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ABSTRACT

The purpose of this study is to present a peritoneal leiomyosarcoma in a canine and its histopathological 
and immunohistochemical findings. The patient, a 5-year old female Chow-Chow, was brought to Los Llanos 
University veterinary clinic due to loss of appetite, prostration and poor corporal condition. Physical examination 
showed pale mucous membranes, increased abdominal silhouette with a serosanguineous fluid content. 
Palpation at the cranial epigastrium evidenced a painless mass of hard consistency, irregular surface and 
caudally displaceable. Serum biochemical abnormalities included increased plasma total protein, globulin and 
creatinine. Thus, an exploratory laparotomy was performed, identifying a mass in the mesentery attached to 
a portion of the small intestine. In its report it was stated the following macroscopic findings: a firm mass of 
18 cm long and 13 cm wide, with irregular surface, great vascularization. Tissue samples were fixed in 10% 
buffered formalin for histopathological and immunohistochemical analysis. Samples were processed by routine 
methods for microscopy and stained with hematoxylin-eosin (HE), Masson trichrome, anti-cytokeratin CK5, 
anti-smooth muscle actin, vimentin and KIT(CD117) antibodies. In conclusion, the tumor was classified by 
histopathology as of mesenchymal origin and internal diffuse cytoplasmic immunopositivity of neoplastic cells 
for smooth muscle actin, vimentin and was negative for KIT led to diagnose of leiomyosarcoma.

Keywords: Digestive system, dog, gastrointestinal, neoplasms, tumors (Sources: MeSH). 

RESUMEN

El propósito de este estudio es para presentar y documentar un leiomiosarcoma peritoneal en un canino 
y sus hallazgos histopatológicos e Inmunohistoquímica. El paciente, una hembra de 5 años de edad, de 
raza Chow-Chow, fue llevada a la Clínica Veterinaria de la Universidad de los Llanos, debido a pérdida de 
peso, postración y baja condición corporal. Al examen físico presentó mucosas pálidas, aumento de la 
silueta abdominal con contenido de fluido serosanguinolento. A la palpación se evidenció en el epigastrio 
craneal una masa no dolorosa, de consistencia dura, de superficie irregular y desplazable caudalmente. 
Anormalidades bioquímicas séricas incluyeron proteínas totales plasmáticas aumentadas, globulina y 
creatinina. Así, una laparotomía exploratoria fue realizada, identificando una masa en el mesenterio unida 
a la porción de intestino grueso. En el reporte se señalaron los siguientes hallazgos macroscópicos: una 
masa firme de 18 cm de longitud y 13 cm de ancho, con una superficie irregular, gran vascularización. 
Las muestras de tejido fueron fijadas en formalina buferada al 10% para análisis histopatológico e 
Inmunohistoquímica.  Las muestras fueron procesadas por los métodos de rutina para microscopia, y 
coloración con hematoxilina-eosina (HE), tricrómico de Masson, anticuerpos anti-citoqueratina CK5, anti-
actina de músculo liso, vimentina y KIT(CD117). En conclusión, el tumor fue clasificado por histopatología 
como de origen mesenquimal e inmunopositividad citoplasmática difusa interna de células neoplásicas 
para actina de músculo liso, vimentina y negatividad para KIT, condujo al diagnóstico de leiomiosarcoma.

Palabras clave: Gastrointestinal, perro, sistema digestivo, neoplasias, tumores (Fuentes: MeSH).
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INTRODUCTION

Leiomyosarcomas are malignant smooth muscle 
neoplasias of mesenchymal origin and therefore 
can occur in any organ or region where this tissue 
is present. Leiomyosarcomas in dogs that originate 
from the gastrointestinal tract wall account for 
10 to 30% of intestinal tumors, affecting mostly 
older dogs (1,2). It presents a higher tendency for 
males and is reported particularly in the stomach 
(2), although omentum and mesentery are also 
included (3). Macroscopically, tumors primarily 
involve the muscularis propria and frequently 
extend transmurally, sometimes in an exophytic 
fashion (2). When seccioned, consistency is firm 
and white-pinkish color, its surface is smooth or 
lobulated, it is well circumscribed and delimited 
from surrounding tissues. Metastases are found 
mainly on spleen, mesentery and liver when their 
primary site is stomach, while mesenteric lymph 
node metastasis is encountered when primary 
location is in the colon (2). 

Microscopically, they are highly cellular and 
infiltrative tumors, composed by arranged fascicles 
of spindle-shaped cells with fibrillar eosinophilic 
cytoplasm and multiple nuclei, with a prominent 
nucleolus (1). There are bundles of smooth muscle 
fibers in various directions that intersect at angles, 
where there are plenty of central elliptical nuclei, 
containing one or two nucleoli. Most of the neoplastic 
cells are elongated with round or long nucleus and 
atypia. It is also noticeable undistinguished cell 
borders with moderate amount of eosinophilic 
cytoplasm, which is supported by a variably dense 
collagenous matrix isolated by individual cells. This 
tumor contains areas multifocal necrosis, as well 
as many show irregular nuclear contours, vesicular 
chromatin and prominent nucleoli, with several 
mitotic figures (4). 

Histotechniques and immunohistochemistry. 
Tissue samples fixed in 10% buffered formalin were 
processed by routine methods for microscopy and 
cut into histological sections of 3-4 µm thickness. 
Following, slides containing the sections were 
stained with hematoxylin-eosin staining (H&E) and 
were selected for Masson trichrome staining (5) and 
immunohistochemistry studies for cytokeratin CK5, 
smooth muscle actin, vimentin and KIT (CD117).

Case presentation. A 5-year old female canine 
of the Chow Chow breed was brought to the 
veterinary clinic of the School of Veterinary 
Medicine, Los Llanos University, in Villavicencio, 
Meta Colombia, due to increased abdominal 
silhouette and decreased appetite three months 
before consultation. Clinical examination revealed 

the following abnormal findings: pale mucous 
membranes, prostration, abdominal liquid collection 
through palpation, which also noted the presence of 
a mass in the cranial epigastrium of about 15cm, 
hard consistency, painless, irregular surface and 
caudally displaceable. Halitosis and general dental 
calculus were also observed.

Differential diagnosis. Within the differential 
diagnoses were enlisted, gastrointestinal spindle cell 
tumors, leiomyoma, predominantly fibrous (spindle 
cell) malignant mesothelioma, fibrosarcoma, 
malignant peripheral nerve sheath tumor.

Clinical and laboratory analyses. A sample 
of peritoneal fluid was taken, and it consisted of 
turbid serosanguineous uncoagulated liquid, with 
the presence of leukocytes, erythrocytes (of those 
80% were crenated) and protein. It was classified 
as a non-purulent exudate. Blood tests showed 
increased plasma total protein, globulin and 
creatinine. Complete blood cell counts exhibited 
leukocytosis, normochromic and normocytic 
anemia, neutrophilia and thrombocytopenia.

A side to side abdominal radiography was 
performed, showing widespread radiopacity 
and evidencing the presence of fluid in the 
abdomen (Figure 1A). By means of abdominal 
ultrasonography anechoic areas were observed 
in the abdominal mass (Figure 1B), suggestive of 
fluid content within the tumor, but the exam could 
not determine in which structure the mass was 
located. This way, an exploratory laparotomy was 
held, which revealed the mass location, attached 
to the small intestine mesentery. The patient died 
during the attempt to remove the mass owing to 
severe hemorrhage.

Pathological findings. The canine was taken for 
necropsy. A tumor mass was removed and was 
firm with irregular surface. It measured about 18 
cm long by 13 cm wide (Figure 1C). Lymph nodes 
were edematous. It was noticed great tumor 
vascularization, which had a bloody uncoagulated 
content. When cut the mass appeared to have 
irregular consistency.

Microscopic findings were evaluated with 
hematoxylin/eosin (H&E) staining and observed 
the following characteristics: fusiform neoplastic 
cells with central hyperchromatic nucleus and 
nuclear pleomorfism, in desmoplastic areas, 
spindle-shaped cells with dark and increased nuclei 
and an infiltrative grown, with low mitotic index 
(Figure 2, A and B).
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Figure 1. (A) X-ray, laterolateral view of the right 
abdomen. Radiodensity reveals fluid in the 
abdominal cavity. (B) Abdominal ultrasound. 
Anechoic areas show the presence of fluid 
within the tumor. (C) Macroscopic view of the 
tumor mass during necropsy.

Figure 2. (A) Intestinal neoplasia, 40x H&E. (B) 
pleomorphic cells in desmoplastic areas 
(asterisk), mixed with elongated cells with 
large and dark nuclei (arrow head) and 
an infiltrative grown (arrow), 40x H&E. 
(C) Neoplasic cells grouped into bundles. 
Smooth muscle actin: immunohistochemistry 
staining of (A), 10x. (D) Vimentin: 
immunohistochemistry staining of (B), 10x.

Observations with H&E did not allow clear 
differentiation of tumor type. As such, a differential 
staining with Masson trichrome (MT) evidenced the 
tumor mesenchymal origin.

With the findings in the staining with H&E and 
MT it was determined the mesenchymal origin 
of the tumor, as the MT colors collagen fibers 
of blue, cytoplasmic structures, muscle fibers 
red and black or purple nuclei. Nonetheless, we 
decided to further investigate tumor origin, as 
MT color yielded around 50% blue staining and 
50% red staining. The next step was to perform 
immunohistochemistry, in order to reach a 
definitive diagnosis and accurately classify tissue 
origin. Thus, immunohistochemistry was held for 
cytokeratin (CK5), to observe mesothelium, since 
tumor location was near peritoneum, to discard 
anaplastic mesotelioma. 

As the samples were negative for CK5, further 
immunohistochemistries were performed, for actin, 
vimentin and KIT(CD117) antigen. This way, it 
was demonstrated that both proteins were highly 
expressed in the tumor, as observed in figure 2 C 
and D and was negative for KIT, as observed in 
figure 3. 

Figure 3. Immunohistochemical stain for KIT (CD117), 
(A) Intestinal neoplasia, neoplastic cells were 
negative for KIT (CD117) antigen. 4x.    (B) 
Intestinal neoplasia, highly cellular spindle cell 
neoplasm composed of fusiform cells arranged 
in streams and bundles, were negative for KIT, 
10x. (C) Immunohistochemistry staining of 
KIT (CD117) antigen, 20x and (D); 40x.

DISCUSSION

According to the clinical signs and paraclinical 
results, diagnostics pointed out for a paraneoplastic 
syndrome (PNS) associated with peritoneal 
l e iomyosarcoma.  The non-regenerat ive 
normochromic normocytic anemia is secondary to 
neoplastic disease (6). It is important to correlate 
this type of anemia to other factors such as various 
chronic conditions that arise during the PNS, 
lower iron recapture and bone marrow erythroid 
hypoplasia, which is probably due to the excessive 
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release of cytokines such as tumor necrosis factor 
alpha, IL-1, IL-6, IL-10, and interferon gamma, 
as a result of increased macrophages’ phagocytic 
activity or by the neoplastic process (6,7). These 
cytokines cause decreased levels of erythropoietin 
and interfere with the normal relationship 
between the concentrations of erythropoietin 
and hematocrit causing a defective or reduced 
erythropoiesis (7). They may also inhibit the 
proliferation of the erythroid line once iron can 
be sequestered by macrophages, which reduce 
serum iron and restricts the ability to develop red 
blood cells precursors and a moderate decrease 
in red cell half-life (6) with little bone marrow 
response to erythropoietin and, likewise, very 
little erythropoietin, as well as lower erythropoietin 
concentrations released (7).

The patient’s body condition of 2/5 which may be 
due to anorexia/ cachexia as part of PNS, when there 
is a clear loss of muscle and fat. This is originated 
from anorexia-inducing factors, the nutritional 
demand of tumor tissue and humoral factors 
including cytokines and hormones (8). Cytokines 
such as TNF (cachectin), which is produced in 
large amount by the immune system cells such 
as NK cells, macrophages and neutrophils in the 
presence of the tumor (9) acting as a cachexia 
inducing agent by inhibiting enzymes involved in 
fatty acid uptake and glucose, and also operating 
on the synthesis of triglycerides, thereby causing 
hyperglycemia and increased concentration of free 
fatty acids in the blood (10). Also, the increase 
in TNF gene expression in adipose tissue (11) 
induces insulin resistance through the ability to 
phosphorylate insulin receptor serine substrate-1, 
decreasing the tyrosine kinase activity of the insulin 
receptor (12).

Leukocytosis and relative neutrophilia observed 
in this study patient are associated with the 
inflammatory changes and number of recruited 
white blood cells (6) resulting in a sustained 
leukocytosis, with high production of TNF, which 
then produced the constant stimulation of tumor. 
Thrombocytopenia found in the complete blood 
count may be caused by the neoplastic process 
(13), probably due to failure in production by the 
bone marrow (14) together with the presence of 
the nonseptic peritoneal exudate (15), which in turn 
was reported to present a predominance of non-
degenerate neutrophils and high levels of protein.

Pathological changes observed morphologically 
with abdominal effusions are associated with 
pathological processes of the parietal and visceral 
surfaces of the cavity by malignant tumors that 
may lead to ascites, as the serous membrane which 
contains neoplasia (16,17,18) with the consequent 
production of exudate.

Within the differential diagnoses were enlisted, 
gastrointestinal spindle cell tumors, leiomyoma, 
predominantly fibrous (spindle cell) malignant 
mesothelioma, fibrosarcoma, malignant peripheral 
nerve sheath tumor.

Among the list of differential diagnoses proposed 
after the observation of the staining with 
hematoxylin/ eosin, it was initially suspected 
peritoneal mesothelioma, which can take a 
variety of histologic patterns resembling a 
predominantly papillary adenocarcinoma and 
fusiform cells resembling fibrosarcoma cells, 
when they are predominantly fibrous (19). Also, 
the histopathological description of the neoplasm 
exhibits compatible features with a mixed or 
biphasic peritoneal mesothelioma which presents 
areas with the appearance of carcinoma and other 
sarcomatoids (20). As there are reports of canine 
biphasic mesothelioma, histochemical analysis 
and Masson trichrome stain were chosen, and 
determined that it was a tumor with mesenchymal 
origin characteristics (19). Mesothelioma was 
discarded as a differential diagnosis considering 
as most probable diagnosis a leiomyosarcoma or 
fibrosarcoma. 

Surgical excision is the preferred treatment for 
intestinal leiomyosarcoma, although the prognosis 
for dogs after surgery is not clear. Post-surgical 
survival times range from 0 to 47 months, with a
median survival time of about 12 months (21,22). 
Dogs with intestinal leiomyosarcoma that survive 
the immediate postoperative period can have a 
long-term survival after surgical excision 18 to 38 
months (21,22). The observation of metastasis 
during diagnosis would not harm the prognosis 
(22). Furthermore, dogs with histological diagnosis 
of metastasis at the time of surgery also appear 
to have a long survival, with a mean time of 21.7 
months (range 4.2–41.5 months).  This indicates 
that the biologic behavior of this tumor may not 
be highly aggressive, even if invasion into the 
mesentery is present at the time of surgery (21). 

If the clinician suspects of possible metastasis, it is 
recommended to perform a biopsy of the probable 
potential sites of neoplastic cell invasion (22). In 
the gastrointestinal forms, the most reported sites 
of metastases are the regional lymph nodes, the 
mesentery and the liver. The spleen, kidneys and 
peritoneum may also be affected. The prognosis is 
worse for splenic forms (mean survival of 8 months) 
and it gets worse for the liver forms, with a null 
survival. For cutaneous forms, a small number of 
recurrences is observed and only when the safety 
margins at the time of excision are not enough (22). 
Two dogs received chemotherapy after excision. One 
dog, which did not have perforation or metastasis at 
the time of surgery, received combination therapy 
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consisting of doxorubicin (30 mg/m2 IV weeks 1, 
4, 7), cyclophosphamide (100 mg/m2 IV weeks 1, 
4, 7), and vincristine (0.7 mg/m2 IV weeks 2, 3, 5, 
6). This dog was lost to follow up 27.5 months after 
surgical excision. The other dog had histologically 
confirmed metastasis to the spleen and liver. This 
dog received doxorubicin intravenously at 30 mg/
m2 every 3 weeks for 4 cycles. This dog died from 
tumor related causes 4.2 months after surgery (21).

Immunohistochemical tests were then performed, 
in which the immune-negativity for CK5 markers 
showed a neoplasia of a non-epithelial origin 
(mesothelioma) and was negative for KIT 
(CD117) antigen, and smooth muscle actin 
cytoplasmic immune-positivity and vimentin 
therefore concluded it was highly likely to be 

a leiomyosarcoma (23). Indeed, the LMS is 
distinguished by a high positivity of actin and 
desmin, while GISTs express the receptor to the 
tyrosine kinase c-kit (22).

In conclusion, the tumor was classified by 
histopathology as of mesenchymal origin and 
internal diffuse cytoplasmic immunopositivity of 
neoplastic cells for smooth muscle actin, vimentin 
and was negative for KIT led to diagnose of 
leiomyosarcoma.
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