
Abstract. – Extraskeletal osteosarcoma
(ESOS) is a rare malignant mesenchymal neo-
plasm that accounts for less than 4% of all os-
teosarcomas and approximately 1-2% of all
soft tissue sarcomas. The tumor is typically
located in the deep soft tissues, without at-
tachment to skeletal bones. Although ESOS
has been found to develop virtually in every
organ, its most common locations are the
limbs. In the case of abdominal or pelvic le-
sions the diagnosis can be very difficult, thus
it necessarily requires confirmation after ex-
ploratory laparotomy and histopathology.
Such tumors may reach enormous sizes be-
fore detection because the enlarging mass
may not be associated with pain. ESOS may
be one of the differential diagnoses to be con-
sidered in the case of calcified masses arising
in retroperitoneal space. Here we describe a
bulky, bilateral, metastatic ESOS arising from
the retroperitoneum and causing obstructive
uropathy with consequent hydronephrosis.
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Introduction

Extraskeletal osteosarcoma (ESOS) is a rare
malignant mesenchymal neoplasm that accounts
for less than 4% of all osteosarcomas (OSs) and
approximately 1-2% of all soft tissue sarcomas1.
The criteria for the diagnosis of primary ESOS
provided by Allan et al2 include: its soft tissue
origin and no attachment to the bone or pe-
riostium; the uniform morphological pattern of
sarcomatous tissue that excludes the possibility
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of a mixed malignant mesenchymal tumor; the
production of malignant osteoid, bone or carti-
lage matrix by the sarcomatous tissue. Skeletal
OS is the most common primary malignant bone
neoplasm which typically occurs in the metaph-
ysis of long bones in young subjects3 while ESOS
most commonly occurs in patients older than 50
years, with a slight male predominance of
1.9:11,4,5. Although it has been reported that ESOS
may develop virtually in every organ, its most
common locations are the limbs5,6. In the case of
abdominal or pelvic lesions the diagnosis can be
very difficult, thus it necessarily requires confir-
mation after exploratory laparotomy and
histopathology7,8; such tumors may reach enor-
mous sizes before detection, because the enlarg-
ing mass may not be associated with pain1,8,9.
Here we describe a bulky, bilateral, metastatic
ESOS arising from the retroperitoneum and caus-
ing obstructive uropathy.

Case Report
A 66-year-old woman was hospitalized for a

right hypochondrium colicky pain radiating to
the ipsilateral subscapularis region. The pain had
appeared during the previous weeks and had per-
sisted despite nonsteroidal anti-inflammatory
medication. Moreover, it was not related to food
and posture. At the anamnesis, she reported hys-
terectomy for fibroids six months earlier. Clini-
cal examination showed that the patient perfor-
mance status was like to be good, but the ab-
domen appeared swollen by the right iliac fossa
because of the presence of voluminous palpable
mass that was hard, fixed to the deep layers and
sore to the touch. The abdominal ultrasound
(US) examination revealed a liver with gallblad-
der stones, with normal biliary tract and without
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Figure 1. Round and multinucleated cells separated by os-
teoid material (EE 200X).
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space-occupying lesions in the liver parenchy-
ma; there was also found a heterologous forma-
tion in the right iliac fossa with internal calcifi-
cation, that compressed the iliac vessels, and a
bilateral hydronephrosis, more marked on the
right than on the left. The laboratory tests re-
vealed a significant increase of alkaline phos-
phatase (ALP) 1460 U/L (normal range, 34-270
U/L), blood urea nitrogen (BUN) (196.2 mg/dl)
and creatinine (7.89 mg/ml) values. The blood
pressure was above 180 mmHg. The chest X-ray
showed the presence of multiple metastases
placed in both lung fields. Total body CT scan
without contrast confirmed the presence of lung
metastases, bilateral hydronephrosis, and mass in
right iliac fossa invading the ureter and the iliac
artery just before the subdivision. There was also
a sort of mass similar to the previous one but
with a reduced size in the left iliac fossa invading
the psoas muscle. The internal structure of the
masses was homogeneous, apart from the cen-
trally located amorphous high-attenuation areas;
this finding was consistent with calcifications.
There was no fat inside the lesion. The patient
underwent hemodialysis and then an exploratory
laparotomy. The exploration of the abdominal
cavity detected a retroperitoneal mass in the right
iliac region which besides compressing the iliac
vessels and infiltrating the ureter, it involved the
last ileal loop. Another mass in the left iliac fossa
caused a compression of the left iliac vessels and
ureters without infiltration. Because of the inop-
erability of the mass in the right iliac region, it
was performed an ileotransversostomy with enu-
cleation of the left mass and cholecystectomy.
The histological examination performed on the
mass diagnosed an ESOS infiltrating the psoas
muscle, the internal iliac artery and the bladder

wall. Macroscopically the mass was of hard con-
sistency, whitish-gray in color, and there were
large central calcified parts and areas of hemor-
rhagic-necrotic tissue. It was of the osteoblastic
histological type, consisting of osteoblasts pro-
ducing osteoid (Figure 1). The lesional cells
showed great cytological atypia, high mitotic ac-
tivity and permeative growth pattern. After
surgery BUN and creatinine values returned with-
in normal limits. After the hospital discharge,
which took place in the fifteenth day, the patient
was sent to a Cancer Center for chemotherapy.

Discussion

ESOS is a high-grade malignant mesenchymal
neoplasm with a very aggressive behavior9. The
tumor is typically located in the deep soft tissues,
without attachment to skeletal bones it is shown
by the radiographic examination or the inspection
performed during surgery10. The most common
affected site is the thigh (42.3%-52%), followed
by the upper extremities (11.5%), the retroperi-
toneum (11.5%), and the buttocks (7.7%)1. More-
over, in previous case reports ESOS has been
shown to develop in unusual sites, such as medi-
astinum11, hand12, cerebellum13, heart14, skin15,
pleura16, larynx17, scalp18, tongue19, penis20, gall-
bladder21, breast22, and mesentery7. The aetiology
of ESOS is essentially unknown, even if cases of
radiation-induced ESOS, a history of previous
trauma or intramuscular injection at the tumor site
and malignant transformation of myositis ossifi-
cation have been reported1,9,10,23. In our patient
there was no history of radiation or trauma, but
there was an anamnestic finding of hysterectomy
just six months before the diagnosis of ESOS.
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The most common presentation of ESOS is a
gradually enlarging mass that not always implies
pain. The size varies from 1 cm to 50 cm in diam-
eter. Very large and bulky tumors often develop in
the retroperitoneum before their detection as in
our case10. Thus, the size is the major prognostic
factor as patients with very large lesions have a
worse clinical outcome. Other poor prognostic
factors are the presence of metastatic lesions and
the patient age1,24,25. An increase of ALP is often
found in ESOS, and constitutes an established
prognostic factor26. In general, the prognosis of
ESOS is poor, with a 5-year overall survival rate
less than 37%5,9. Approximately 50% of such tu-
mors recur locally, and 60% develop lung metas-
tasis27. The lung is, therefore, the primary site of
metastasis although the liver, bone lymph nodes
and soft tissue represent other common sites of
metastases1,9,10. In our patient case the tumor mas-
sively invaded the abdominal cavity and metasta-
sized in both lung fields. According to these para-
meters our patient was in a very poor prognostic
subgroup, owing to a very bulky and high growth
rate tumor that was only partially resectable, and
because she was over sixty and presented multi-
ple metastatic lesions, a multi-organ impairment
and increased ALP levels. CT scan, as it was the
case with our patient, typically shows large soft
tissue masses with focal or massive areas of calci-
fication, with no osseous involvement5,9. MR im-
ages are not specific, showing an intermediate
signal intensity on T1-weighted images, and a
low- to hyperintense signal on T2-weighted
ones28. Since other neoplasms such as soft tissue
sarcomas and carcinosarcoma may present wide
areas of calcification29,30 as well as ESOS may not
present radiologically visible ossification, a histo-
logical biopsy is required to correctly address the
diagnosis5,9. The histological features of ESOS
are similar to those of skeletal OS though most
tumors are poorly differentiated and of high
grade. There are six different histological sub-
types of ESOS: the most common is the os-
teoblastic type (1), followed by (2) fibroblastic,
(3) chondroid, (4) teleangectatic, (5) small cell
and (6) well differentiated ones31. In our patient
the diagnosis of osteoblastic ESOS was con-
firmed by the tumor confination within the soft
tissue, without attachment to the bony structures,
and by the presence of abundant osteoid produced
by the malignant neoplastic cells, morphological-
ly identical to that of skeletal OS. A retroperi-
toneal mass with calcification has a wide range of
differential diagnoses, including several benign

and malignant conditions. Among the non-tu-
moral benign conditions, myositis ossifications
represents the most difficult differential diagnosis,
also because a malignant transformation of
myositis ossifications into ESOS has been report-
ed32,33. However, the histological examination
shows the presence in ESOS of the so called “re-
verse zoning phenomenon”, that is a central depo-
sition of osteoid material and a typical spindle
cell proliferation in the periphery, unlike in
myositis ossifications where the most mature por-
tion is located in the periphery (“zoning phenom-
enon”)27. The benign neoplasms of the retroperi-
toneum which may calcify include ganglioneuro-
ma, Schwannoma, paraganglioma, hemangioma
and mature teratoma, that are commonly hetero-
geneous, while ESOS is characterized by a typi-
cal uniform sarcomatous pattern34,35,36. Further-
more, the highly malignant behavior shown in our
case and the histological features of malignity
definitely excluded such benign conditions from
differential diagnosis. There are also other malig-
nant retroperitoneal tumors which may undergo
calcification, such as malignant fibrous histiocy-
toma, malignant mesenchymoma, dedifferentiated
liposarcoma and extraskeletal mesenchymal
chondrosarcoma29,37,38,39. Even in these cases the
typical finding of a uniform sarcomatous pattern
and massive calcification, along with the other
clinical, radiological, histopathological and im-
munohistochemical findings, properly addresses
the diagnosis of ESOS (Table I). The treatment of
choice for ESOS consists in the amputation or in
a wide surgical resection of the tumor for local
control and in order to prevent a possible recur-
rence. Chemotherapy and radiation therapy can
be combined to surgery although their role in the
neoadjuvant or adjuvant therapy has not been
clearly defined yet1,2,9,10,52. Nevertheless, classical,
high-grade ESOS still remains a very aggressive
rare tumor with a poor prognosis5,9,53,54. In our
case the surgical excision of the tumor invading
the left iliac fossa was merely intended to allow a
functional recovery of the ipsilateral kidney, oth-
erwise compromised by the tumor compression
exerted on the ureter. Indeed, the presence of a le-
sion infiltrating the iliac vessels and the right
ureter had brought to a serious kidney failure that
certainly aggravated the prognosis, already made
poor by the presence of pulmonary metastases.
The surgical intervention led to the rehabilitation
of the renal function with normalization of creati-
nine and BUN values, thus it spared the patient to
undergo subsequent dialysis. Our case report is
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particularly intended to point out that ESOS may
be one of the differential diagnoses to consider in
the case of calcified masses arising in retroperi-
toneal space.
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Calcified retroperitoneal mlignant
soft tissue sarcoma Diagnostic criteria

Extraskeletal osteosarcoma (ESOS) The increase of alkaline phosphatase (ALP) is a common finding26.
It appears as a large soft tissue mass with focal or massive central areas
of calcification, with no osseous involvement5,9.
Uniform morphological pattern of sarcomatous tissue producing osteoid,
bone or cartilage matrix, identical to that one produced by skeletal
osteosarcoma (OS)2.

Malignant fibrous histiocytoma (MFH) The definition of undifferentiated pleomorfic sarcoma/MFH is very
(termed undifferentiated pleomorphic controversial; MFH would not represents a distinct clinical entity,
sarcoma in the current nomenclature40) but rather a common “morphologic pattern” shared by many neoplasms,

irrespective of their differentiation41.
Areas of necrosis, hypervascularization, hemorrage, myxomatous tissue
or cystic degeneration tissue areas are within a heterogeneous mass42,43.
The most common subtype, the storiform-pleomorphic MFH, is typically
characterized by spindle cells mixed to polygonal or rounded cells,
arranged in a storiform pattern44. It can exhibit metaplastic calcifications
which are characteristically located at the periphery of the tumor37.
MFH tumor cells typically show immunoreaction only for vimentin41.
The diagnosis of MFH is of exclusion, it is restricted to those cases when
there is not a specific line of differentiation in a pleomorfic sarcoma40.

Dedifferentiated liposarcoma Liposarcomas are seen as poorly demarcated infiltrative lesions that
typically contain mixtures of fat and soft tissue components45.
The feature of dedifferentiated liposarcoma is the histological
coexistence of well to poorly differentiated liposarcoma and
non-lipomatous differentiated areas46.
Hyperexpression and amplification of genes MDM2 and CDK447.

Malignant mesenchymoma Soft tissue tumor of mesenchymal origin composed of two or more cellular
types any of which, if taken by itself, might be considered a primary
malignant neoplasm, in addition to undifferentiated or fibrosarcomatous
elements48.
Each of the two or more tissue elements has to be sufficiently differentiated49.
Malignant mesenchymoma presents as a heterogeneous mass, with
various radiologic and histological features which include wide areas of
calcification corresponding to an osteosarcomatous component29.

Extraskeletal mesenchymal chondrosarcoma It often presents a well-defined granular calcification, showing a
two-component configuration composed of calcified and uncalcified
tissues with comparably clear demarcation39.
Characteristic bimorphic pattern: coexistence of nests of well-defined
cartilaginous tissue and calcification within a cellular poorly differentiated
small round blue cell component50,51.

Table I. Differential diagnosis among calcified retroperitoneal soft tissue sarcomas.
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