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Canine mast cell tumors: When to worry about aggressive behavior

pre-surgically

Sangho Kim, Arata Matsuyama

M ast cell tumor (MCT) is the most common skin can-
cer in dogs and represents 16 to 21% of canine skin
tumors (1,2). Clinical presentation of canine cutaneous MCT
can vary from an asymptomatic, solitary dermal nodule to a rap-
idly growing, infiltrative mass (Figures 1, 2), and multiple skin
nodules may be present in 11 to 14% of cases (3,4). Superficial
tumors may be accompanied by cutaneous changes such as
erythema, ulcer, and/or edema. Regardless of the clinical appear-
ance, a diagnosis of MCT is readily achievable cytologically in
most cases, but the first step after diagnostic confirmation may
not always be surgical removal of the tumor(s). This is because
although 70 to 85% of canine cutaneous MCTs can be cured
by surgery alone, the remainder recur locally or metastasize
systemically, requiring multimodal therapy including surgery,
radiation therapy, and/or chemotherapy (5-8). Being aware
of prognostic indicators that help identify these aggressively
behaving mast cell tumors before surgical removal is important
in guiding staging tests, and in helping owners with the decision
to perform surgery.

Undoubtedly one of the most reliable methods to identify
those 15 to 30% aggressive MCT cases is histological grading.
Traditionally, cutaneous MCTs have been graded by the 3-tier
Patnaik system (Grades I, II, III), based on 5 different histo-
logical findings such as mitotic activity and cellular morphol-
ogy (9). However, variation in the clinical behavior of Patnaik
intermediate grade MCTs and inconsistency in tumor grading
among pathologists have led to development of the 2-tier Kiupel
system (Low and High Grade) (10). These 2 grading systems are
not mutually exclusive but rather complementary. Indeed, the
current recommendation in prognostication of canine MCT is
to use the combined grading scheme, histologically categorizing
a MCT into Grade I/Low, II/Low, II/High, or III/High (11).
Nearly 95% of Grade I/Low MCT can be successfully treated
by surgery alone, whereas a median survival time of 108 d and
1-year survival rate of 16% have been reported for dogs with
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Figure 1. A small, alopecic, dome-shaped cutaneous nodule
on the left thoracic limb in a 12-year-old Pomeranian. The nodule
had been present for 6 mo without progression before surgery.
Histopathology confirmed the diagnosis of a Grade I/Low mast
cell tumor.

Figure 2. A large, ulcerated, cutaneous mass on the right neck
in an 8-year-old shepherd cross dog. Acute swelling, discharge,
and pain had developed 2 wk before presentation. Metastatic
mast cell tumors were present in the superficial cervical lymph
nodes and spleen at the time of diagnosis. Only palliative
systemic chemotherapy was applied to this patient.
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Table 1. Prognostic factors for canine mast cell tumors that can be assessed before surgery.

Risk factors Favorable Unfavorable Clinical significance Reference(s)
Breed Pug, boxer, golden Shar Pei, Rottweiler, Associated with histological tumor grade (13-15)
retriever Shih Tzu, French bulldog,
pit bull
Number of skin tumors — — No known association with prognosis (3,16)
Progression Slow Fast Associated with survival (17)
Systemic symptoms Asymptomatic Clinically ill, tumor Indicative for systemic metastasis (3,18)
degranulated Associated with survival
Recurrence — Recurrent tumor Associated with survival (5,19)
Anatomic location — Perigenital, perioral/oral, Associated with histological tumor grade, (14,15,20,21)
mucocutaneous junction metastatic potential and/or survival
Micromorphological Subcutaneous — Associated with metastatic potential and (6,23)
location survival
Cytological grade Low grade High grade Associated with histological tumor grade (24-26)

and/or survival

Figure 3. An ulcerated, rapidly growing mass within the nasal
planum in a 5-year-old golden retriever. Pre-surgical staging tests
confirmed the presence of a regional lymph node metastasis.
The dog was treated with a combination of nasal planectomy,
adjuvant radiation therapy, and systemic chemotherapy due to
the tumor location and presence of a metastatic lymph node.

Grade III/High MCT (6). Mortality rates of Grade II/Low and
II/High MCT are 17% and 56%, respectively, emphasizing the
importance of subcategorizing the Patnaik Grade II MCT (5).
Mitotic count (MC), which is a histologic grading criterion in
both systems, has additional independent prognostic significance
with a reported median survival time of 70 mo for dogs with
low MC (= 5/10 high power field) versus 2 mo for dogs with
high MC (> 5/10 high power field) following surgery (12).
Although histological prognostic clues are critical in predict-
ing a patient’s outcome, one may wonder if we can foresee the
prognosis of a dog with MCT before surgery provides histologi-
cal samples. For instance, what if a senior dog presents with a
cutaneous MCT and concurrent comorbidities that make gen-
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eral anesthesia or surgery challenging? Indeed, there are multiple
pre-surgical factors that reportedly correlate with tumor grade,
metastatic rate, or even survival of the affected dogs (Table 1).

The first of these factors is the breed of dog. Shar Pei is
historically well-recognized as a breed predisposed to develop-
ing aggressive MCT (1,13). Recent epidemiological studies
have also shown genetic predisposition to high grade MCT in
other breeds such as Rottweiler, Shih Tzu, French bulldog, and
pit bull (13-15). On the other hand, pug, boxer, and golden
retriever breeds were more likely to develop low to intermediate
grade MCT (13-15). The latter breeds are also well-recognized
for developing multiple MCTs, but the presence of multiple
tumors itself is not a poor prognostic indicator; the histologi-
cal grade of individual tumors is more important for progno-
sis (3,16).

Clinical history and physical examination findings of an
MCT are other important factors to evaluate. A localized, static
tumor present for months to sometimes years tends to be clini-
cally benign. In a study of 97 canine MCT cases, dogs with a
MCT present over 7 mo had significantly longer survival (mean:
58 wk) than dogs in which tumor was discovered within 7 mo
(mean: 19 to 22 wk) (17). Aggressive MCTs may present with
systemic visceral disease or degranulation, with affected dogs
showing lethargy, inappetence, vomiting, and/or suffering from
diarrhea/melena (3,18). Tumor degranulation may locally result
in ulcer, edema, or erythema of an MCT; these are also associ-
ated with poor prognosis (3,18). With or without degranula-
tion, larger tumors may not be completely resectable, resulting
in a higher risk of local recurrence if untreated with radiation
therapy; this is strongly associated with poor prognosis (5,19).

Although canine MCTs can arise in any superficial locations
on the body, cutaneous MCTs occurring in perigenital, peri/
oral, or mucocutaneous junction are generally metastatic and
histologically high grade (Figure 3) (13,15,20,21). Historically,
MCTs on the head were also thought to be clinically aggressive,
but this was likely because large surgical margins are difficult to
obtain for a head MCT and therefore tumor control fails locally.
Indeed, a study of 28 dogs with ear pinna MCT reported a
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favorable outcome overall, except for histologically high grade
or high MC MCT, likely because wide surgical margins can
be achievable with ear pinna amputation (22). In addition to
the anatomic location, micromorphological location of MCT
(skin versus subcutis) also affects the clinical behavior of MCTs.
Subcutaneous MCTs are especially benign with a 1-year survival
rate of 91 to 95% following surgery alone (6,23). Because of
this exception, both Patnaik and Kiupel grading systems do not
apply to subcutaneous MCTs, although historically subcutane-
ous MCTs were graded as Patnaik Grades II or I1L.

Lastly, cytology can also be useful in predicting tumor behav-
ior pre-surgically. Multiple studies have shown associations
between cytological grade with histological grade and patient
outcome (24-26). Cytology grading schemes use some of the
histological grading parameters such as cellular granularity,
nuclear morphology, and mitotic figures, to establish the tumor’s
biological behavior. The published evidence supports the use of
cytological grading in predicting histological grade of cutaneous
MCTs; however, fine-needle aspirates capture characteristics of
only a small proportion of cells in an entire tumor mass. A cyto-
logical grade, therefore, needs to be carefully interpreted, as both
false-positive and false-negative results can occur.

Although none of these factors can be definitive as a sole
prognostic factor and patient outcome needs to be assessed
comprehensively, these clinicopathological factors can be infor-
mative and ideally are considered at the pre-surgical evaluation.
For cases with one or more negative prognostic indicators, the
authors encourage pet owners to consider thorough diagnostics
such as the cytological assessment of draining lymph node(s),
assessment, and abdominal ultrasound before surgery to identify
regional and distant metastases.

Questions

Which of the following histological tumor grades carry the
highest metastatic potential in dogs with cutaneous mast cell
tumor?

1. Patnaik grade I/Kiupel grade Low

2. Patnaik grade II/Kiupel grade Low

3. Patnaik grade II/Kiupel grade High

4. Patnaik grade I1I/Kiupel grade High

Answer: 4.

Which of the following clinical features is associated with
shorter survival in dogs with mast cell tcumor?

1. Subcutaneous location

2. Recurrent tumor

3. Thoracic location

4. Three concurrent cutaneous tumors present

Answer: 2.
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