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Abstract Dedifferentiated parosteal
osteosarcomas are characterized his-
tologically by the combination of
low-grade fibroblastic osteosarcoma
admixed with a high-grade compo-
nent that typically has the appear-
ance of malignant fibrous histiocyto-
ma or osteosarcoma. Herein we re-
port a case of dedifferentiated paros-
teal osteosarcoma of the distal fe-
mur, in which the high-grade compo-
nent consisted of rhabdomyosarco-
ma. To our knowledge, a rhabdo-
myosarcomatous component has not
been described previously in a dedif-
ferentiated parosteal osteosarcoma.
The clinical, radiologic, and patho-
logic features of this rare type of sur-
face osteosarcoma are described.
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Dedifferentiated parosteal osteosarcoma
with rhabdomyosarcomatous differentiation

Introduction

Parosteal osteosarcoma is a low-
grade neoplasm which represents the
most common type of surface osteo-
sarcoma. Between 10 and 20% of all
parosteal osteosarcomas undergo
“dedifferentiation” to a higher grade
[1, 2]. Often, the dedifferentiated ar-
eas are recognizable on radiographic
studies as lucent regions within an
otherwise radiodense lesion. Most
commonly, the high-grade compo-
nent has the histologic appearance of

malignant fibrous histiocytoma, fi-
brosarcoma, or osteosarcoma. Herein
we report a case of a dedifferentiated
parosteal osteosarcoma of the distal
femur, in which the high-grade com-
ponent was composed entirely of
rhabdomyosarcoma. To our knowl-
edge, a rhabdomyosarcomatous com-
ponent in a dedifferentiated parosteal
osteosarcoma has not been described
previously.

Case report

A 36-year-old pregnant woman pre-
sented with an 8-month history of in-
creasing pain and swelling in the
right knee. Physical examination re-
vealed a palpable mass in the popli-
teal region associated with edema
and warmth, and markedly decreased
range of motion of the right knee.
Radiographs showed a large, pre-
dominantly ossified mass arising
from the surface of the distal femur
(Fig. 1); areas of radiolucency were
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noted on CT scans (Fig. 2). MRI
scans showed a lesion of mixed high
and low signal intensity, with areas
of reduced signal intensity corre-
sponding to the mineralized regions
seen on plain radiographs. MRI
scans also highlighted areas of med-
ullary cavity invasion (Figs. 3, 4).
These radiographic findings were
felt to represent a variant of surface
osteosarcoma with secondary in-
volvement of the medullary cavity. A
CT scan of the chest showed no lung
metastases. A CT-guided biopsy was
interpreted as “osteosarcoma,” and
consisted entirely of fragments of
low-grade, parosteal osteosarcoma.

The patient was non-compliant
with her treatment plan and did not
return for approximately 9 months
following biopsy. At this time, addi-
tional imaging studies were obtained
which showed interval progression
of the tumor, including a marked in-
crease in size and prominent medul-
lary cavity invasion (Figs. 5, 6). CT
scans of the chest revealed multiple
pulmonary metastases bilaterally.
Neoadjuvant chemotherapy was giv-
en, followed by a right hip disarticu-
lation; limb salvage was not possible
because of the size of the lesion and
its proximity to neurovascular struc-
tures. Grossly, the tumor contained
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multiple dense bony nodules which
partially encompassed the distal fe-
mur (Fig. 7). Proximally, a large,
fleshy component with prominent
cystic necrosis was identified, which
invaded into the medullary cavity.
The entire tumor measured approxi-
mately 28.0 cm in greatest dimen-
sion. Histologically, the tumor con-
tained two distinct components. The
distal-most aspect of the tumor was
composed of interlacing trabeculae
of woven and lamellar bone with in-
tervening fibrous stroma (Fig. 8); no
significant cytologic atypia or mitot-
ic activity was noted in either the
bone trabeculae or fibrous stroma.

Fig. 1 A Posteroanterior (PA) and B later-
al radiographs of the knee obtained at the
time of initial presentation demonstrate a
large, vaguely lobulated, densely mineral-
ized tumor encompassing the distal femur

Fig. 2 Axial CT scan demonstrates a lobu-
lated, ossified lesion containing radiolucent
foci arising from the surface of the femur

Fig. 3 Coronal plane T2-weighted fast
spin echo/fat suppression MR images
(TE=80, TR=3379) demonstrate the “bi-
phasic” nature of the tumor with rounded,
ossified areas distally (arrowhead) as well
as areas of high signal intensity proximally
(long arrow). Also note the mixed signal in
the medullary canal, indicating involve-
ment of this region as well

Fig. 4 Axial T1-weighted MR images
(TE=14, TR=775) highlight the rounded,
ossified low-grade areas as well as perme-
ation of the medullary cavity by high-grade
tumor
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mas is a well-known phenomenon.
Dwinnell et al. [3] and Unni et al. [4]
described “transformation” of sever-
al parosteal osteosarcomas into high-
er-grade osteosarcomas. Similar
cases were described by Dunham et

Fig. 5 PA (A) and lateral (B) plain radio-
graphs obtained 9 months after presenta-
tion show interval progression of the high-
grade areas, with more areas of radiolucen-
cy than seen previously

Fig. 6 Coronal inversion recovery MR im-
ages (TR=1900, TE=30, TI=125) show ar-
eas of ossified tumor, marked progression
of the high-grade component (high signal
intensity areas proximally), and involve-
ment of the medullary cavity. The most
proximal areas of high signal intensity re-
present reactive changes and edema (digi-
tal image)

Fig. 7 Gross photograph of the tumor,
which consisted of large, oval, ossified
nodules (arrowheads) and a large, fleshy,
centrally necrotic mass

The histology of this component was
typical of a parosteal osteosarcoma.
The second component consisted of
small round cells which, in areas, ex-
hibited fibrillary pink cytoplasm, as-
sociated with abundant mitotic activ-
ity and extensive necrosis (Fig. 8).
The cells from the high-grade com-
ponent were strongly immunoreac-
tive for desmin and myogenin (Fig.
9), and negative for keratin, S-100
protein, and CD99. The high-grade
component extensively invaded the
medullary cavity and permeated can-

cellous bone. A diagnosis of dedif-
ferentiated parosteal osteosarcoma
with a rhabdomyosarcomatous com-
ponent was made. Postoperative che-
motherapy was also given, but the
patient died with widespread meta-
static disease 9 months after hip dis-
articulation.

Discussion

Parosteal osteosarcomas represent
approximately 5% of all osteosarco-
mas and are the most common type
of surface osteosarcoma. The peak
age incidence for parosteal osteosar-
coma is in the third and fourth de-
cades, and men and women are af-
fected equally. The most common lo-
cations include the distal femur,
proximal tibia, and proximal humer-
us. Patients typically present with lo-
calized swelling or a mass of long
duration with or without pain. In the
typical case, parosteal osteosarcomas
are low grade and are composed of
woven or lamellar bone embedded in
a relatively bland fibrous stroma
without obvious cytologic atypia or
abundant mitotic activity. Dediffer-
entiation of low-grade osteosarco-



pearance of the high-grade compo-
nent of the tumor. In most cases of
dedifferentiated parosteal osteosar-
coma, the morphology of the high-
grade component is that of malignant
fibrous histiocytoma, fibrosarcoma,
or osteosarcoma [2, 5, 6, 9]. In the
case presented here, the high-grade
component was rhabdomyosarcoma,
confirmed with positive desmin and
myogenin immunostains. To our
knowledge, this is the first reported
case of a dedifferentiated parosteal
osteosarcoma with rhabdomyosarco-
matous differentiation. Other prima-
ry low-grade sarcomas have been
known to dedifferentiate into rhab-
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domyosarcoma, including chondro-
sarcoma [10] and liposarcoma [11].

The presence of a high-grade, de-
differentiated component is associat-
ed with a more aggressive growth
pattern and permeation of the under-
lying cortex and medullary cavity;
medullary cavity involvement is
more commonly seen in parosteal
osteosarcomas with a dedifferentiat-
ed component. Metastases are also
significantly more common when
dedifferentiation occurs [1, 9]; ap-
proximately 50% of patients with de-
differentiated parosteal osteosarco-
mas develop distant metastases. The
patient described here presented with

Fig. 8 Histologically, the tumor was com-
posed of A areas typical of parosteal osteo-
sarcoma, as well as B a high-grade compo-
nent, which proved to be rhabdomyosarco-
ma (arrow indicates a rhabdomyoblast)

Fig. 9 Immunohistochemical stains for
A desmin and B myogenin were strongly
positive, confirming that the high-grade
component was rhabdomyosarcoma

al. [5] and Pintado et al. [6]. A 1994
review of the Mayo Clinic experi-
ence with parosteal osteosarcomas
by Okada et al. [1] revealed 37 cases
of dedifferentiated parosteal osteo-
sarcoma, representing 16% of all pa-
rosteal osteosarcomas seen there.

Parosteal osteosarcomas have a
relatively typical radiographic ap-
pearance. Imaging studies demon-
strate a lobulated, radiodense mass
most commonly arising in the meta-
physeal region of long bones, often
the distal femur, proximal tibia, or
proximal humerus. Less commonly,
parosteal osteosarcomas arise from
the diaphysis of a long bone. Occa-
sionally, parosteal osteosarcomas in-
vade the underlying medullary cavi-
ty, but are often separated from the
underlying cortex by a thin lucent re-
gion. When higher-grade areas are
present, they typically manifest ra-
diographically as lucent regions
which may destroy the mineralized,
low-grade component or invade the
medullary cavity [7, 8], as in the
case presented here.

The unusual feature of the case
presented herein is the histologic ap-
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stage IIB disease, but developed pul-
monary metastases in the interim be-
tween biopsy and definitive therapy.
The prognosis of dedifferentiated pa-
rosteal osteosarcoma is similar to the
prognosis for conventional intramed-
ullary osteosarcoma.

Dedifferentiated areas are more
frequently encountered in local re-
currences than in de novo lesions. As
in the case reported by Shuhaibar
and Friedman [12], the patient de-
scribed here likely had dedifferenti-
ated areas at presentation based on
the radiographic findings. However,
the high-grade areas were not pres-
ent in the initial biopsy material. The
relatively poor prognosis of dediffer-
entiated parosteal osteosarcoma does
not appear to change if the high-
grade areas are identified at presen-
tation or develop in a subsequent lo-
cal recurrence.
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