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<Case Report>

Embryonal rhabdomyosarcoma in the abdominal cavity of
an aged Sprague-Dawley rat
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Abstract : We report a spontaneous embryonal rhabdomyosarcoma in the abdominal cavity of an aged (88-week-old)
Sprague-Dawley rat. The animal had a firm lobulated 5 x 5 x 4.5 cm mass in the abdominal cavity that was whitish
to tan with necrotic and hemorrhagic plaques. Microscopically, the mass contained nodules with spindle or globoid
shaped neoplastic cells with abundant eosinophilic cytoplasm and round or elongated nuclei mixed with other spindle
cells with a filamentous appearance and scanty cytoplasm. Multinucleated cells and cross-striations were also observed.
The neoplastic cells were positive for vimentin, desmin, and alpha-smooth muscle actin, especially the small spindle cells.
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Rhabdomyosarcoma (RMS) is described as a highly inva-
sive and metastatic malignant tumor arising in the skeletal
muscle of animals [5]. The incidence of RMS is very rare in
both animals and humans [5, 13]. In laboratory animals, nat-
urally occurring RMS is <0.2% in Fischer 344 and Wistar
rats [7, 14]. In the Sprague-Dwaley rat, which is one of the
most commonly used laboratory rat strains, Merck Research
Laboratories (USA) reported a 0.02% incidence as unpub-
lished historical control data [4].

RMS occurs mainly in the subcutaneous tissue within the
head, neck, and thoracic areas in humans and animals,
including laboratory rats [2], but it is very rare in other areas.
Thus far, spontaneous RMS has been reported in the urinary
bladder, kidney, heart, lung, and female reproductive system
of domestic animals [5]. RMS also rarely develops in skele-
tal muscle of the body cavity in laboratory animals [4].

RMS is further classified into embryonal, botryoid, alveolar,
and pleomorphic types based on the histological features.
Among them, the embryonal type is particularly rare in both
animals and humans. In laboratory animals, to the best of our
knowledge, only one spontaneous embryonal RMS has been
reported: near the right genu in a 7-month-old Sprague-Daw-
ley rat. This type of tumor usually occurs in young animals [5].

We herein report a case of embryonal type RMS that spon-
taneously occurred in the abdominal muscle of a relatively
old (88 weeks of age) Sprague-Dawley rat.

The animal was purchased from the Central Lab Animal,
Seoul, Korea. It had been in a control group of a chronic tox-

*Corresponding author
Tel: +82-33-250-8679, Fax: +82-33-259-5625
E-mail: byoon@kangwon.ac kr

71

icity study (ChemOn, Korea). The rat was emaciated, and a
firm, solitary mass of 5 x 5 x 4.5 cm was found in the abdom-
inal cavity. The mass was mainly colored yellow with a few
fluid-filled cystic areas of necrosis, hemorrhage, and gelati-
nous degeneration. On cut section, the tumor was multilobu-
lated, firm, and generally yellowish with hemorrhagic foci
(Fig. 1A). No other masses were found in any other organs.

The mass was fixed in 10% neutral phosphate-buffered
formalin and embedded in paraffin. Four-micrometer-thick
sections were prepared on glass slides and stained with
hematoxylin and eosin for light microscopic examination.
Histochemical Masson’s trichrome stain was utilized accord-
ing to the protocols provided by the manufacturer. Immuno-
histochemical staining was performed on 4-um-thick sections
of formalin-fixed, paraffin-embedded tissue using the ABC
method. Briefly, after deparaffinization and hydration, the tis-
sue sections were treated with 0.03% H,O, in methyl alcohol
for 30 min at room temperature to inactivate endogenous per-
oxidase. Sections were then incubated with primary antibod-
ies for vimentin (V9; Cell Marque, USA), desmin (Clone
D33; Dako, USA), and alpha-smooth muscle actin (Clone
1A4; Dako) overnight at 4°C. The slides were then incu-
bated in the appropriate biotinylated secondary antibodies for
40 min, followed by incubation with ABC reagent for 30 min
at room temperature (VECTASTAIN ABC Kit; Vector Labo-
ratories, USA). The positive reaction was visualized by DAB
substrate for 2 min, and the sections were then counter-
stained with Mayer’s hematoxylin.
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Fig. 1. Gross morphology (A), Histopathology (B and C), and
Immunohistochemistry for vimentin (D), desmin (E) and a-
smooth muscle actin (F). H&E staining (B and C), and ABC
method (D-F). Scale bars =250 um (B), 50 um (D and E), 25
pm (C and F).

Histologically, the tumor comprised multiple nodules of
spindle-shaped neoplastic cells that were incompletely encap-
sulated within fibrous connective tissue (Fig. 1B). At the
interface with the abdominal musculature, the border of the
tumor was indistinct because the tumor cells invaded and
were admixed with normal skeletal fibers. There were exten-
sive areas of neoplastic cells that varied in shape from spin-
dle to globoid with abundant eosinophilic cytoplasm, admixed
with other spindle-shaped neoplastic cells with filamentous
appearance of basophilic scanty cytoplasm arranged in a fas-
cicular pattern (Fig. 1C). In several areas, the small spindle
shaped neoplastic cells were predominant with a loose myx-
oid arrangement (left low part of Fig. 1C). These neoplastic
cells had variously sized single or multiple, round or elon-
gated nuclei with one or two prominent nucleoli. With both
Masson’s trichrome staining and hematoxylin and eosin
staining, cross-striations were evident in the cytoplasm of the
well-differentiated neoplastic cells (arrow in Fig. 1C), repre-
senting rhabdomyocytic differentiation. In the immunohis-
tochemical staining, the neoplastic cells were positive for
vimentin and desmin (Fig. 1D and E). On the other hand,
alpha-smooth muscle actin, known as the actin isoform of
smooth muscle, was expressed in the small cells with fila-
mentous feature of cytoplasm, in general, and often in some
neoplastic cells among the more differentiated tumor cells
(Fig. 1F).

The neoplastic cells were negative with Masson’s trichrome

stain in contrast to the blue dyed collagen fibers between the
tumor cells (data not shown). The mitotic index, calculated in
10 high-power fields (HPF; x400 fields), was 0.1/HPF.

According to the histological, histochemical, and immuno-
histochemical results, this case was diagnosed as an embryo-
nal type of RMS.

RMS is classified into four types in domestic animals and
human based on histological features: embryonal, botryoid,
alveolar and pleomorphic. Embryonal RMS is characterized
by loose and dense cellularity involving irregularly shaped,
primitive mesenchymal-like cells with a round euchromatic
nucleus and cytoplasmic processes. In this type myogenesis
of serial stages of differentiation is observed from undifferen-
tiated mesenchymal cells to elongated myoblasts and fully
differentiated muscle fibers [9, 12]. It is another characteris-
tics of embryonal RMS that high percentage of the cases
express alpha-smooth muscle actin in an association with dif-
ferentiation stage [3, 8], as also evidenced in this case. Bot-
ryoid RMS has a grape-like myxoid and lobulated gross
morphology, and the neoplastic cells proliferate into the lumen
of tubular organs, such as the bladder, bile duct, vagina, or
conjunctiva, as multinodular excrescences of various size
[12]. On the other hand, alveolar RMS consists of indistin-
guishable and undifferentiated small round to oval cells sur-
rounded by fibrovascular septae, resembling floating cells in
alveolar structures [12]. Pleomorphic RMS, also called ana-
plastic RMS, is characterized by high cellular nuclear pleo-
morphism. In this type, proliferating anaplastic cells are
haphazardly arranged to form clusters or are interlacing [1,
5]. Among the subtypes of RMS, the present case was diag-
nosed as embryonal type based on the histological features.
This case was unusual in that the tumor developed in the
intra-abdominal region of an aged rat. Embryonal RMS usu-
ally occurs on the neck and head at a young age in domestic
animals and humans [5, 11], and there has been only one
reported case in laboratory animals [6]. The cellular mor-
phology and arrangement patterns of neoplastic cells were
similar to those in the reported domestic animal and human
cases [9, 10]. This is a rare case of embryonal RMS sponta-
neously developed in the abdominal muscle of a laboratory rat.
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