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car Mass

In a Dog

An 8-year-old spayed female
Boston terrier was presented
for examination of a mass
on the right ear.

History. The owner first noticed the mass 2
months ago; it had doubled in size since then.

Physical Examination. The doghad a1 cm x 1
cm mass on the dorsal aspect of the base of the
right ear. The mass was firm, dome-shaped,
alopecic, pink, and nonpainful on palpation. No
other cutaneous masses were noted; however, the
right superficial cervical lymph node was mildly

enlarged.

Diagnostics. Fine-needle aspirates of the ear
mass (Figure 1) and the right superficial cervical
(prescapular) lymph node (Figure 2) were col-
lected.

7 ASK YOURSELF...

@ What are your interpretations of the
u cells seen in the fine-needle aspi-
rates of the ear mass and lymph
node?
® What is the cytologic diagnosis?
® What additional tests are indicated?

CONTINUES
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MCT = mast cell tumor;
WHO = World Health ) .
Organization ® Grade 2 tumors: Moderately differentiated,

DIAGNOSIS:

Poorly differentiated mast cell tumor
with metastasis to the prescapular
lymph node

Mast cell tumors (MCTs) are the most common
cutaneous tumors in dogs, accounting for 16% to
21% of all cutaneous tumors. The incidence is
increased in boxers, Boston terriers, Labrador
retrievers, beagles, and schnauzers.! Although a
diagnosis of MCT can usually be made cytologi-
cally, the biological behavior of these tumors
varies widely. The histologic grade (typically
determined from formalin-fixed, hematoxylin
and eosin—stained tissue sections) is the most
valuable prognostic indicator of survival, metas-

with a cautionary prognosis (reported
metastatic rates up to 22%)

® Grade 3 tumors: Poorly differentiated, with the
poorest prognosis (reported metastatic rate,

55% to 96%).2

Application of this histologic grading system
provides valuable prognostic information (espe-
cially for grade 1 and 3 tumors); however, the
prognosis for grade 2 tumors is uncertain. Research
is being conducted to identify prognostic indica-
tors that might enable consistent recognition and
subcategorization of less aggressive and more
aggressive grade 2 tumors (called grade 2a and
grade 2b, respectively, by some pathologists).

tasis, and disease-free interval. Consequently,
excisional biopsy with histopathologic examina-

tion is always indicated.

Tumor Grading. The most widely used histologic
grading system differentiates tumors into the fol-

lowing grade categories:

Cellular Proliferation. Assessments of cellular
proliferation indicators (eg, mitotic index, Ki-67,
proliferating cell nuclear antigen immunostain-
ing, and argyrophilic nucleolar organizing region
histochemical staining) help determine the
aggressive nature of the tumor. If cell proliferation
is high, the tumor is deemed more aggressive.3

® Grade 1 tumors: Well-differentiated, low-grade

tumors with a good prognosis (reported

metastatic rate < 10%)

7 DID YOU ANSWER ...
® Aspirates of the ear mass were primarily

B comprised of individual round or oval mast
cells and many erythrocytes (Figure 1). Mast
cells had moderate anisocytosis and moderate
anisokaryosis, and they varied from nongran-
ulated to poorly granulated. Mitotic figures
were common in the sample. Occasional
neutrophils and small lymphocytes were
also present.

Aspirates of the superficial cervical lymph
node included a similar population of neoplas-
tic mast cells, although there was a greater
degree of anisocytosis and anisokaryosis
(Figure 2). Along with the normal population
of lymphocytes, plasma cells were propor-
tionately increased, suggesting secondary
reactive lymphoid hyperplasia. Mild infiltration
of eosinophils (a common finding seen with
mast cell tumors) was also noted.

One study showed a strong correlation between
the mitotic index (number of mitotic figures seen

in 10 high-power [400x] fields) and tumor grade,

@ Cytologic diagnosis is a poorly differentiated mast

cell tumor with metastasis to the right superficial
cervical lymph node.

® Thorough clinical staging for disseminated masto-

cytosis is indicated and should include the following:

1) Complete blood count with thorough examination
of the blood smear and possibly buffy-coat
preparation to search for peripheral mastocytosis

2) Abdominal ultrasonography and, if warranted,
cytologic assessment of mesenteric lymph nodes,
spleen, and liver

3) Bone marrow aspiration with cytologic assessment
performed by a clinical pathologist; and

4) Thoracic radiography.’

In our opinion, the buffy-coat preparation is
unnecessary if other staging procedures, such
as abdominal ultrasonography with cytologic
assessment of spleen, liver, lymph nodes, and
bone marrow are performed.
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and this can be a valuable tool to help identify
grade 2 tumors that are more likely to metasta-
size. Tumors that have a mitotic index greater
than 5 were associated with an extremely short
median survival time compared with those with a
mitotic index less than 5.3

Evaluation for the presence of a mutation in the
c-kit protooncogene may also be helpful; c-4ir
juxtamembrane domain mutations are often asso-
ciated with tumors of a higher histologic grade

Neoplastic mast cells in
the ear mass aspirate.
Fourteen poorly granu-

(ie, aggressive grade 2 and 3 tumors).?

Tumor Staging. The Table shows the World Iate(i rgast cte"S'hz'Ise%-I "
Health Organi'zation (WHO) clinical staging ;nr‘:gv?ls)??us::gll II;rr(lphe:)c-
system for canine MCTs. MCTs generally cyte (blue arrow), and
metastasize to regional lymph nodes first and many erythrocytes are

then to the spleen, liver, mesenteric lymph nodes, present. Note the moder-
ate anisocytosis and

and bone marrow.! Consequently, after the initial  anisokaryosis of the mast

diagnosis of a cutaneous MCT, fine-needle aspi-  cells. A mitotic figure is ; : 2

: : : present in 1 mast cell . } '
ration of th.e regional lymph node that dr.alns the (arrowhead). Modified ; :
tumor site is always recommended, even if the Wright's stain; magnifica- [ ’ _ '
node is not obviously enlarged. The decision to tion, 1000x B .

conduct further clinical staging procedures
should be based on whether one or more of the

Lo ™,

Neoplastic mast cells in the superficial cervical
lymph node aspirate. Note the poorly granulated
tumor to be grade 2 or grade 3. mast cells that have marked anisocytosis and

® Surgical margins are incomplete, and more marked anisokaryosis. There are also small lympho-
cytes (black arrows), an eosinophil (blue arrow),

657 > ; and 2 plasma cells (red arrows), suggesting reac-

site is being considered.! tive lymphoid hyperplasia within the node. Numer-

ous erythrocytes are also present. Modified Wright's

stain; original magnification, 1000x

following criteria are met:
® Regional lymph node metastasis is evident.
@ Histopathologic assessment determines the

aggressive or costly treatment of the primary

If further staging is required, abdominal ultra-
sonography should be performed with cytologic

assessment of lymph nodes,

spleen, or liver if warranted.
Bone marrow involvement is
unlikely in the absence of dis-

} Table. WHO Clinical Staging System for Canine Mast Cell Tumors

ease in the regional lymph Stage* Description

nodes or abdominal organs.! 0  One tumor incompletely excised from the dermis, identified histologically,
Although metastases to the without regional lymph node involvement

lungs are rare, thoracic radiog- | One tumor confined to the dermis, without regional lymph node involvement

raphy is indicated as part of a I

” One tumor confined to the dermis, with regional lymph node involvement
thorough staging procedure.

Il Multiple dermal tumorsT or large, infiltrating tumors with or without
regional lymph node involvement

CONTINUES IV Any tumor with distant metastasis

* Substage a indicates that no clinical signs are present; substage b indicates that clinical signs are present.
* Multiple tumors have not been documented to have a poorer prognosis.
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Outcome. The cutaneous ear mass and enlarged
superficial cervical lymph node were excised and
submitted for histopathologic examination. The
ear mass was diagnosed as a grade 2 MCT, and
metastasis to the superficial cervical lymph node
was confirmed. Results of complete blood count
and serum biochemical analyses were unremark-
able; however, 3 mast cells were seen during a
buffy-coat examination.

Generalized splenomegaly was evident during
abdominal ultrasonography and a marked splenic
mast cell infiltrate was confirmed cytologically.
Finally, a bone marrow aspirate included a
marked infiltrate of neoplastic mast cells (Figure
3). Further diagnostic methods and treatment
options were not pursued because of the grave

Neoplastic mast cells in the bone marrow. Eleven .
poorly granulated mast cells that have marked prognosis.
anisocytosis, marked anisokaryosis, and occasional

small cytoplasmic vacuoles are present. Other

cells include numerous erythrocytes, 3 small lym-

phocytes (black arrows), a band neutrophil (red See Aids & Resources, back page, for

arrOW), a band eOSinOphi| (blue arrOW), and a references & Suggested read|ng
neutrophilic metamyelocyte (asterisk). Modified

Wright's stain; original magnification, 1000x

MCT = mast cell tumor; WHO = World Health Orgnization

Shortcomings of the Clinical Staging System

t is important to recognize the pitfalls Controversy also exists regarding dogs

associated with the WHO clinical with multiple cutaneous MCTs. The WHO

staging system, particularly with regard ~ Staging system places these animals at a
to the lack of a standardized definition of higher clinical stage (stage III.] than those
metastasis. For example, differentiation with solitary tumors, thereby implying a
between true nodal metastasis versus poorer prognosis. However, the presence
migration of nonneoplastic mast cells of multiple MCTS may not indicate a
through the node can be difficult, and worse prognosis than that of a dog with
histopathologic examination of an excised @ Solitary tumor of the same histologic
lymph node may be required. Similarly, grade.*=¢ |t is unclear whether. multiple
caution is advised when interpreting synchronous MCTs represent indepen-
positive buffy-coat smears because dent, spontaneous, neoplastic events; are
mastocytemia can be seen in association part of a systemic disease; or represent
with many systemic inflammatory metastatic disease.”
conditions.
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