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Renal Myxoma in a Feline
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ABSTRACT

Background: Renal neoplasms are a rare condition in felines, with metastatic lymphoma presenting the highest incidence
rate. Secondary renal neoplasms are more frequent (88%) than primary renal tumors, with primary mesenquimal renal
neoplasms accounting for 22% of the cases and the incidence of benign tumors not exceeding 5%. Myxomas are neoplasms
in undifferentiated mesenchymal cells with abundant reproduction of the myxoid matrix, with few few case reports about
this type of neoplasm in the veterinary literature. This study reports the first case of renal myxoma in a young feline af-
flicted by granulomatous nephritis and diagnosed with FIP (Feline Infectious Peritonitis).

Case: A 9-month-old, male, mixed breed feline, was admitted into the Veterinary Hospital maintained by the School
of Veterinary Medicine and Animal Science, Botucatu, Brazil, presenting symptoms such progressive weight loss and
occasional episodes of emesis for one week, progressing to anorexia, hematochezia, vocalization, lack of coordination,
spasms, anuria and inability to defecate. A physical examination revealed moderate dehydration, low temperatures (<
33°C), dyspnea (36 mpm), slight hyperglycemia (187 mg/dL) and distension of the abdomen and of the urinary bladder.
The hematological assay and the serum biochemistry assay revealed neutrophilic leukocytosis, thrombocytopenia, anemia
and slight uremia. In view of the severity of the neurologic signs and lack of response to the clinical treatment, the owner
opted to euthanize the animal. The necropsy revealed diffused jaundice, with kidney injuries observed through the pale
coloration of the tissue and irregular surface with multiple off-white small nodules distributed in a marked and diffuse
way. The same injury pattern was observed markedly in the lungs and discretely in the spleen and liver. The material col-
lected was fixed in a 10% formalin solution, and processed according to the routine technique (Hematoxylin & Eosin).
The remaining samples were submitted to a histochemical analysis with the Alcian Blue and Masson’s Trichrome stains,
in addition to an immunohistochemical expression test. The histopathological examination with H&E staining revealed
multiple focuses of pyogranulomatous injuries in the kidneys, lungs, spleen, uvea and leptomeninges, corroborating the
diagnosis of feline infectious peritonitis (FIP). In addition, there was a neoplastic proliferation of fusiform cells among
an abundant myxoid matrix, evident in Alcian Blue staining. Normal renal tissue, such as glomeruli or tubules, were oc-
casionally observed inside the neoplastic proliferation. Masson’s Trichrome technique was used to exclude the possibility
of a fibroblastic origin. In addition, immunohistochemistry (IHC) was performed to confirm the diagnosis of myxoma
using the Vimentin, pan-cytokeratin and p63 antibodies.

Discussion: Kidney tumors are rare in veterinary medicine, but have an incidence rate four to five times greater in cats than
in dogs. The veterinary literature describes myxomas located in joints, cardiac valves and ureter, but reports of myxomas
afflicting the kidneys are more commons in human medicine. This tumor should be included in the differential diagnosis
process for young cats with suspicions of renal neoplasms, however, to differentiate between neoplasms with a myxoid
component in benign tumors. This is the first reported case of renal myxoma afflicting a young feline with feline infectious
peritonitis (FIP) in the veterinary literature.
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INTRODUCTION

Renal neoplasms are a rare condition in feli-
nes, with metastatic lymphoma presenting the highest
incidence rate. Secondary renal neoplasms are more
frequent (88%) than primary renal tumors, with pri-
mary mesenquimal renal neoplasms accounting for
22% of the cases and the incidence of benign tumors
not exceeding 5%. [4].

Myxomas are benign neoplasms of mesenchy-
mal origin in which fusiform cells are found among an
abundant myxomatous matrix created by the excessive
production of mucopolysaccharides [10]. They are
described in humans as occurring mainly in the heart,
skin, bones, soft tissues and other parts of the organism
[5,8]. This type of tumor is seldom described in Veteri-
nary Medicine and has been reported in a few different
locations, but there is only one report of a myxoma
in the feline genitourinary system, particularly in the
ureter [6]. This study aims at reporting the first case of
renal myxoma detected accidently in a feline.

CASE

A 9-month-old male feline of mixed breed was
admitted into the Veterinary Hospital maintained by
the School of Veterinary Medicine and Animal Scien-
ce, Botucatu, SP, Brazil, with a history of adoption two
months prior, cachexia and death of the other kittens in
the litter. The owner reported progressive weight loss,
apathy and occasional episodes of emesis for one week,
progressing to a profile of anorexia, hematochezia and
oliguria, with the urine acquiring an orange coloration
and a strong smell. On the same day, the animal un-
derwent fluid therapy with lactated Ringer’s solution'
(5 mL/kg) and prescribed a pharmacotherapy based on
gastric protectors and antimicrobial agents.

Two days after the first consultation, the ani-
mal returned presenting apathy, vocalization, lack of
coordination, spasms on the limbs, twitching, adipsia,
anuria and inability to defecate. A clinical examination
revealed that the mucosae presented normal coloration,
low temperatures (< 33°C) and moderate dehydration.
The examination also revealed dyspnea (36 mpm)
and slight hyperglycemia (187 mg/dL), in addition to
distension of the abdomen and of the urinary bladder.

The hematological and the serum biochem-
istry analysis presented results compatible with
normocytic, normochromic regenerative anemia,
evidenced by red blood cell count of 4.47 10%/uL,

hemoglobin level of 6.5 g/dL, hematocrit level
of 20 (vg)%, and thrombocytopenia (platelets
40.400/uL), in addition to leukocytosis (21.7 103/
uL), neutrophilia (18.7 uL.) and slight uremia 65.5
mg/dL (42.8-64.2 mg/dL). Due to the severity of
the neurologic signs and lack of response to the
clinical treatment, the choice was made to eu-
thanize the animal and conduct a necropsy. The
necropsy reveled diffuse jaundice in the mucosae,
serosae and subcutaneous layer, with kidney inju-
ries observed through the pale coloration of the tis-
sue, irregular surface with multiple off-white small
nodules distributed in a marked and diffuse way.
The same injury pattern was observed markedly
in the lungs and discretely in the spleen and liver.

The material collected was fixed in a 10%
formalin solution. A sample from each kidney was
processed and embedded in paraffin, sectioned
in 4 um pieces and stained with Hematoxylin &
Eosin (H&E). The remaining samples were sub-
mitted to histochemical assays with the Alcian
Blue and Masson’s Trichrome stains, in addition
to an immunohistochemical expression. For this,
antigen retrieval was conducted with a citrate
buffer solution (Citrate pH 6.1 10x)? in a pressure
chamber (Pascal, modelo S2800)* and peroxidase
blocking with a commercially-available solution
(Protein Block, X0909). Afterwards, the slides
were incubated with the primary antibodies mono-
clonal mouse anti-vimentin (Clone V9, sc-6260)*,
monoclonal mouse anti-cytokeratin, pan (Clone
AEI1/AE3, sc-81714)* and monoclonal mouse anti-
p63 (Clone 4A4, sc- 8431)*. The polymer system
was used as secondary antibody (Envision)* and
the slides were stained with Harris’ hematoxylin.
Normal skin samples from a cat were used as a
positive control and the substitution of the primary
antibody for the buffer solution was used as a
negative control. The samples were evaluated for
the presence or absence of markings.

A microscopic analysis revealed multiple
focuses of pyogranulomatous injuries in the kidneys,
lungs, spleen, uvea and leptomeninges, corrobo-
rating the diagnosis of feline infectious peritonitis
(FIP). However, a benign mesenchymal neoplasm
was also noted in the renal interstitium (Figure 1A),
characterized by extensive, well-outlined areas with
proliferation of elongated and star-shaped cells with
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Figure 1. A- Renal mesenchymal neoplasm consisting of elongated, star-shaped cells in the middle of myxoid stroma [H&E; 50x]. B- ‘Hijacked’ glom-
erulus in the middle of a benign myxomatous neoplastic proliferation [H&E; 200x].

Figure 2. A- Fusiform star-shaped cells arranged in ‘nests’ and dispersed in abundant myxoid matrix [Alcian Blue; 100x]. B- Cells and myxoid matrix
as seen in the interstitium of the renal tubules [Alcian Blue; 100x].
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Figure 3. The neoplastic cells presented immunoreactivity and strong positive marking for vimentin.

cellular pleomorphism and absent mitoses, associated  tubules (Figures 1B & 2B) and presented a scarce
with myxoid material confirmed with the Alcian Blue  eosinophilic cytoplasm, oval nucleus, loose chromatin
stain (Figure 2). The neoplastic cells occasionally  and conspicuous nucleolus, which were stained red in
surrounded normal renal tissue such as glomeruli or Masson’s Trichrome stain.
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The immunohistochemical assay revealed that
the neoplastic cells were positive for Vimentin (Figure
3) and negative for pan-cytokeratin and p63.

DISCUSSION

Myxomas were originally described in 1863 by
Virchow [11], being named after and compared with
structures similar to the mucous tissue in the umbilical
cord. In 1948, Stout [10] determined that the myxoma
was a tumor of fusiform or star-shaped cells presenting
a myxoid stroma with mucopolysaccharides which,
in turn, intersperse delicate reticular fibers in several
directions.

The causa mortis of the animal described in
this case report is not related with the direct action of
the tumor. We believe that the infection caused by FIP
and the presence of a granuloma in the kidney induced
a chronic injury resulting in a profile of uremia and
severe neurologic alterations. This is in line with the
literature, which describes the myxoma as a benign
neoplasm with slow growth, absence of metastases
and accidental diagnosis [7]. The morphologic analysis
allowed the differentiation between a benign and a ma-
lignant tumor, particular regarding criteria of cellular
pleomorphism and mitotic index. According to Souza
et al. [9], the mitotic index of benign neoplasms is
rare or non-existent, allowing the confirmation of the
initial diagnosis.

The morphologic findings, together with the
histochemical and immunohistochemical techniques,
allowed a definitive diagnosis. The Alcian Blue stain
marked an extracellular myxoid component, which
was highlighted in shades of blue interspersed with ne-
oplastic cells, contributing to the diagnosis of myxoma.
However, to differentiate between neoplasms with a
myxoid component in benign tumors, Masson’s Tri-

chrome technique stained the neoplastic cells in red, ex-
cluding the possibility of fibroblastic origin in this case.

The immunophenotypic characteristics of the
cells highlighted the mesenchymal nature of the neo-
plastic cells through immunoreactivity in the presence
of the antibody Vimentin, being negative for epithelial
and myoepithelial origin, based in the negative marking
for pan-cytokeratin and P-63 respectively. The histopa-
thological assay, together with the findings evidenced
by these antigen expression techniques, resulted in a
diagnosis of renal myxoma for the feline.

Kidney tumors are rare in veterinary medicine,
but have an incidence rate four to five times greater in
cats than in dogs. Considering neoplasms of primary
origin, the renal carcinoma and the nephroblastoma
are the most common, representing only 1% of the
cases described [7], but renal lymphomas are related
to secondary neoplasms more often in the species [4].
Previous reports of myxomas in veterinary medicine
described tumors located in joints [2], cardiac valves
[3,1] and ureter [6], but reports of myxomas afflicting
the kidneys are more commons in human medicine.
It is necessary to differentiate a myxoma from other
neoplasms that could potentially be associated with the
secondary myxoid matrix. This is the first reported case
of renal myxoma afflicting a young feline with feline
infectious peritonitis (FIP) in the veterinary literature.
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