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The presence of rhabdoid cells has been reported in
various types of malignant neoplasms and has been
determined to be a predictor of aggressive behavior
of neoplasms regardless of tumor histogenesis. One
hundred and thirteen cases of leiomyosarcoma, se-
lected from 1800 soft tissue sarcomas, were re-
viewed on hematoxylin and eosin sections, and im-
munohistochemical staining when available, and
seven cases with rhabdoid features were retrieved.
Clinicopathologic differences were analyzed to
compare between cases with rhabdoid features and
those without rhabdoid features. In the seven cases
with rhabdoid features, two were intra-abdominal,
and the others arose in external soft tissues includ-
ing muscle, subcutis, and cutis. Patient age ranged
from 33 to 84 years, three were female, and four
were male. Tumor size ranged from 3 to 22 cm.
Clinical evidence showed no differences from those
cases without rhabdoid features. Histologically, one
of the abdominal cases was epithelioid leiomyosar-
coma. Two of the 7 cases were better subclassified as
pleomorphic leiomyosarcoma, in which rhabdoid
cells are diffusely scattered. In cases other than
those with pleomorphic leiomyosarcomas, foci of
anaplastic areas were observed, and collections of
rhabdoid cells were present in those areas. Immu-
nohistochemical examination of the cases con-
firmed myogenic differentiation, and showed rhab-
doid cells being positive for vimentin and desmin in
the inclusion bodies, and diffusely so for muscle
actin in the cytoplasm. After dividing all the cases of
leiomyosarcoma by their location, prognostic anal-
ysis was performed. Leiomyosarcoma of external

soft tissue with rhabdoid cells showed a tendency
for poorer prognoses than cases without rhabdoid
features. On the contrary, retroperitoneal cases did
not. This study indicates that rhabdoid features are
associated with aggressive biological behavior in
leiomyosarcoma of the external soft tissue.
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Leiomyosarcoma is a relatively rare soft-tissue sar-
coma, accounting for between 5 and 10% of soft-
tissue sarcomas. They can be divided into groups as
follows: 1) leiomyosarcoma of retroperitoneum and
other intra-abdominal sites; 2) leiomyosarcoma of
deep soft tissue, other than at abdominal sites; 3)
leiomyosarcoma of cutaneous or subcutaneous tis-
sue; 4) leiomyosarcoma of vascular origin. The lo-
cation is important because it is accurately re-
flected in the outcome for the patient. Tumor size is
also known to be an important prognostic factor.
Histological features of leiomyosarcoma, case by
case, show a great variety of patterns and are not
yet recognized as prognostic factors (1–3).

Malignant rhabdoid tumor of the kidney is a dis-
tinctive clinicopathological entity that is recognized
as a highly aggressive renal tumor of childhood
(4 – 6). Extrarenal malignant rhabdoid tumors have
been proposed to exist at several sites, including
soft parts. However, there have been doubts as to
the existence of such an entity, because of the lack
of clinicopathologic uniformity among the cases
(7–23). Furthermore, the presence of rhabdoid cells
has been reported in various types of specific ma-
lignant neoplasms, either mesenchymal or epithe-
lial (24 –37). Despite the degree of differentiation of
tumors with a rhabdoid phenotype, these are now
recognized as highly aggressive neoplasms. Only a
few examples of leiomyosarcomas have been re-
ported to show rhabdoid features in the reviews of
malignant rhabdoid tumors of soft tissue (8, 9). In
the current study, we describe seven cases of
leiomyosarcoma with rhabdoid features and show a
relationship to aggressive biological behavior, espe-
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cially in cases of leiomyosarcoma arising in an ex-
ternal soft tissue site.

MATERIALS AND METHODS

One hundred and thirty-three cases of leiomyo-
sarcoma were reviewed, taken from the 1800 cases
of soft-tissue sarcoma in the files of the Department
of Anatomic Pathology at Kyushu University, Japan.
Leiomyosarcomas originating in the perineal re-
gion, vessels, or intestinal wall were excluded from
this study. Cases containing significant extent of
tumor cells with rhabdoid features, despite rela-
tively low total fraction of cells or only focal collec-
tions, are recognized as cases with rhabdoid fea-
ture. Cases containing only a few rhabdoid-like
cells are not included in the cases. Seven cases with
rhabdoid features were retrieved from the files.
Representative sections from the available cases
were selected for immunohistochemistry. The im-
munoperoxidase staining was done using the
streptavidin biotin-peroxidase method (Histofine
SAB-PO Kit, Nichirei Co, Tokyo, Japan). The anti-
bodies used shown in Table 1.

In 91 of these cases, including six with rhabdoid
features, follow-up data was available for analysis.
The length of survival was tested by Kaplan-Meier
analysis with both Gehan-Wilcoxon and Peto log-
rank tests.

RESULTS

Clinical Findings
Clinical data of all 133 cases of leiomyosarcoma

were analyzed to compare between cases with rhab-
doid features and those without rhabdoid features.
The cases of leiomyosarcoma constituted 86 cases
in retroperitoneum, mesentery or other intra-
abdominal sites (defined as retroperitoneal cases),
and 47 cases in nonretroperitoneal external soft
tissue sites. External soft tissue cases are composed
of 34 cases with depth clarified (21 in superficial
sites such as subcutis or cutis and 13 in deeper site
such as fascia and muscle of extremities) and 13
with unknown depths. Details of the location of
external soft tissue were as follows: 22 cases in
lower extremities, 8 each in upper extremities, limb
girdle, and trunk, and one of the head. Patient age

ranged from 11 to 89 years (mean, 57) in all cases,
24 to 84 (mean, 58) in retroperitoneal cases, 11 to 89
(mean, 54) in external soft tissue cases, and showed
no significant differences. Male-to-female ratio was
53:78 (unknown, 2), 36:49 in retroperitoneal cases,
and 17:29 in external soft tissue cases. Tumor sizes
ranged from 5 to 35 cm (mean, 13.8) in retroperi-
toneal cases and 1 to 25 (mean, 5.8) in external soft
tissue cases including superficial cases (mean, 3.8)
and deep external soft tissue cases (mean, 9.2).
Significant differences were observed between the
tumor sizes of abdominal cases and those of super-
ficial cases (P , 0.001), and also between deep
external soft tissue cases and superficial cases (P 5
0.002557).

Seven cases showed rhabdoid features. A sum-
mary of the clinicopathological data of the cases
with rhabdoid features is listed in Table 2. In these
cases, patient age ranged from 33 to 84 years, three
were female, and four were male. Tumor size
ranged from 3 to 22 cm. Patient ages and tumor
sizes showed no differences between cases with
rhabdoid features and those without rhabdoid fea-
tures, regardless of the tumor site.

Therapy
The summary of the therapy in patients with

rhabdoid features is listed also in Table 2. In patient
1, with an intra-abdominal mass, the tumor was
easily resected from the omentum. The other with
an intra-abdominal mass, patient 2, showed no in-
vasion to the surrounding organs and was treated
by excision. Patient 3, with a subcutaneous tumor,
underwent excision with a required wide surgical
margin. In patient 4, a subcutaneous tumor was
also excised with a wide margin. Patient 5 had an
intramuscular tumor that was easily movable and
was excised with the required wide surgical margin
after preoperative chemotherapy with vincristine,
actinomycin-D, and cyclophosphamide. In patient
6, with a tumor arising in the thigh, pulmonary
metastasis was found at presentation and the pa-
tient underwent preoperative radiation and chemo-
therapy with adriamycin, vincristine, and cyclo-
phosphamide, followed by the excision of the
tumor arising in the sartorius muscle. In the re-
maining case, of a tumor arising in the buttocks, the
tumor was excised but details are not known.

Histological Findings
The seven cases with rhabdoid features showed a

great variety of histological features compared with
leiomyosarcomas without rhabdoid features. Three
cases showed well to moderately differentiated
leiomyosarcoma, displaying interlacing bundles of
elongated spindle cells with abundant eosinophilic

TABLE 1. Monochronal antibodies used

Clone Source Dilution

Vimentin V9 DAKO 1:25
aSMA 1A4 SIGMA 1:5000
Muscle actin HHF35 Biomeda 1:200
Desmin D33 DAKO 1:100
Cytokeratin CAM5.2 Becton Dickinson 1:20

SMA, smooth muscle actin.
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or clear cytoplasm (Fig. 1A, 2A). One of them was a
poorly differentiated type consisting of short spin-
dle cells with less identifiable longitudinal striations
(Fig. 3A). Those cases revealed anaplastic foci and a
collection of poorly differentiated anaplastic cells.
The areas contained relatively large polygonal cells
that had eccentric nuclei with prominent nucleoli
and eosinophilic globular perinuclear inclusion,
similar to those seen in malignant rhabdoid tumors
(Fig. 1B, 2B, 3B). Another two cases contained nu-
merous anaplastic large cells with highly pleomor-

phic nuclei, intimately admixed with a component
of spindled cells in the fascicles. Although those two
cases superficially resembled pleomorphic malig-
nant fibrous histiocytoma (MFH), a smooth muscle
differentiation was documented by immunohisto-
chemistry and Masson trichrome stainings. One of
these pleomorphic cases partly showed a nodular
configuration with anaplastic tumor cells floating in
the myxoid matrix, resembling myxoid malignant
fibrous histiocytoma MFH. Those pleomorphic

FIGURE 1. Leiomyosarcoma arising in the subcutis of the thigh.
Patient died from disease at 19 months (patient 3). A, Well-defined
fascicular structure of the tumor cells. B, Anaplastic foci containing
large polygonal cells with globular cytoplasmic inclusion (hematoxylin
and eosin).

TABLE 2. List of cases with rhabdoid features

Patient Age Sex Site Size (cm) Therapy Prognosis Histologic finding

1 55 F Abdominal cavity 18 3 9.5 Marginal excision 85 mo. Alive Epithelioid leiomyosarcoma
2 62 F Omentum 13 3 10 Marginal excision Unknown Moderately differentiated
3 53 F Thigh, subcutis 8 3 6 Wide excision 19 mo. DOD Moderately differentiated
4 76 M Buttock, subcutis 6 3 5 Wide excision 27 mo. Alive Pleomorphic, myxoid MFH like area
5 33 M Thigh muscle 5 3 6 Wide excision after chemotherapy 45 mo. DOD Poorly differentiated
6 54 M Thigh muscle

with lung meta.
22 3 10 Wide excision after radiation and

chemotherapy
9 mo. DOD Well to moderately differentiated

7 84 M Buttock 3 3 3 Excision, unknown detail 93 mo. Alive Pleomorphic

DOD, death from disease; meta, metastasis.

FIGURE 2. Leiomyosarcoma arising in the muscle of the thigh.
Patient died from disease at 9 months (patient 6). A, Well-defined
fascicular structure of the tumor cells. B, A collection of rhabdoid cells
is observed in part (hematoxylin and eosin).
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cases showed some rhabdoid cells scattering
throughout the tumor. One case arising in the ab-
dominal cavity was classified as an epithelioid
leiomyosarcoma and collections of rhabdoid cells
were focally present (Fig. 4). The foci of rhab-
doid cells have an association with hemorrhagic
regions. Sometimes multinucleated giant cells with
rhabdoid-like inclusion were also present.

Immunohistological Results
Of the cases with rhabdoid features, six were

available for immunohistochemistry (Table 3). All
six cases showed positivity for vimentin, HHF35,
and a-smooth muscle actin. Four cases were posi-
tive for desmin. The inclusion bodies in anaplastic
cells showing rhabdoid features were positive for
vimentin in all five cases, and desmin in four cases
with globular fashion (Fig. 5, A-B), whereas cells
other than those with a rhabdoid phenotype
showed a diffuse positivity in the cytoplasm for
desmin and vimentin. Actins showed a diffuse pos-

itivity in the cytoplasm but not in globular config-
urations like intermediate filaments (Fig. 5, C-D).
Cytokeratin was negative in all the cases. All cases
were also negative for myoglobin.

Prognosis with Statistical Analyses
Follow-up information was available in 91 cases.

The follow-up periods ranged from 4 days to 27
years, 7 months (mean, 4 years, 10 months). The
5-year survival rate in all the cases was 45%, and the
10-year rate was 40%. In retroperitoneal cases, the
5-year survival rate was 32% and the 10-year rate
was 29, and 68 and 55%, respectively, in all the
external soft tissue cases. Retroperitoneal cases had
significantly poorer prognoses than external soft
tissue cases (P 5 0.0002). Tumor size was a prog-
nostic factor in external soft tissue cases (P 5
0.0068), but not in retroperitoneal cases. There was
no prognostic difference with respect to patient
age.

Prognostic analyses by rhabdoid features were
done after dividing into retroperitoneal and exter-
nal soft tissue cases. Patients with rhabdoid fea-
tures had a poorer prognosis than those without
rhabdoid features in external soft tissue cases (P 5
0.0350 by Peto log-rank test, P 5 0.0547 by Gehan-
Wilcoxon test) but not in retroperitoneal cases.

FIGURE 3. Leiomyosarcoma arising in muscle of the thigh. Patient
died from disease at 45 months (patient 5). A, Short spindle tumor cells
showing no defined fascicular structure. B, Anaplastic foci show
aggregates of rhabdoid cells with prominent cytoplasmic inclusion.

FIGURE 4. Retroperitoneal type of epithelioid leiomyosarcoma.
Patient alive at 85 months (patient 1). Anaplastic foci show large sized
tumor cells occasionally containing cytoplasmic inclusions.

TABLE 3. Immunohistochemical results

Case vimentin a-SMA HHF desmin Cam5.2

1 1 1 1 ND 2
2 1 1 weekly 1 1 2
3 1 1 1 weekly 1 2
4 1 1 focally 1 2 2
5 1 1 1 1 2
6 1 1 1 1 2
7 ND ND ND ND ND

ND, not done; SMA, smooth muscle actin.
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DISCUSSION

Rhabdoid cells appear diffusely in malignant
rhabdoid tumors. The term malignant rhabdoid
tumor was originally used to describe a type of
pediatric renal tumor with a clinicopathologic dis-
tinction from Wilms’ tumors (1, 2). Although rare,
malignant rhabdoid tumors of the kidney demon-
strate particularly aggressive growth and poor prog-
nosis.

There is substantial report of rhabdoid morphol-
ogy’s being observed in a broad spectrum of tumor
types, such as malignant tumors reported as extra-
renal rhabdoid tumors arising in various extrarenal
sites (7–23), and a variety of malignant neoplasms
of known histogenesis, including either epithelial or
nonepithelial malignant tumors (24 –37). Concern-
ing prognosis in cases with rhabdoid morphology,
Wick et al. determined that less than 50% of pa-
tients with extrarenal rhabdoid tumors have sur-
vived for 5 years without tumor recurrence (9). In
cases of extrarenal rhabdoid tumors reported by
Parham et al., the 5-year survival rate was about
25% (7). In addition to those large series, several
individual case reports have also demonstrated
poor prognosis of the cases. After all, malignant

neoplasms with rhabdoid morphology, along with
malignant rhabdoid tumor of the kidney, are now
recognized as highly aggressive neoplasms.

Some doubts regarding about an entity of “extra-
renal rhabdoid tumor” still exist. In a recent study,
a reassessment of extrarenal rhabdoid tumors was
performed by Leong et al. with the lesions actually
representing leiomyosarcoma, carcinomas, epithe-
lioid sarcoma, and desmoplastic small round cell
tumors (8). Wick et al., who also suggested that
rhabdoid tumors reflect a phenotype of heteroge-
nous derivation, support the retention of the diag-
nosis of rhabdoid tumor because of an association
with aggressive biological behavior (9). Parham et
al. reviewed 42 cases of tumors that were initially
diagnosed as extrarenal rhabdoid tumors (7). They
found that in all but 11 of the 42 cases, rhabdoid
tumor cells appeared only as a component of
poorly differentiated neoplasms, including histo-
logically defined sarcoma, carcinomas, melanomas,
and carcinosarcomas. They held the definition of
extrarenal rhabdoid tumors for the 11 cases of
primitive sarcoma of unknown histogenesis with
rhabdoid features as “true” extrarenal rhabdoid tu-
mors.

FIGURE 5. Immunohistochemical findings of leiomyosarcoma arising in muscle of the thigh (patient 5). Vimentin (A) and desmin (B) are stained
at the cytoplasmic inclusion in the rhabdoid cells, whereas HHF35 (C) and a-SMA (D) are diffusely positive in the cytoplasm of the tumor cells. All
the antibodies are also strongly positive in the small-sized tumor cells, corroborating leiomyosarcoma, though poorly differentiated.
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The sequential appearance of rhabdoid cells
among primitive neoplasms of undetermined his-
togenesis through specific malignant neoplasms in-
dicates that the rhabdoid phenotype could be a
potential final pathway for the evolution of various
neoplasms as they progress to a higher-grade, more
aggressive biological state (38).

The presence of rhabdoid cells in soft-tissue neo-
plasms has been reported in epithelioid sarcoma
(24, 35, 37), synovial sarcoma (24, 26, 36), extraskel-
etal myxoid chondrosarcoma (24), malignant me-
sothelioma (24, 29), desmoplastic small round cell
tumors (39, 40), malignant peripheral nerve sheath
tumors (41), and even in rhabdomyosarcoma (42).
Wick et al. demonstrated one case of leiomyosar-
coma with rhabdoid features, but the details are
unclear (9). Leong et al. retrieved a case of gastric
leiomyosarcoma from a putative extrarenal malig-
nant rhabdoid tumor (8). Regarding the immuno-
reactivity for intermediate filaments in the rhab-
doid cells, almost all cases were reactive for
vimentin, and the majority of the cases were posi-
tive for cytokeratin as well. Cytokeratins 8 and 18
were detected in rhabdoid cells in a malignant
rhabdoid tumor (unpublished observations). Other
intermediate filaments, like desmin, neurofilament,
or glialfibrillary acidic protein, have been detected
in the few cases reported (7, 12, 30). Several cases of
malignant rhabdoid tumors reported previously
have showed desmin positivity, revealing a poten-
tial for myogenic differentiation (6, 9, 10). Except
for those cases, leiomyosarcoma with rhabdoid fea-
tures have not yet been reported.

Recently, new subtypes of leiomyosarcoma, such
as inflammatory leiomyosarcoma and leiomyosar-
coma with osteoclast-like giant cells, have been
proposed (43, 44). Leiomyosarcomas with areas
simulating myxoid MFH are also reported (45). Ple-
omorphic leiomyosarcoma have been also been
compared with ordinary-type MFH (46, 47, 49). Af-
ter this, leiomyosarcoma should be more common
in human soft part sarcomas. Leiomyosarcomas are
subdivided according to the tumor location, such
as leiomyosarcomas of retroperitoneum or mesen-
tery, leiomyosarcoma of deep external soft tissue,
leiomyosarcoma arising in cutis and subcutis, and
of vascular origin (1–3). Nielsen et al. proposed a
different criteria for tumors arising in vulva to dis-
tinguish between leiomyomas and leiomyosarco-
mas (48). The subgrouping is important because
of the biological and clinical differences. In the
present study, we investigated the prognostic sig-
nificance of the presence of rhabdoid features after
dividing leiomyosarcomas into the subgroups. The
cases of retroperitoneal leiomyosarcoma showed
no correlation between the rhabdoid features and
prognosis, probably because of the high aggressive-
ness of those cases, in which the 5-year survival was

only 32%. On the other hand, in external soft tissue,
leiomyosarcomas with rhabdoid features tended to
have poorer prognosis than those without rhabdoid
features. However, because of the limited data,
many more cases need to be analyzed before this
can be confirmed.

Rhabdoid cells should be distinguished from rhab-
domyoblasts because the tumors presented in this
study show myogenic differentiation. Rhabdomyo-
blasts in rhabdomyosarcomas display another type
of cytoplasmic globular arrangement that is deeply
eosinophilic, compared with the inclusions in
rhabdoid cells being more homogeneous, better
circumscribed, and not so prominently eosino-
philic (42). Furthermore, pleomorphic rhabdo-
myosarcomas lack a consistent growth pattern and
form poorly defined aggregates in most tumors,
compared with leiomyosarcomas, which show
intersecting fascicles, and also show distinctive
strap-like tumor cells (50). Myoglobin is positive
only in rhabdomyosarcomas.

In conclusion, we found seven cases of leiomyo-
sarcoma with rhabdoid features among 133 leiomy-
osarcomas, and these specific cases showed a ten-
dency for poor prognoses. Rhabdoid features
should be considered as being a predictor of poor
prognosis for leiomyosarcomas, as well as for other
neoplasms, as has been reported previously.
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