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Subcutaneous fibrosarcoma in an aged guinea pig
Heather Steele

Abstract A 9-year-old, female guinea pig was diagnosed with a subcutaneous fibrosarcoma
overlying the ventral thorax. The mass was invasive within the subcutis without extension into
surrounding structures or organ systems. Other findings included cystic ovaries, renal cortical cysts,
nodular hyperplasia of the liver, and myocardial fibrosis with pulmonary hypertension.

Resume Fibrosarcome sous-cutane chez un cobaye age. Un diagnostic de fibrosarcome
sous-cutane recouvrant le thorax ventral a ete pose chez un cobaye femelle age de 9 ans. La masse
envahissait le tissu sous-cutane, sans s'etendre dans les structures ou organes voisins. Les autres trou-
vailles comprenaient des kystes ovariens, des kystes du cortex renal, une hyperplasie nodulaire du
foie et une fibrose du myocarde avec hypertension pulmonaire.
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A9-year-old, female guinea pig was presented with a
A 2-month history of a mass overlying the ventral
thorax. The guinea pig had been with the current owner
since it was 8 wk of age and was housed in a cage with
a plastic tray bottom and wire sides and top. It was
housed on cedar wood chips and fed a commercial pel-
leted alfalfa diet, in conjunction with fresh vegetables and
fruits, and water from a sipper container. On presenta-
tion, the guinea pig was bright, alert, and eating and
drinking normally. A large (5 cm X 4 cm X 3 cm), firm
mass overlay the ventral thorax, but it was difficult to
determine if it was adherent to the underlying muscles
and ribs. Microscopic examination of a fine-needle
aspirate of the mass, stained with Wright's-Giemsa
stain, showed spindle-shaped cells with occasional mul-
tiple nuclei. These findings were consistent with a
malignant mesenchymal tumor, most likely a fibrosar-
coma. The owner declined to have the mass surgically
removed because of the anesthetic risk associated with
the age of the guinea pig.
A month later the guinea pig was presented again

because the mass had further enlarged (8 cm X 6 cm X
6 cm) and had expanded into the right axillary region,
making it difficult for the guinea pig to walk. The
guinea pig had trouble moving to food and water but
would still eat and drink if fed by hand. The owner
elected to have as much of the mass as possible removed
surgically. Isoflurane (AErrane Isoflurane USP; Janssen
Ortho, Toronto, Ontario) was administered with a step-
wise increase in concentration until 3.5% was reached for
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induction, at which point the mask was tied in place and
the isoflurane kept at 3% for the duration of the surgery.
The ventral thorax was surgically prepared, and a single
incision, 7 cm to 8 cm in length, was made directly
over the mass. The skin was peeled from the surface of
the mass and the mass was removed. The mass was
nonadherent to the underlying muscle and bone structures
and appeared to be well encapsulated. It had a single col-
lection of blood vessels entering from the dorsal surface
and did not bleed when it was pulled out; therefore,
the vessels were not tied off. The skin overlying the
mass was thin, and since much of it was redundant, it
was removed. A single row of 8 simple interrupted
sutures was made by using nonabsorbable material
(4-0 Supramid; B. Braun - SM1 AG, Hiinningen,
Belgium). The guinea pig recovered quickly and was
immediately active and interested in food and water.

Sections of the mass were sent for microscopic exam-
ination. There was a pleomorphic population of small
spindle cells arranged in irregular whorls and bundles.
The nuclei and nucleoli of the neoplastic cells were
irregular and there were moderate numbers of bizarre
multinucleate cells. Frequent mitotic figures were present
(4/400X field). The tumor was surrounded by a thin,
fibrous capsule and surgical removal was not complete
in all sections submitted. The diagnosis was fibrosarcoma
of moderate malignancy. A guarded prognosis was
given because of the invasiveness and malignant appear-
ance of the cells, and the likelihood that the tumor
could recur locally or metastasize to other organs.
Two weeks later, the owner noticed a small (2 cm X

1 cm X 1 cm) nodule in the area of the previous mass.
Within a month, the mass had grown to its original
size; the skin overlying it remained thin. The owner
noticed profuse bleeding from the mass, at which point
the guinea pig was taken to the emergency clinic and
euthanized. The body was frozen and later submitted for
necropsy.
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Figure 1. Subcutaneous fibrosarcoma in an aged guinea pig
composed of spindle-shaped cells in a loose, collagenous
matrix with evidence of occasional large, bizarre cells. There
is evidence of anisocytosis and anisokaryosis in the fibroblast
population. Hematoxylin and eosin stain.

On necropsy, the guinea pig was in good body con-
dition with evidence of subcutaneous and internal fat
stores. The main finding was a subcutaneous mass (8 cm
X 6 cm X 4 cm in size and weighing 107.5 g) with the
consistency of adipose tissue. There was a 1.5-cm open-
ing in the skin overlying the mass, surrounded by clot-
ted and dried blood. The mass was nonadherent to the
overlying skin and the underlying muscle and bone
structures; grossly, it had no obvious fibrous capsule. On
microscopic examination, the mass consisted of spindle-
shaped cells in a loose, collagenous matrix with evidence
of occasional large bizarre cells (Figure 1). Anisocytosis
was present; however, mitotic figures were uncommon
in these sections. Other findings were multiple, bilateral,
renal cortical cysts and single, bilateral, ovarian cysts
with evidence of fibrosis of the ovaries. The liver had
a roughened surface, which appeared to be nodular
hyperplasia on microscopic examination. White, pinpoint
lesions on the atria were found to be small areas of
mature collagenous tissue with a single focus of lym-
phocytic infiltration in the myocardium. The lungs
were dark in color with eosinophilic fluid throughout the
parenchyma, likely a result of the euthanasia. At least one
pulmonary artery had a thickened wall, suggesting pul-
monary hypertension. These changes were attributed to
the advanced age of the guinea pig.

Reports of spontaneous tumors in guinea pigs are
uncommon in the literature. One reason may be that
tumors are seldom seen in guinea pigs less than 3 or 4 y
of age (1-5). In a study by Blumenthal and Rogers (5),
the incidence of spontaneous tumors increased from
0.4% to 14.4% in guinea pigs over 3 y of age. This
guinea pig was aged, so it was not surprising to see
the development of a spontaneous tumor. Another pos-
sible reason for the low incidence of spontaneous tumors
in guinea pigs may be that their serum and liver tissue
contains L-asparaginase. L-Asparaginase is an enzyme
that is thought to play a role as an antitumor enzyme by
breaking down the asparagine that tumor cells require for
growth (1,6).
The skin and subcutis have been estimated to be the

location of neoplasms in 15% of all spontaneous tumors

in the guinea pig (1). Fibrosarcomas originating in the
subcutis are rare but have been reported. A subcutaneous
fibrosarcoma overlying the lower jaw and shoulder gir-
dle was nonadherent to the overlying skin and had mul-
tiple smaller metastatic nodules under the axillary
region, but no metastasis to any internal organs (7).
A fibrosarcoma overlying the right foreleg was locally
invasive into the ulna but not metastatic (8). Two
fibrosarcomas, 1 overlying the dorsum of a male guinea
pig that metastasized to the spleen and 1 on the chest wall
that metastasized to lymph nodes, lungs, ovaries, adren-
als, and the uterus, have been recorded (2), as has a
fibrosarcoma overlying the angle of the jaw on the
right side, which infiltrated the maxilla but did not
metastasize to other organs (9).

Other reports of fibrosarcomas in guinea pigs involve
a primary site other than the skin or subcutis. Blumenthal
and Rogers (5) reported a uterine fibrosarcoma that
remained confined to the serosa and did not metastasize.
Kitchen, Carlton, and Bickford (3) reported a mixed
mammary tumor that consisted of both fibrosarcoma and
papillary adenocarcinoma cells, which metastasized to
the lungs. They also reported a uterine fibroma that
consisted of a mature cell population without evidence
of mitosis. Leader (10) reported an osteogenic fibrosar-
coma that involved the left femur, tibia, and fibula and
metastasized to the lungs.

Studies using methylcholanthrene to induce tumors
show that 20% of guinea pigs that develop tumors show
evidence of metastasis, regardless of the tumor type
(2). The most common sites of metastasis are the lungs,
liver, spleen, adrenal glands, heart, and kidneys. Young
guinea pigs also had faster tumor growth and greater risk
of metastasis than did older guinea pigs with induced
tumors. Whether spontaneous fibrosarcomas behave in
the same way as induced fibrosarcomas is uncertain,
because reports on spontaneous subcutaneous fibrosar-
comas are limited in number. However, metastasis or
local invasion of surrounding structures appears to be
quite common with fibrosarcomas in guinea pigs, so it
was surprising in this case that the tumor cells were quite
anaplastic, without metastasis or invasion of surround-
ing tissues. If the mass had been removed more com-
pletely, perhaps the tumor's recurrence could have been
prevented.

It was interesting to observe the other changes asso-
ciated with aging: ovarian cysts and fibrosis are very
common in older females and have been found in up to
80% of guinea pigs with tumors (4). The condition is usu-
ally bilateral and often of no clinical consequence to the
guinea pig (11,12). Nodular hyperplasia of the liver is not
commonly observed in aged guinea pigs, but is common
in other domestic animals. The patches of atrial fibrosis
and concurrent pulmonary hypertension were mild and
likely of no clinical consequence.
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