
Ultrasound-Guided Cytology of Spleen and Liver : A Prognost ic Tool
in Canine Cutaneous Mast Cel l Tumor

D. Stefanello, P. Valenti, S. Faverzani, V. Bronzo, V. Fiorbianco, N. Pinto da Cunha, S. Romussi,
M. Cantatore, and M. Caniatti

Background: In the clinical staging of cutaneous mast cell tumors (cMCT), the diagnosis of metastasis is controversial based

on cytological examination of lymph nodes, spleen, liver, bone marrow, and blood.

Objectives: To define the prognostic role of ultrasound-guided cytology of spleen and liver in cMCT. The results of cyto-

logical evaluation were compared in relation with survival time.

Animals: Fifty-two client-owned dogs with a diagnosis of cMCT.

Methods: Selection of cases was based on cytological evaluation of liver and spleen to detect infiltration at distant sites.

The Kaplan Meier method was used to compare survival in dogs with and without infiltration of spleen and liver (log-rank test

P o .05).

Results: Ten dogs with cMCT had mast cell infiltration of spleen, liver, or both and 4 of these dogs had involvement of the

regional lymph nodes. The majority of dogs had 2 or more ultrasonographically abnormal findings simultaneously in spleen and

liver. Nine dogs had grade II cMCT, and 1 had grade III cMCT. Dogs with positive evidence of mast cell infiltration to spleen,

liver, or both had shorter survival times (34 versus 733 days) compared with dogs negative for mast cell infiltration at distant

sites.

Conclusion and Clinical Importance: Dogs with evidence of mast cell infiltration at distant sites have a shorter survival times

than dogs without evidence of infiltration at distant sites. This study suggests that cytology of spleen and liver is indicated either

for ultrasonographically normal or for ultrasonographically abnormal spleen and liver in dogs with cMCT.
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M
ast cell tumors (MCT) are the most common
cutaneous tumors in dogs.1–4 The behavior of

MCT is variable, ranging from benign to highly malig-
nant.2 In the clinical staging of cutaneous MCT (cMCT),
the diagnosis of local recurrence and regional or distant
metastasis is achieved by cytological or histopathological
evaluation.2,5 According to WHO guidelines,6 the pres-
ence of mast cells in typical metastatic sites should be
investigated, although the usefulness of the cytological
evaluation of lymph nodes, spleen, liver, and bone mar-
row still is discussed.2,7–10 Because the issue of what
constitutes metastasis is controversial on the basis of cy-
tological examination,9 the aim of this work was to define
the prognostic role of ultrasound-guided cytology of
spleen and liver in canine cMCT by evaluating cytolog-
ical samples of spleen and liver with qualitative and
quantitative criteria. The positive and negative evidence
of mast cell infiltration in spleen and liver then were cor-
related with survival time.

Materials and Methods

Medical records of dogs with a diagnosis of cMCT referred to

our veterinary clinic between February 2001 and October 2006 were

retrospectively reviewed. To be enrolled in the study, dogs had to

undergo cytological evaluation of spleen and liver. All dogs with

nonneoplastic conditions that could account for the presence of

mastocytemia were excluded.11,12 Previous corticosteroid treatment,

chemotherapy, or both were not allowed.

Abstracted information from the medical records included sig-

nalment, site of the tumor, presence of single or multiple masses,

lymph nodes status, presence of local or systemic signs, surgical

treatment, histologic grade,13 status of surgical margins, local re-

currence, postoperative adjuvant treatment such as chemotherapy

or radiation therapy, cause of death, and overall survival time.

During diagnostic evaluation, the ultrasonographic appearance

of abdominal organs was reported and classified by a single ultra-

sonographist FS as (A) subjective increase in size, (B) modified

echogenity, (C) focal lesions, (D) heterogeneous parenchyma, or

(E) normal. Ultrasonographic equipmenta included convex array

3.5–5MHz, microconvex 5–7.5MHz, and linear 7.5–10MHz

arrays.

A percutaneous ultrasound-guided cytology was performed in-

dependently of ultrasonographic appearance of the liver or spleen.

One sample per site was obtained by fine needle biopsy of the

liver and spleen. In the case of a focal lesion, multiple samples were

collected (parenchyma and focal lesion). A mean number of 5 slides

per sample (range, 3–7) was collected from the parenchyma or focal

lesions. The cytological samples were collected with a 21-G 30mm

needle, air-dried, and stained with May-Grünwald Giemsa, and

interpreted by an experienced pathologist (CM).

Liver and spleen cytology samples were considered for positive

evidence of mast cell infiltration at distant sites when:

(a) the sample contained clustering of well-differentiated
mast cells;

(b) the sample contained a large number of well-differenti-
ated mast cells;

(c) the sample contained mast cells with atypical morphol-
ogy (pleomorphic and poorly granulated).

From the Dipartimenti di Scienze Cliniche Veterinarie (Stefanello,
Valenti, Faverzani, Fiorbianco, Cantatore, Romussi) and Patologia
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Cytology was considered negative for evidence of neoplastic mast

cell infiltration at distant sites when:

(a) the sample did not contain any mast cells;

(b) the sample contained rare, scattered, individualized well-

granulated mast cells;

(c) the sample contained well-differentiated mast cells, mostly

associated with connective tissue elements.14,15

Based on cytological results, the cases were included into 2 differ-

ent groups: group 1 included dogs with positive evidence of mast cell

infiltration of spleen, liver or both; group 2 included dogs without

positive evidence of mast cell infiltration of spleen and liver at the

same time.

As part of the routine evaluation, the following examinations

were also performed: thoracic radiography (3 views), cytology of

palpable lymph nodes (intracavitary only, if enlarged), CBC with

peripheral blood smear evaluation, and routine serum biochemistry.

Each patient was clinically staged following the WHO staging

system.6

Follow-up information was obtained during reevaluation of dogs

at our veterinary clinic from the time of clinical staging every month

for 3 months, then every 3 months for the 1st year and every 6

months for the 2nd year. After the 1st 2 years, follow-up consisted

of telephone interviews with referring veterinarians or owners.

Reevaluations were carried out more frequently if needed.

Survival time was defined as the interval between diagnosis of

mast cell infiltration at distant sites to death (either spontaneous or

because of euthanasia). Cause of death was classified as either re-

lated or unrelated to the tumor. In this study, systemic signs were

only considered tumor-related as described previously16 and only if

observed after clinical evaluation at our clinic. Dogs that were lost

to follow-up, those that died for unrelated causes or those that were

still alive at the time of writing without evidence of recurrence or

infiltration at distant sites were censored. Minimum follow-up for

censored data was 365 days. Survival times and 95% confidence in-

tervals (CI) were estimated by the Kaplan-Meier product limit

method. All data, specifically censored and noncensored dead dogs,

were included in the survival estimation. Log-rank test was used to

compare the following survival curves:

(a) functions of dogs with infiltration versus no-infiltration of

spleen and liver;

(b) functions of dogs with ultrasonographically normal findings

versus ultrasonographically abnormal findings of the spleen,

liver or both;

(c) functions of dogs without infiltration at distant sites stratified

by ultrasonographic findings and cytological categories.

A commercial statistical software packageb was used and value of

Po .05 was considered significant.

Results

Medical records of client-owned dogs with a diagnosis
of cMCT were retrospectively evaluated and 52 of 90
cases fulfilled the criteria for inclusion in this study.
Based on the results of cytological evaluation, 10 of 52
dogs (19.2%; 95% CI, 0.10–0.12) were included in group
1 (atypical findings). Positive evidence of mast cell infil-
tration was detected in the spleen in 4 dogs, in both
spleen and liver in 6 dogs, and none of the dogs had liver
infiltration only. Forty-two of 52 (80.8%) dogs were
included in group 2 (typical findings) (Table 1).

Group 1

Median age was 11 years (range, 8–13 years). Five dogs
were male (2 neutered) and 5 were female (2 spayed).
Boxers appeared to be overrepresented (4 cases).

With regard to anatomic site, 4 cMCTs were localized
on the limbs, 2 on the trunk, 2 on the neck, 2 on the head,
and 1 in the perineal area.

On admission, all dogs presented with a single cutane-
ous nodule, with the exception of 1 dog that presented
with multiple cMCTs (2 neck masses). In 8 cases, surgical
treatment before our diagnosis of mast cell infiltration at
distant sites was performed by veterinary practitioners.
Among these dogs, 6 had experienced local recurrence.
Regarding histologic grade, 8 were classified as grade II
and 1 as grade III. In 1 case, histological evaluation of
the tumor was not available. According to histopatho-
logical evaluation, 8 cases had neoplastic cells at the
surgical margins. The presence of a cMCT or its regional
spread caused local signs in 5 dogs, as demonstrated by
limb edema, lameness, cutaneous erythema, and prur-
itus. Systemic signs occurred in 6 of 10 dogs with
polyuria and polydipsia in 4 dogs, vomiting in 2 dogs,
lethargy in 1, and diarrhea in another. Three dogs had no
systemic signs. None of these 10 dogs underwent prior
staging procedures. Ultrasonography of the spleen and
liver disclosed a subjective increase in size of the spleen in
4 dogs and of the liver in 7 dogs (category A). Only 1 dog
had modified splenic echogenity, whereas 3 dogs had
modified hepatic echogenity (category B). Three dogs
each had focal lesions in the spleen and liver (category
C). Finally, 7 and 3 dogs had heterogeneous parenchyma
of the spleen and liver, respectively (category D). All
dogs had at least 1 abnormal ultrasonographic finding in
the spleen or liver, and the majority of them (70%) had 2
or more abnormal findings simultaneously. In all cases,

Table 1. Comparison of patient characteristics between
groups

No. of Case Dogs (%)

P Value

Group 1

(n 5 10)

Group 2

(n 5 42)

Age (years), median 11 8

Age (years), range 8–13 4–15

Sex—female 5 (50%) 17 (40%)

Sex—male 5 (50%) 25 (60%)

Grade I 0 15 (34%)

Grade II 8 (80%) 28 (64%)

Grade III 1 (10%) 1 (2%)

WHO stage I 0 40 (95%)

WHO stage III 0 2 (5%)

WHO stage IV 10 (100%) 0

Local recurrence 6 (60%) 1 (2.4%)

Lymph node involvement 4 (40%) 0

Ultrasonographically

abnormal spleen/liver

10 (100%) 21 (50%)

Ultrasonographically

normal spleen/liver

0 21 (50%)

Overall survival 34 (median) 733 (median) P 5 .0001
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ultrasound-guided cytology was performed in conscious
dogs and sedation was not necessary. None of the dogs
experienced complications after fine-needle biopsy.
During cytological evaluation, all cytology samples

showed some degree of hemodilution. Based on the nu-
cleated cells present, however, all cases were considered
satisfactory for cytologic evaluation. On the basis of cy-
tological evaluation, positive evidence of mast cell
infiltration of the spleen was detected in all dogs in group
1 (100%). In 2 dogs, cytology samples of the spleen con-
tained clustering well-differentiated mast cells, whereas
in 8 dogs a large number of well-differentiated mast cells
were observed (Fig 1). Positive evidence of mast cell in-
filtration of the liver was detected in 6 of 9 dogs (66%). In
2 dogs, cytology samples of the liver contained clustering
well-differentiated mast cells (Fig 2), whereas in 4 dogs a
large number of well-differentiated mast cells were noted.

In 1 case, hepatic ultrasonographic-guided cytology was
not performed. The regional lymph node cytological
evaluation showed positive evidence of mast cell infiltra-
tion in 4 of 10 cases. The cytological evaluation was
performed in 3 out of 9 dogs with palpable lymph nodes.
In 1 case of perineal cMCT, the lymph node was not
considered palpable and the regional lymph node en-
larged was the iliac lymph node.

CBC and blood smears were normal in 9 of 10 dogs.
Only 1 dog had an abnormal CBC with mild anemia. In
this dog, the blood smear was positive for mastocytemia.
Routine biochemical analysis and thoracic radiography
were not unremarkable. Based onWHO staging, all dogs
in this group were WHO stage IV, substage A in 4 cases
and substage B in 6 cases.

Because of the presence of infiltration at distant sites,
systemic treatment was performed in all cases. Chemo-
therapy was administered to all dogs. Eight dogs received
prednisonec (1mg/kg PO q24h), and 2 dogs lomustined

(90mg/m2 PO every 3 weeks).
During the follow-up performed at our clinic, all dogs

in group 1 had different and simultaneous signs such as
vomiting, diarrhea, anorexia, lethargy, polydipsia, and
polyuria, beginning from 1 to 15 days before death de-
spite medical treatment. Chemotherapy was effective in
the control of local signs related to the tumor. After
prednisone or lomustine treatment, complete remission
was observed for local signs but progressive systemic
signs occurred. All dogs included in this group died of
tumor-related causes. Six were euthanized at our clinic by
1 of the authors whereas 4 dogs died spontaneously at
home after euthanasia was refused by the owners. Me-
dian survival time was 34 days (95% CI, 22–106 days).

Group 2

Group 2 consisted of 42 dogs. Median age was 8 years
(range, 4–15 years). Twenty-five were male (1 neutered)
and 17 were female (6 intact). Thirty-four purebreeds
were represented with Boxer (n 5 15), English Setter (n 5

5), Labrador Retriever (n 5 3), Dachshund (n 5 2), and
1 each of Springer Spaniel, Cocker Spaniel, Pitt Bull, Bull
Terrier, Breton, Cane Corso, Rhodesian Ridgeback,
Newfoundland, Belgian Shepherd dog, and Great Dane.
Eight mixed breeds were represented. Boxer and mixed
breeds seemed overrepresented in the sample population.

On admission, 44 tumors were evaluated because 2
dogs had multiple cMCT (2 masses). Tumors were local-
ized to the trunk (n 5 23), limbs (n 5 9), head (n 5 4),
neck (n 5 4), and perineal area (n 5 4). In 1 dog, the
cMCT was locally recurrent after surgery performed by
the local veterinarian. None of the dogs presented with
local or systemic signs and no medical treatment had
been administered before cytological evaluation of spleen
and liver.

Ultrasonography did not reveal abnormalities in 21 of
42 dogs (50%) (Table 1). Twelve dogs had subjective in-
creases in the size of the spleen and 5 in the size of the
liver (category A), 3 had modified echogenity of the
spleen and 2 had modified echogenity of the liver (cate-
gory B), 3 had focal splenic lesions and 1 had focal

Fig 1. Spleen, dog, fine needle aspiration (May-Grünwald-Giemsa

stain; bar 5 30 m): a few, large, atypical, poorly granulated mast

cells are present. Sample from group 1 (dogs with positive evidence

of mast cell infiltration), cytological category C.

Fig 2. Liver, dog, fine needle aspiration (May-Grünwald-Giemsa

stain; bar 5 15m): large numbers of well-granulated mast cells are

present along with a cluster of hepatocytes. There is also blood con-

tamination and, in the background, ultrasound gel granules. Sample

from group 1 (dogs with positive evidence of mast cell infiltration),

cytological category B.
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hepatic lesions (category C), 10 dogs had heterogeneous
splenic parenchyma and 3 heterogeneous hepatic
parenchyma (category D). Nine dogs had only 1 ultra-
sonographic abnormality (21%) and 12 dogs (29%) had
at least 2 abnormalities simultaneously.
Cytological evaluation of spleen and liver always was

interpreted as negative for evidence of neoplastic mast
cell infiltration. In 18 dogs (42.9%), mast cells were
found in spleen and liver cytological samples and were
interpreted as negative for evidence of neoplastic mast
cell infiltration. In 16 dogs, cytology samples contained
rare, scattered, individualized well-granulated mast cells.
In 2 dogs, cytology samples contained well-differentiated
mast cells, mostly associated with of connective tissue el-
ements (Fig 3). Regional lymph node cytology sample
was not obtained in this group of dogs, because none of
them had lymphadenomegaly.
Automated CBC evaluation of blood smears, routine bio-

chemical analysis, and thoracic radiography were normal.
Based on WHO staging, 40 dogs were classified as

WHO stage I, substage A, and 2 dogs were classified as
WHO stage III (multiple masses without lymph node in-
volvement), substage A.
All dogs had surgical excision of the cMCT performed

after ultrasound-guided cytology of spleen and liver. Fif-
teen of the 44 (34%) cMCT were diagnosed as grade I, 28
(64%) as grade II, and 1 (2%) as grade III. Surgical mar-
gins were infiltrated in 13 of 44 (30%) cMCT, and the
remaining 31 (70%) were considered clean based on
histopathologic evaluation, by 1 of the authors (CM).
The tumors with infiltrated margins were surgically re-
excised in 8 cases, prednisone was administered orally to
4 dogs and in 1 case the dog underwent radiation ther-
apy. At the time of writing, all cases with infiltrated
margins (median follow-up, 665 days; 95% CI, 465–865
days) had not presented for local recurrence.
Overall median survival time was not reached in group 2,

because o50% of dogs died at the end of the study

period. At the end of the study period, 32 of 42 (76%)
dogs were alive and clinically normal (with 1530 days be-
ing the longest survival time available) with a median
follow-up of 733 days (95% CI, 668–892 days).

The remaining 10 dogs (24%) died of unrelated causes.
Two died because of meningioma and 1 each of multicen-
tric lymphoma, inflammatory mammary gland carci-
noma, appendicular osteosarcoma, insulinoma, splenic
hemangiosarcoma, diabetes mellitus, renal failure, and
road accident. Dogs with positive evidence of mast cell
infiltration in spleen, liver, or both included in group 1
had shorter survival time (34 versus 733 days) with re-
spect to dogs without positive evidence of mast cell
infiltration at distant sites included in group 2.

To better compare the 2 groups, survival time was cal-
culated in group 2 excluding grade I cMCT. Median
survival time was 733 days (95% CI, 668–892 days).
When grade IMCTs were excluded, median survival time
did not change and was 733 days (95% CI, 544–921
days). A log-rank test was used to compare the survival
functions stratified by infiltration at distant sites and no
infiltration at distant sites and significant differences
across strata were found with and without grade 1 in
group 2. The statistically significant differences of sur-
vival time in dogs with and without positive evidence of
mast cell infiltration at distant sites were not influenced
by the presence or absence of grade I in group 2 (P 5

.0001; Figs 4 and 5). The median survival time of dogs
with ultrasonographically normal findings was 870 days
(95% CI, 466–1,238 days). The median survival time of
dogs with ultrasonographically abnormal findings was
560 days (95% CI, 160–960 days). Significant differences
across strata were not found between these 2 categories
(P 5.077; Fig 6). Furthermore, we compared median
survival time of dogs with abnormal or normal ultra-
sound findings and cytology with or without evidence of
mast cells but classified as negative. The median survival
time of dogs with abnormal ultrasonographic findings
and with or without mast cells in cytological samples was
600 days (95% CI, 366–834 days) and 930 days (95% CI,
518–1,342 days), respectively. The survival time of dogs

Fig 3. Spleen, dog, fine needle aspiration (May-Grünwald-Giemsa

stain; bar 5 30 m): large, well-granulated mast cells (arrows) are as-

sociated to a large fragment of connective tissue. Scattered

lymphocytes, immature lymphoid cells, and plasma cells are also

present (lymphoid hyperplasia). Sample from group 2 (dogs without

positive evidence of mast cell tumor infiltration), cytological cate-

gory C.

Fig 4. Kaplan-Meier survival curves showing the survival time for

dogs with positive evidence of mast cell infiltration (10) and without

positive evidence of mast cell infiltration (42) of spleen and liver.

Vertical lines represent cases censored if alive or dead of another

causes.
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with normal ultrasonographic findings with and without
mast cells in cytological samples enrolled in group 2 was
730 days (95% CI, 0–1,480 days) and 870 days (95% CI,
480–1,260 days), respectively. Significant differences
across strata were not found among all of these catego-
ries (P 5 .343). The overall rate of mast cell infiltration at
distant sites was 19.2% (10 of 52 dogs).

Discussion

Common target organs for metastasis in cMCT are
lymph nodes, spleen, liver, and bone marrow.9,16 The
presence of distant metastasis in dogs with cMCT is
associated with a poor prognosis,17 but diagnosis of me-
tastasis is controversial on the basis of cytological
examination.9 In this study, we applied a cytological
method and found a correlation between cytological re-
sults and survival time. In this study, dogs with cMCT
with positive cytological evidence of mast cell infiltration
in spleen and liver had a statistically significant shorter

survival time compared with dogs without positive evi-
dence of mast cell infiltration at distant sites.

The diagnosis of metastasis, following WHO guide-
lines, consists of the presence or absence of mast cells in
sites of metastasis.6 Many authors suggest that the pres-
ence of mast cells in regional lymph nodes, liver, spleen,
or bone marrow is not definitively diagnostic for distant
metastasis because mast cells can be present at these sites
in dogs with nonneoplastic, reactive conditions.8,9,18

The presence of mast cells in large numbers or the
presence of undifferentiated mast cells has been consid-
ered suggestive of metastatic disease.19–22 Cytologically,
it is important to distinguish between reactive and meta-
static populations of mast cells in the liver and spleen.
Recently, Marconato and colleagues proposed the use of
immunocytochemistry for c-Kit reactivity in cytological
samples to identify neoplastic mast cells in target organs.

Because of the retrospective nature of this study, the
cytological differentiation between typical and atypical
findings was based on cellular morphology and mast cell
numbers alone.

The categories used to define infiltration at distant sites
applied in this sample population were previously reported
in different studies either for clustering mast cells10,19,22,23

or for atypical mast cells.7,10,20,22 The category ‘‘large num-
ber’’ used in this study has been previously reported as
well. The appropriate cut off number of well-differentiated
mast cell in target organs remains to be determined be-
cause quantitative evaluation of mast cells in spleen, liver,
and in other target organs depends on the subjective inter-
pretation of cytological samples.8

Regarding negative categories, well-granulated mast
cells mainly associated with elements of connective tissue
should not be considered as evidence of neoplastic infil-
tration because mast cells are increased in numbers in
many fibrotic diseases and may play a crucial role in de-
velopment of fibrosis.14,15,24 Similarly, the presence of
scattered mast cells has been described previously23,25

and also in our study it was not considered evidence of
neoplastic involvement.

Lack of histopathological evaluation of spleen and
liver limits the definitive confirmation of distant meta-
static disease in this study. Consequently, the term
‘‘infiltration’’ was used. In this study, ultrasound-guided
cytology of the spleen and liver was performed in all dogs
affected by cMCT regardless of ultrasonographic ap-
pearance. To the authors’ knowledge, no reports describe
ultrasonographic patterns in cases of distant metastatic
disease in cMCT. An earlier study describing the ultra-
sonographic appearance of the liver and spleen
associated with mast cell abdominal disease did not find
any correlation between mast cell disease and specific ab-
dominal patterns. In this paper, no statistical differences
in survival time were found between dogs with normal
and those with abnormal ultrasound findings. Further-
more, survival time was not different comparing
ultrasound findings and negative cytological categories.
We agree with Sato and Solano26 because the ultrasono-
graphic abnormalities of spleen and liver in dogs with
and without metastatic distant disease are not specific. In
our study, spleen and liver were ultrasonographically

Fig 5. Kaplan-Meier survival curves showing the survival time for

dogs with positive evidence of mast cell infiltration (10) and without

positive evidence of mast cell infiltration (27) of spleen and liver ex-

cluding cutaneous mast cell tumor grade I (15). Vertical lines

represent cases censored if alive or dead of another cause

Fig 6. Kaplan-Meier survival curves showing the survival time for

dogs with (31) and without (21) ultrasonographic abnormalities in-

dependent of cytological findings. Vertical lines represent cases

censored if alive or dead of another cause.
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normal in 50% of cases (21 of 42 dogs) in the group 2
only, whereas ultrasonographic abnormalities of the
spleen and liver were found in both groups. In a previ-
ous study,8 routine aspiration of ultrasonographically
normal liver and spleen during staging of canine cMCT
did not appear to have clinical relevance. Nevertheless in
our study, statistically significant differences in survival
time were not detected between dogs with ultrasono-
graphically normal or abnormal findings. This result
does not permit us to definitively abandon cytological
sampling in dogs with normal ultrasonographic findings
in spleen and liver even if in our study all dogs with mast
cell infiltration at distant sites showed ultrasonographic
abnormalities. We suggest consideration of cytological
sampling of typical metastatic sites even with normal ul-
trasonographic findings because it could represent a
possible tool to detect early metastatic involvement.
Dogs with cytological evidence of mast cell infiltration

at distant sites always had abnormal ultrasonographic
findings and dogs with normal ultrasonographic findings
always were negative for infiltration. The lack of statisti-
cally significant differences between dogs with normal
and abnormal ultrasonographic findings and between ul-
trasonographic findings and cytology could be explained
by small sample size in the subcategories and further
evaluation with a larger number of patients is warranted.
Ultrasound-guided cytology is a method that is con-

sidered safe, quick, and harmless.22,27–29 Our study
confirms this finding because none of the dogs required
sedation or general anesthesia and no complications were
seen. Conversely, in a previous study morbidity was as-
sociated with aspiration of spleen and liver.30 Moreover,
cytological evaluation of spleen and liver is considered a
useful method to evaluate for neoplastic disease,22,23,27,28

and has been proposed for the staging of MCTs.1

The rate of infiltration at distant sites in this study
(19%) was similar to previously reported rates for
cMCT.17,31 Metastasis in cMCT has been associated with
a poor prognosis17 and this behavior has been mainly re-
lated to grade.13,32,33 Grade I MCT has an excellent
prognosis, grade III has a poor prognosis and often me-
tastasizes. On the other hand, the clinical behavior and
survival rate in dogs with grade II cMCT is uncertain
with metastatic rate between 5 and 22%.2,5,9,33–35 The
prevalence of positive evidence of mast cell infiltration at
distant sites found in this retrospective study could have
been overestimated because the sample population inves-
tigated was selected based on specific inclusion criteria
(eg, minimum follow-up, cytology of spleen and liver).
Local recurrence has been associated with a poor prog-

nosis in cMCT.9,32,36,37 This study support this asso-
ciation, because 6 of 10 cases (60%) of cMCT with
infiltration at distant sites were locally recurrent. A pos-
sible explanation for these results is the lack of adjuvant
treatment despite incomplete surgical margins for dogs
enrolled in group 1, although in this condition postoper-
ative adjuvant treatment (eg, chemotherapy, radio-
therapy) generally is warranted.1

In group 2, all dogs with incomplete margins received
adjuvant therapy potentially decreasing, the probability
of local recurrence even if the influence of the status of

histologic margins in cMCT on local recurrence still is
unclear.9 cMCT with regional lymph node involvement
generally has a poor prognosis.38–41 In this study, re-
gional lymph node involvement was detected in group 1
only. The finding that lymph node involvement was
noted in dogs with positive evidence of mast cell infiltra-
tion at distant sites only suggests that identification of
mast cell infiltration in regional lymph nodes might in-
fluence the decision about the necessity to perform
additional staging tests. Nevertheless, to define the role
of ultrasound-guided cytology of spleen and liver in the
presence of local recurrence or regional lymph node
involvement was beyond the scope of the present study.

With regard to clinical signs specifically polyuria and
polydipsia, they cannot be clearly associated with systemic
mast cell disease. In group 1, 40% of dogs presented with
polyuria and polydipsia before corticosteroid treatment
and without serum abnormalities. However, O’Keefe et
al16 and Marconato et al10 reported polyuria and polydi-
psia in dogs with stage IV MCT and the explanation for
this clinical signs remain unclear.

With regard to the medical treatment administered to
dogs in group 1, we are unable to provide any informa-
tion about the efficacy of chemotherapy because of the
small number of treated animals. Chemotherapy, specifi-
cally lomustine, was administered to only 2 dogs.

The retrospective design of this study presents some lim-
itations such as small sample size, no defined quantitative
number of mast cells in target organs and lack of necropsy
information for patients in both groups. In this study, cy-
tological samples were obtained from dogs with normal
ultrasonographic findings. On the basis of our results, we
suggest that cytology of spleen and liver is always indicated
both for patients with ultrasonographically normal and
ultrasonographically abnormal spleen and liver.

Cytological evaluation based on quantitative and
qualitative criteria described in this series of cases can be
considered an early approach to assess infiltration at dis-
tant sites in cMCT and we consider the results achieved
in this study as a starting point for additional studies
evaluating metastasis in cMCT.

Future prospective studies should be oriented towardmul-
tiple approaches, such as traditional cytological evaluation
associated with immunocytochemistry, immunohistochem-
istry, and evaluation of c-Kit mutations.

Footnotes

a EsaOte Megas CVX, Esaote, Milan, Italy
bMedCalc Software ver. 10.0., Mariakerke, Belgium
cDeltacortene, Bruno-Farmaceutici, Rome, Italy
d Prava, Bristol-Myers Squibb, Baar, Switzerland
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