, 
recurrent, or metastatic MCTs, especially 
those harboring c-kit mutations (24, 44, 45). 

In conclusion, the case outcomes 
reinforce the importance of a personalized 
treatment approach based on tumor grade, 
location, surgical margins, and systemic 
involvement.  
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A combination of cytological, 
histological, and molecular tools, paired 
with appropriate surgical technique, 
significantly influences prognosis and long-
term outcomes in canine mast cell tumors. 
 

4. Conclusions 
 
 Mast cell tumors (MCTs) in dogs continue 

to pose a significant clinical challenge due 
to their variable biological behavior, 
unpredictable progression, and complex 
treatment requirements.  

 Despite advances in diagnostic 
techniques, including cytology, 
histopathology, and molecular analysis, 
accurate prognostication remains difficult, 
especially in intermediate-grade tumors.  

 While surgical excision remains the 
primary treatment for localized MCTs, 
supplementary therapies such as 
radiation, chemotherapy, and targeted 
agents like tyrosine kinase inhibitors have 
broadened the therapeutic landscape.  

 Nonetheless, the effectiveness of multi-
agent systemic chemotherapy in dogs with 
metastatic mast cell disease remains 
limited, as response rates, remission 
durations, disease-free periods, and 
overall survival times are generally 
inadequate.  

 Most affected dogs survive only about 12 
to 18 months following treatment. These 
outcomes underscore the need for 
continued research into more effective 
treatment strategies and predictive 
biomarkers.  

 A deeper understanding of the molecular 
and pathological mechanisms underlying 
MCT development and progression will be 
crucial in improving the prognosis and 
quality of life for canine patients afflicted 
with this complex malignancy. 

 

References 
 
1. Barrett LE, Skorupski, K., Brown, D.C., 

Pease, J.L., Kurzman, J.S.L., Romani, S.E., 

Gatineau, G.L., McMillan, L. Outcome 
following treatment of feline gastrointestinal 
mast cell tumours. Veterinary Comparative 
Oncology 2018; 16: 188. 

2. Blackwood L, Murphy, S., Buracco, P., De 
Vos, J.P., De Fornel-Thibaud, P., 
Hirschberger, J., Kessler, M., Pastor, J., 
Ponce, F., Savary-Bataille, K., Argyle, 
D.J.European consensus document on mast 
cell tumours in dogs and cats. Veterinary 
Comparative Oncology 2012. 

3. Camus MS, Priest, H.L., Koehler, J.W., 
Driskell, E.A., Rakich, P.M., Ilha, M.R., 
Krimer, P.M. Cytologic criteria for mast cell 
tumor grading in dogs with evaluation of 
clinical outcome. Veterinary Pathology 2016; 
53: 1117–1123. 

4. Carlsten KS, London, C.A., Haney, S., 
Burnett, R.C., Avery, A.C., Thamm, D.H. 
Multicenter prospective trial of 
hypofractionated radiation treatment, 
toceranib, and prednisone for measurable 
canine mast cell tumors. Journal of 
Veterinary Internal Medicine 2012; 26: 135. 

5. Cowell, Rick L., Tyler, R.D., Meinkoth, J.H., 
DeNicola, D.B. Diagnostic Cytology and 
Hematology of the Dog and Cat. 5th ed. St 
Louis: Elsevier, 2019, 25–26, 65–67. 

6. Evans BJ, Biller, D.S., Freeman, L.M., Lillich, 
J.D., Charles, J.A., Hosgood, G.A. Treatment 
outcomes and prognostic factors of feline 
splenic mast cell tumors: a multi-institutional 
retrospective study of 64 cases. Veterinary 
Comparative Oncology 2018; 16: 20. 

7. Ferioli RB, Silva, L.L., Hafeman, D.G., 
Hallowell, G.D., Pires, L.M., Kendall, K.A., 
Schwartzhoff, R.A., Parachini-Winter, C. IGF-
1 and SCF protein expression in cutaneous 
mast cell tumors in dogs and relation to 
prognostic factors and mammalian target of 
rapamycin (m-TOR). Pesquisa Veterinária 
Brasileira 2013. 

8. Field EJ, Kelly G, Pleuvry D, Doherty, T.L., 
Benson, L.C. Indications, outcome and 
complications with axial pattern skin flaps in 
dogs and cats: 73 cases. Journal of Small 
Animal Practice 2015; 56: 698–706. 

9. Fonseca-Alves, Carlos Eduardo, 
Kobayashi, P.E., Rivera Calderón, L.G., 
Felisbino, S.L., De Nardi, A.B. “Ki67/KIT 
Double Immunohistochemical Staining in 
Cutaneous Mast Cell Tumors from Boxer 



Loukia R.E. Fanouriadi et al.                                                                                                               Medicamentul Veterinar / Veterinary Drug 
 

                                                                                                                                                                                     Vol. 19(2) December 2025 
 

61 
 

Dogs.” Research in Veterinary Science 103 
(2015): 122–126. 

10. Fossum Theresa Welch, ed. Small Animal 
Surgery. 5th ed. St Louis: Elsevier, 2019, 
212-214, 217-221. 

11. Henry C, Herrera C. Mast cell tumors in cats: 
clinical update and possible new treatment 
avenues. Journal of Feline Medicine and 
Surgery 2013; 15: 41. 

12. Hergt F, von Bomhard W, Kent MS, 
Hirschberger J. Use of a 2-tier histologic 
grading system for canine cutaneous mast 
cell tumors on cytology specimens. 
Veterinary Clinical Pathology 2016; 45(3): 
477–483. 

13. Holtermann N, Kessler, M., Gruber, A.D., 
Hirschberger, J. The tyrosine kinase inhibitor 
toceranib in feline injection-site sarcoma: 
efficacy and side effects. Veterinary 
Comparative Oncology 2017; 15: 632. 

14. Hume C, Olmstead, L., Gal, A., Berlato, D., 
Taylor, A., Argyle, D.J. Outcomes of dogs 
with grade 3 mast cell tumors: 43 cases 
(1997–2007). Journal of the American Animal 
Hospital Association 2011. 

15. Kiupel M, Webster JD, Bailey KL, Best, S., 
DeLay, J., Detrisac, C.J., Fitzgerald, S.D., 
Gamble, D., Ginn, P.E., Goldschmidt, M.H., 
Hendrick, M.J., Howerth, E.W., Janovitz, E., 
Lenz, S.D., Madewell, B.R., Misdorp, W., 
Moroff, S., Mullaney, T.P., Neyens, I., 
O'Toole, D., Ramos-Vara, J., Scase, T., 
Shoieb, A., Smedley, R.C., Smith, K., Snyder, 
P., Southorn, E., Stedman, N.L., Steficek, 
B.A., Stromberg, P.C., Valli, V.E.O., 
Weisbrode, S.E., Yager, J.A., Heller, J. 
Proposal of a 2-tier histologic grading system 
for canine cutaneous mast cell tumors to 
more accurately predict biological behavior. 
Veterinary Pathology 2011; 48: 147–155. 

16. Kraus KA, Skorupski, K.A., De Lorimier, 
L.P., Malarkey, D.E., Strother, K. Outcome 
and prognostic indicators in cats undergoing 
splenectomy for splenic mast cell tumors. 
Journal of the American Animal Hospital 
Association 2015; 51: 231. 

17. Ledur, Gabriela Reis, Patrícia de Fátima 
Tavares Pereira, Vera Lucia Marques, and 
Fabiana de Oliveira. “Presence of 
Gastrointestinal Paraneoplastic Syndrome at 
Diagnosis in Dogs With Cutaneous Mast Cell 
Tumors and Its Influence on Disease-Free 

Interval and Survival.” Topics in Companion 
Animal Medicine 56–57 (Sept.–Dec. 2023): 
100808. 

18. Lejeune, Annette, Paul R. S. French, and 
Chris J. Scase. Aggressive local therapy 
combined with systemic chemotherapy 
provides long-term control in grade II stage 2 
canine mast cell tumour: 21 cases (1999–
2012). Veterinary Comparative Oncology 
2015; 13: 267. 

19. Mathews, Karol, ed. Veterinary Emergency 
and Critical Care. 3rd ed. Ames, IA: Wiley-
Blackwell, 2012, 67. 

20. Melville, Karen, Annette J. Smith, Jessica M. 
Bruce, and Anja Kipar. Feline cutaneous 
mast cell tumours: a UK-based study 
comparing signalment and histological 
features with long-term outcomes. Journal of 
Feline Medicine and Surgery 2015; 17: 486. 

21. Miller, William H., Craig E. Griffin, Karen L. 
Campbell. Muller and Kirk’s Small Animal 
Dermatology. 7th ed. St Louis: Saunders 
Elsevier, 2013, 806–809. 

22. Mochizuki, Hiroyuki, Yuko Kitagawa, Yuko 
Fujita, and Atsushi Ohtsuka. Association of 
breed and histopathological grade in canine 
mast cell tumours. Veterinary Comparative 
Oncology 2017; 15: 829. 

23. Montinaro V, Massari F, Vezzoni L, 
Milanesi D. Lateral caudal axial pattern flap 
in 13 dogs. Veterinary Surgery 2015; 44: 
642–647. 

24. Nelson, Richard W, C. Guillermo Couto. 
Small Animal Internal Medicine. 6th ed. St 
Louis: Elsevier, 2020, 1328–1333, 1337–
1339. 

25. Phelps, HA, Barbara A. Stedman, William 
T. N. C. T. Green, and C. Guillermo Couto. 
Radical excision with five-centimeter margins 
for treatment of feline injection-site sarcomas: 
91 cases (1998–2002). Journal of the 
American Veterinary Medical Association 
2011; 239: 97. 

26. Pizonni, Stephanie, Andrea Roccabianca, 
Nicola Della Santa, and Saverio Paltrinieri. 
Features and prognostic impact of distant 
metastases in 45 dogs with de novo stage IV 
cutaneous mast cell tumours: a prospective 
study. Veterinary Comparative Oncology 
2018. 

27. Ressel L, Finotello R. Cytological grading of 
canine cutaneous mast cell tumours: is 



Loukia R.E. Fanouriadi et al.                                                                                                               Medicamentul Veterinar / Veterinary Drug 
 

                                                                                                                                                                                     Vol. 19(2) December 2025 
 

62 
 

haematoxylin and eosin staining better than 
May-Grünwald-Giemsa? Veterinary 
Comparative Oncology 2017; 15(3): 667–
668. 

28. Sabattini S, Bettini G. Prognostic value of 
histologic and immunohistochemical features 
in feline cutaneous mast cell tumors. 
Veterinary Pathology 2010; 47(4): 643–653. 

29. Scarpa F, Sabattini S, Bettini G. Cytological 
grading of canine cutaneous mast cell 
tumours. Veterinary Comparative Oncology 
2016; 14(3): 245–251. 

30. Scherk MA, Maureen A., Jane E. Sykes, 
Joanne L. Hurley, Elizabeth M. Ward, and 
Stephen J. Withrow. AAFP feline vaccination 
advisory panel report. Journal of Feline 
Medicine and Surgery 2013; 15(7–8): 2013. 

31. Shrivastav, Archana, Ruthanne Chun, Lori 
A. Borchardt, and Karen R. Russell.  
Comparative vaccine-specific and other 
injectable-specific risks of injection-site 
sarcomas in cats. Journal of the American 
Veterinary Medical Association 2012; 241: 
595. 

32. Sledge, David G., Phillip W. Kass, Theresa 
E. Holliday, and Luke A. Wittenburg. 
Canine cutaneous mast cell tumors: a 
combined clinical and pathologic approach to 
diagnosis, prognosis, and treatment 
selection. Veterinary Journal 2016; 215: 43. 

33. Stefanello, Daniela, Erika M. Burgess, 
Rebecca L. McNiel, and Kaitlyn R. 
Motsinger-Reif. Comparison of 2- and 3-
category histologic grading systems for 
predicting the presence of metastasis at the 
time of initial evaluation in dogs with 
cutaneous mast cell tumors: 386 cases 
(2009–2014). Journal of the American 
Veterinary Medical Association 2015; 246: 
765. 

34. Stone, Kevin D., Dean D. Prussin, and K. 
Frank F. Metcalfe. IgE, mast cells, 
basophils, and eosinophils. Journal of Allergy 
and Clinical Immunology 2010. 

35. Takeuchi, Yuki, Akihiko Kamishina, 
Kazunori Ohmori, and Masayuki 
Hasegawa. Validation of the prognostic value 
of histopathological grading or c-kit mutation 
in canine cutaneous mast cell tumours: a 
retrospective cohort study. Veterinary 
Journal 2013. 

36. Thompson, Jennifer J., Sally A. Lester, 
Susan L. Kirkpatrick, and Melissa J. 
Forman. Canine subcutaneous mast cell 
tumor: characterization and prognostic 
indices. Veterinary Pathology 2011; 48: 156. 

37. Vozdova, Martina, Lucie Dvorakova, Petra 
Ondrasikova, and Alena Cerna. Prevalence 
and prognostic value of c-kit and TP53 
mutations in canine mast cell tumours. 
Veterinary Journal 2019. 

38. Warland, Jack, Robert J. Owen, Ruth 
O’Neill, and Deborah A. Brown. Breed 
predispositions in canine mast cell tumour: a 
single-centre experience in the United 
Kingdom. Veterinary Journal 2013. 

39. Weishaar, Kristen M., Jo Ann T. Smith, 
Megan N. Riley, Amanda L. House, and 
Tracy L. Bauer. “Correlation of Nodal Mast 
Cells with Clinical Outcome in Dogs with Mast 
Cell Tumour and a Proposed Classification 
System for the Evaluation of Node 
Metastasis.” Journal of Comparative 
Pathology 151, no. 4 (2014): 329–338. 

40. Wilcock, Brian, Chris M. Priestnall, Megan 
M. Mantis, and Peter D. Constable. Feline 
postvaccinal sarcomas: 20 years later. 
Canadian Veterinary Journal 2012; 53: 430. 

41. Yale, Andrew D., Samantha J. M. Short, 
Kathryn A. Leisner, and Katherine A. 
Skorupski. “High-Grade Cutaneous Mast 
Cell Tumour with Widespread Intrathoracic 
Metastasis and Neoplastic Pericardial 
Effusion in a Dog.” Journal of Comparative 
Pathology 180 (2021): 29–34. 

42. Am J Vet Res 72: 1631–1638, 2011. 
43. Am J Vet Res 71:1354–1361, 2010. 
44. London CA. Kinase dysfunction and kinase 

inhibitors. Vet Dermatol. 201324:181. 
45. Royal Canin Veterinary Focus. 21(3): 2021, 

37–39. 

 


