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Summary. This report describes an extremely rare case
of extraskeletal mesenchymal chondrosarcoma. The tu
mor, occurring in the right leg of a male aged 35, was
composed of undifferentiated mesenchymal cells and in
terspersed islands of well-differentiated cartilaginous
tissue. Immunohistochemically, 8-100 protein was detected
in transitional forms between undifferentiated mesen
chymal cells and well-differentiated cartilaginous cells
as well as well-differentiated cartilaginous cells. Ultra
structurally, the undifferentiated mesenchymal cells had
a narrow cytoplasm with a sparsity of organelles. The
well-differentiated cartilaginous cells showed many
features common to chondrocytes, such as abundant
rough endoplasmic reticulum, multiple well-developed
Golgi complexes, and microvillous and scalloped cyto
plasmic membranes. The differentiation toward carti
laginous cells of undifferentiated mesenchymal cells was
indicated by immunohistochemistry and electron micro
scopy.

INTRODUCTION

Mesenchymal chondrosarcoma was first described as
a distinct entity by Lichtenstein and Bernstein l

) in
1959. This neoplasm has a characteristic histological
appearance composed of a sheet of primitive or un
differentiated mesenchymal cells and interspersed
islands of well-differentiated cartilaginous tissue. l

,2)

Mesenchymal Chondrosarcoma, especially of the soft
tissue, is a rare tumor. It is about one-third less com
mon in the soft tissue in the bone.3

) Extraskeletal
mesenchymal chondrosarcoma has been encountered
in the orbit,4) cranial and spinal meninges,5) kidneY,6)
lung,7) mediastinum,S) trunk and extremities.3

) Because
of its rarity and histologic features, diagnosis is
occasionally difficult. In this article, we describe the
histologic, immunohistochemical and ultrastructural
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findings of an extraskeletal mesenchymal chondro
sarcoma.

CASE REPORT

A 35-year-old man, who had been treated with medi
cation for hyperlipemia, complained of a six-month
history of a slow-growing, painless and movable
intermuscular mass in the distal portion of his right
leg. Roentgenograms of the right leg showed a tumor
mass with faint reticular shadow and occasional
calcification in the soft tissue (Fig. 1). The tumor was

Fig. 1. Roentgenogram of the patient's right leg.
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Fig. 2. The cut surface of the tumor is homogenous
whitish yellow except for isolated and irregular calcified
or hemorrhagic areas.

resected under the working diagnosis of neurinoma.
Although he was treated with anti-cancer chemother
apy of adriamycin and cis-platinum and amputation
of the right leg, pulmonary metastasis developed 3
years after surgery.

MATERIALS AND METHODS

The resected tumor was fixed in 10% neutral buffered
formalin and processed for embedding in a routine
manner. Sections were cut at a 3-mm thickness and
stained with hematoxylin and eosin, periodic acid
Schiff (PAS) reaction with or without diastase diges
tion, alcian blue (pH 2.5), Azan-Mallory and silver
impregnation.

Immunohistochemical studies were performed on
paraffin sections with the biotin-streptavidin-peroxidase
complex technique. The applied mouse monoclonal
antibodies were those of neuron-specific enolase (NSE),
desmin and leukocyte common antigen (LeA) (all from
Dakopatts, Glostrap, Denmark). A rabbit anti-S-100
protein antibody obtained from Dakopatts was also
applied. For negative controls, non-immune mouse or
rabbit serum was used in place of the primary anti
bodies. For comparative studies, we used 3 Ewing's
sarcomas of the bone, 3 embryonal rhabdomyosar
comas and 3 malignant lymphomas.

For electron microscopic examination, the tissue
cubes were fixed in 2.5% phosphate-buffered glutaral
dehyde, post-fixed in 1% osmium tetroxide, and em-

bedded in epoxy resin. Ultrathin sections were
stained with uranyl acetate and lead citrate.

RESULTS

Gross observations

The tumor formed a well-circumscribed, elastic hard
mass with a sharply defined margin in the subcutane
ous tissue, and measured 3.0 X 2.5 X 1.7 cm. It was not
adherent to the periosteum, bone, nerve or skin. The
appearance of the cut section was homogenous whit
ish yellow, except for isolated and irregular calcified
or hemorrhagic areas (Fig. 2).

Histological findings

Microscopically,· the tumor was mainly composed of
small round to spindle cells, the nests of which separ
ated by fibrous septa of varying widths (Fig. 3a). The
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Fig. 4. Well-differentiated cartilaginous tissue with cal- Fig. 5. An area resembling osteosarcoma. However, the
cification and ossification. HE. bordering cells of bone have little atypia.

Table 1. Immunohistochemical findings in small cell neoplasms

Positively of other types of small cell neoplasm

Present Ewing's Embryonal Malignant
Antibodya to: case sarcoma rhabdomyosarcoma lymphoma

S-lOO protein +b 2/3 0/3 0/3

NSE 3/3 0/3 0/3

Desmin 0/3 3/3 0/3

LCA 0/3 0/3 3/3

a, NSE: neuron-specific enolase; LCA: leukocyte common antigen.
b, +: positive; -: negative.
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Fig. 8. Immunohistochemical staining for S-100 protein.
Well-differentiated cartilaginous cells are strongly posi
tive for S-100 protein. A number of poorly differentiated
cells are also weakly positive for the antigen.

tumor cells had a scanty cytoplasm and round to oval
nuclei with occasional marked hyperchromasia and
less conspicuous nucleoli (Fig. 3b). Although a few
cells had a little glycogen in the cytoplasm, no sig
nificant amount of intracellular glycogen was detect
ed in any tumor cells. No multinucleated osteoclast
like or ganglion-like cells were seen. Hormer-Wright
rosettes were not observed. There were also consider
able areas of well-differentiated cartilaginous tissue
with occasional calcification and ossification (Fig. 4).
Furthermore, there were some areas resembling
osteosarcoma (Fig. 5) or hemangiopericytoma (Fig.
6). However, histologic transitional features between
small round to spindle cell tumor areas and well
differentiated cartilaginous area were occasionally
found (Fig. 7).

Immunohistochemical analysis

Results of immunohistochemical examination are
summarized in Table 1. In the well-differentiated
cartilaginous and transitional areas, there were many
cells strongly positive for S-IOO protein. A few cells in
the small cell area were weakly positive for S-IOO
protein (Fig. 8). There were no tumor cells positive
for NSE, desmin or LCA in the present tumor. How
ever, all Ewing's sarcoma, all rhabdomyosarcomas
and all malignant lymphomas examined showed
positive reactions for NSE, desmin and LCA, respec
tively.

Fig. 9. Electron micrograph of well-differentiated carti
laginous cells containing abundant rough endoplasmic
reticulum and multiple well-developed Golgi complexes.
Bar=l,um.

Ultrastructural findings

The well-differentiated cartilaginous cells contained
abundant rough endoplasmic reticulum and multiple
well-develop~d Golgi complexes in the cytoplasm
(Fig. 9). Although the majority of undifferentiated
small cells usually presented a thin cytoplasm with
sparse organelles (Fig. lOa), some cells contained a
number of round mitochondria (Fig. lOb). The matrix
of the tumor consisted of collagenous fibrils.

DISCUSSION

Mesenchymal chondrosarcoma is a caltilaginous tumor
of characteristic histological appearance composed
of sheets of primitive or undifferentiated mesenchymal
cells and interspersed islands of well-differentiated
cartilaginous tissue. 1

,2) Immunohistochemical or ultra-
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structural studies have mainly been carried out on
mesenchymal chondrosarcomas arising from the
bone. Immunohistochemically, the well-differentiated
cartilaginous cells of mesenchymal chondrosarcoma
are strongly positive for S-IOO protein, and transi
tional cells at the interface of small cells and chon
droid foci are variably labeled.9,lO) Ultrastructurally,
the well-differentiated cartilaginous cells of mesen
chymal chondrosarcoma show many features com
mon to chondrocytes, such as abundant rough endo
plasmic reticulum and multiple well-developed Golgi
complexes. The undifferentiated mesenchymal cells
have a sparsity of organelles. 11,12) Some undifferentiat
ed mesenchymal cells may have a number of mito
chondria.9) The present case of extraskeletal mesen
chymal chondrosarcoma principally showed the same
features as those of the intraosseous mesenchymal
chondrosarcomas reported.

Although typical examples of mesenchymal chondro
sarcomas pose no particular problem in diagnosis,
correct evaluation may be extremely difficult, with

insufficient numbers of sections showing only one of
the two main tissue elements, especially undifferen
tiated features. Undifferentiated small cells of extra
skeletal mesenchymal chondrosarcoma may resem
ble the tumor cells of other malignant small cell
tumors such as extraskeletal Ewing's sarcoma,13,14) or
extraskeletal osteosarcoma,15-17) especially of small
cell variant or chondroblastic variant, and others.
These extraskeletal tumors also show the same im
munohistochemical and ultrastructural -features as
those of intraosseous counterparts.14,17) Embryonal
rhabdomyosarcomas and malignant lymphomas have
helpful immunohistochemical markers of desmin18)
and LeA,19) respectively. Mesenchymal chondrosar
comas occasionally show an hemangiopericytoma
like arrangement,20) while unequivocal hemangioperi
cytomas have not been reported to show cartilagin
ous metaplasia or reactive cartilage formation.

The pathogenesis of extraskeletal mesenchymal
chondrosarcoma is still obscure, but its origin from
primitive mesenchymal cells rather than preformed
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cartilage cells appears likely.
Unlike common chondrosarcoma and myxoid chon

drosarcoma, mesenchymal chondrosarcoma is a high
ly malignant neoplasm that easily produces meta
stasis in most cases.21

) Unfortunately, no effective
therapeutic procedures for mesenchymal chondrosar
coma have been established yet. We are conducting
research work on the chemosensitivity of mesen
chymal chondrosarcoma cells using an original cul
tured cell line.22

)
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