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Primary Subcutaneous Leiomyosarcoma of the Hamster Hind Leg
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ABSTRACT. We report the first case of a primary subcutaneous leiomyosarcoma that originated in the hind leg of a hamster and metasta-
sized to the bone marrow, lung and diaphragm. A 10-month-old female Syrian golden hamster was presented with a large, firm, white
subcutaneous mass in the right hind leg. The tumor invaded into the bone marrow and small nodules were also present in the lung and
diaphragm; however, no tumor masses were found in the visceral organs. Histologically, the tumors were spindle cell sarcomas, com-
posed of densely packed pleomorphic spindle cells with oval to elongate nuclei and moderate amounts of eosinophilic cytoplasm. Immu-
nohistochemically, the neoplastic cells were positive for vimentin, desmin, and smooth muscle actin, but negative for a-sarcomeric actin
and S-100. Thus, the diagnosis was primary leiomyosarcoma of the hind leg with metastasis to the bone marrow, lung and diaphragm.
To the best of our knowledge, this is the first report of spontaneous primary subcutaneous leiomyosarcoma of the hind leg with distant

metastasis in laboratory animals.
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Leiomyosarcoma is a malignant tumor of smooth muscle
origin, characterized by broad interlacing fascicles of spin-
dle-shaped neoplastic cells with elongate nuclei and eosino-
philic cytoplasm. Leiomyosarcoma also shows malignant
phenotypes such as pleomorphism, invasion, a relatively
high mitotic index, necrosis, and metastasis [6]. This
smooth muscle cell tumor may occur at any site in the body,
because smooth muscle cells are widely distributed in every
tissue and organ. Visceral organs, especially the gas-
trointestinal tract, spleen, and genital tract, have been shown
to be relatively common sites for spontaneous leiomyosar-
coma in domestic and experimental animals [5, 10, 12, 13,
15, 18, 21]. Leiomyosarcoma rarely occurs in other organs;
only a few cases of leiomyosarcoma in the oral cavity,
esophagus, and urinary bladder have been reported in
domestic animals and mice [4, 6, 11, 15, 17].

Cutaneous or subcutaneous leiomyosarcoma is extremely
rare in animals. Although it has been reported infrequently
in dogs, cats, ferrets, and monkeys [2, 3, 6, 14, 16], there
have been no reports in laboratory animals. The cutaneous
or subcutaneous development of this tumor usually occurs
on the head or neck as a solitary dermal mass in animals, and
metastasis is uncommon [6, 14].

In the present study, we describe a case of primary lei-
omyosarcoma in the hind leg of a hamster, which metasta-
sized to the bone marrow, lung and diaphragm.

The 10-month-old female Syrian golden hamster pre-
sented in this study was housed at the animal facility of
Kangwon National University and had been used for breed-
ing. The hamster exhibited ataxia and behavioral coordina-
tion failure as a result of a large mass in the right hind leg.
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The hamster was sacrificed under ether anesthesia, and
necropsy revealed a firm, whitish, large mass, measuring 50
x 50 mm, in the subcutaneous region of the hind leg, sur-
rounding the fractured long bone with whitish distinguish-
able nodules in the bone marrow cavity (Fig. 1A and 1B).
Additionally, thickened, irregular and whitish areas were
observed in the diaphragm (Fig. 1C). Multiple well-demar-
cated whitish nodules, approximately 2 x 2 mm in size, were
also present on the surface of the lung (Fig. 1D). The cut
surface of the mass in the hind leg was yellowish-white,
multinodular, and relatively avascular (Fig. 1A). No tumors
were found in the visceral organs, including the gastrointes-
tinal and genital tracts.
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Fig. 1. Tumor gross findings. A large, firm and whitish mass,
measuring 50 x 50 mm, was found in the subcutis of the right
hind leg of hamster, surrounding a fractured long bone (arrow
in A). The cut surface of the mass in the hind leg was yellow-
ish-white, multinodular and relatively avascular (A). Also, note
the irregularly demarcated whitish areas and nodules in the
bone marrow (arrows in B) and diaphragm (arrows in C) and
the multiple whitish nodules scattered on the surfaces of pulmo-
nary lobes (arrows in D). Pictures B, C and D were taken after
fixation in 10% buffered formalin.
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For histological examination, the masses and nodules
were fixed in 10% neutral-buffered formalin, and tissue sec-
tions were prepared for hematoxylin and eosin staining. For
the differential diagnosis, the sections were immunohis-
tochemically stained for vimentin (monoclonal mouse anti-
vimentin, Clone vim 3B4; DAKO Inc., Carpinteria, CA,
USA; 1:100), desmin (mouse anti-human desmin, Clone 33;
Biogenex, San Ramon, CA, U.S.A.; 1:100), smooth muscle
actin (monoclonal mouse anti-human smooth muscle actin,
Clone 1A4; DAKO; 1:100), and o-sarcomeric actin (mono-
clonal mouse anti-sarcomeric actin, Clone Alpha-Sr-1;
DAKO; 1:100), S-100 (rabbit polyclonal anti-S100; DAKO;
1:1000) using the avidin-biotin complex method according
to the manufacturer’s instructions.

Histologically, the tumor in the hind leg was a nonencap-
sulated invasive sarcoma in the subcutis and was composed
of densely packed pleomorphic spindle and round to ovoid
cells with indistinguishable cellular borders (Fig. 2A). The
neoplastic cells formed short, narrow interlacing fascicles,
which invaded the skeletal muscle fibers of the subcutis.

The nuclei of the neoplastic cells were generally round to
elongate or cigar-shaped, depending on the tissue section,
and were extremely pleomorphic in shape and size with
granular or dispersed chromatin (Fig. 2A). Megakaryotic
and binucleate bizarre cells were barely evident (Inset of
Fig. 2A). Areas of tumor necrosis containing vacuolated
and edematous neoplastic cells were common. Mitotic fig-
ures were rarely found, with an occurrence ranging from
zero to two at x 400 magnification. Lymphocytic inflamma-
tory cells were diffusely infiltrated among the tumor cells
with mild mastocytic infiltration. The metastatic tumors in
the bone marrow and the diaphragm and on the pleura of the
lung were similar in morphology to those of the hind leg
(Fig. 2B, 2C and 2D). Multiple embolic tumor masses were
also evident in the parenchyma of the lung (Fig. 2C). In the
diaphragm, neoplastic cells were invading into the adjacent
normal tissue and had intersected the normal skeletal muscle
fibers (Fig. 2D).

The immunohistochemical analysis showed that most of
the neoplastic cells in the hind leg, bone marrow, diaphragm

Fig. 2. Tumor histopathology. Note the spindle-shaped neoplastic cells with indistinguishable cellular borders and elongate, blunt-
ended, and sometimes cigar-shaped nuclei, arranged in interlacing fascicles (A). Megakaryotic and binucleate bizarre cells were
rarely evident (Inset of Fig. 2A). The neoplastic cells (T) invaded into the bone marrow (BM) through the compact bone (CB) of
femur (arrows in B). The metastatic tumors in the bone marrow, pulmonary pleura and diaphragm had morphology similar to that
of the hind leg tumor (B, C and D). Note the metastatic neoplastic foci in the parenchyma of the lung (white arrows in C). H&E.

Magnification: x 400, except x 200 in C.
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Immunohistochemistry in the tumors. Both primary and metastatic neoplastic cells were consistently positive for vimentin (A,

arrows in F, K), desmin (B, arrows in G, L), and smooth muscle actin (SMA) (C, arrows in H, M) but negative for a-sarcomeric actin
(a-SA) (D, arrows in I, N) and S-100 (E, arrows in J, O). Note the contrasting immunohistochemical findings for SMA and a.-SA in
normal skeletal muscle fibers (arrows in D, M and N) and for S-100 in the nerve fibers in the diaphragm (arrow in O). Magnification:

x 400.

and lung were consistently positive for vimentin, desmin,
and smooth muscle actin (SMA), but negative for a-sarcom-
eric actin (a-SA) and S-100 (Fig. 3). The expression pat-
terns of these proteins based on the antibody reactivities
were comparable to those in the surrounding normal skeletal
muscle (Fig. 3D, 3M and 3N). As no tumor masses were
found in the most common sites of leiomyosarcoma [6, 13,
15], i.e., the visceral organs or uterus, the hind leg was deter-
mined to be the primary tumor site.

Following the gross and histological examinations, the
initial differential diagnoses were fibrosarcoma, rhabdomy-
osarcoma, synovial cell sarcoma, malignant schwannoma,
osteosarcoma, and leiomyosarcoma. These diagnoses were
based on the location of the tumor and the spindle-shaped,
vimentin-positive neoplastic cells. Osteo- and chondrosar-
coma were ruled out because we could not locate an osteoid
or chondroid matrix [6] and no tumorigenic cellular alter-
ation was observed in the bone tissue (Fig. 2B). Synovial
cell sarcoma was also eliminated, based on a lack of mor-
phological evidence associated with this tumor type, includ-
ing synovioblastic cells, cavities, or slit-like spaces
containing proteinaceous fluid or mucoid material. Further-
more, prominent nucleoli and a myxoid matrix were not
observed [6]. Although malignant schwannoma could not
be completely ruled out, it was not likely based on the histo-
logical absence of cellular sheets arranged in concentric
whorls or a herringbone pattern [6]. In differentiating fibro-
sarcoma, schwannoma, rhadbomyosarcoma, and leiomyosa-
rcoma, immunohistochemistry was used to determine the
tumor cell origin. Both primary and metastatic neoplastic
cells consistently showed strong positive immunoreactions

for smooth muscle-specific actin and desmin but no positive
reaction to the striated muscle-specific actin and S-100 anti-
bodies. These results were consistent with previous descrip-
tions of smooth muscle tumor cells [5, 6, 11, 13, 21].
Therefore, the diagnosis in the hamster was primary leiomy-
osarcoma of the hind leg with metastasis to the bone mar-
row, lung and diaphragm.

Very few cases of spontaneous leiomyosarcoma have
been reported in hamsters, with reports of only one case
each in the uterus and endometrium [1, 13]. In addition,
there are no previous reports of cutaneous leiomyosarcoma
in laboratory animals, including hamsters. Reports of
smooth muscle tumors of the skin and subcutis are also
extremely rare in domestic animals, and most of those few
tumors were benign [6, 14, 16]. To date, only a small num-
ber of cutaneous or subcutaneous leiomyosarcoma cases
have been documented in dogs, cats, ferrets, cows, and mon-
keys [2, 3, 6, 8, 14]. Furthermore, unlike gastrointestinal
leiomyosarcoma which metastasizes relatively frequently
(in 7 to 33% of cases in dogs), subcutaneous tumors have
rarely been observed to metastasize [5]. In our hamster
case, subcutaneous leiomyosarcoma cells had metastasized
from the hind leg to the bone marrow, diaphragm and lung.
The metastasis of this case may be first achieved by invasion
into the bone marrow, forming tumor emboli to move to the
distant organs. Otherwise, as suggested in the previous
studies [9, 14], if smooth muscle of blood vessel in subcutis
were origin of this invasive malignant tumor, it might also
be highly possible to form tumor emboli. Tumor emboli
were evident in the blood vessels of the lung. Another pos-
sibility we could not rule out with regard to the tumor cell
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origin is from blood vessel in the bone marrow of the long
bone, as infrequently reported in humans [7, 10, 19, 20], but
it was unlikely in the present case on the basis of the meta-
static nodules in the bone marrow.

Taken together, the gross, histological, and immunohis-
tochemical findings strongly support a diagnosis of primary
subcutaneous leiomyosarcoma of the hind leg which metas-
tasized to the bone marrow, lung and diaphragm. This is the
first report of primary subcutaneous leiomyosarcoma in the
hind leg with distant metastasis in laboratory animals.
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