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Abstract. Extraskeletal osteosarcoma is a rare soft tissue sarcoma 
and typically appears as a solid mass with variable mineraliza-
tion. A few cases of extraskeletal osteosarcoma have shown 
extensive hemorrhagic changes or bleeding due to its high-grade 
malignancy; however, to the best of our knowledge, no previous 
reports have described the pathological characteristics of 
tumors with non-hemorrhagic cystic change. The present report 
discusses three cases involving cystic lesions with a solid area at 
the periphery that arose in soft tissues. The large cystic spaces 
contained only yellowish-brown fluid and little or no blood, 
with no clear pathological necrotic tissue. The solid component 
comprised a focal area of osteoid production by highly anaplastic 
sarcomatous cells. All of the cases showed high-grade malig-
nancy histologically, and the average maximum diameter was 
approximately 175 mm. The tumors were located at the adductor 
muscles in two cases and at the intermuscular region of the 
hamstring muscles in one case. All of the patients consulted a 
doctor after more than half a year had passed since the recogni-
tion of swelling or a mass on their affected extremities. Surgical 
treatment was performed for all patients. One patient had lymph 
node metastasis, and another had lymphoedema after surgery, but 
no histological invasion to the lymphatic ducts was observed in 
the excised specimen. Degenerative changes in the fluid content 
over a long time-course as a result of tumor bleeding or necrosis, 
rather than lymphorrhea by lymphatic channel invasion of the 
tumor, might have contributed to the formation of the cystic 
lesion. Only 1 patient who underwent chemotherapy remained 
clinically disease-free over 10 years after surgery. Chemotherapy 
regimens for osteosarcoma rather than those for soft tissue 
sarcoma are mostly effective for extraskeletal osteosarcoma, so 

the diagnosis by a biopsy is essential. It is important to consider 
extraskeletal osteosarcoma in the differential diagnosis of soft 
tissue tumor with cystic form and calcification and a long clinical 
course before consulting a doctor.

Introduction

Extraskeletal osteosarcoma is a rare sarcoma of the non-skeletal 
tissue that produces neoplastic osteoid or bone (1). The tumor 
typically appears as a solid mass with variable mineralization 
and seldom has a cystic lesion.

Roller et al, reported the features of 19 patients with 
extraskeletal osteosarcoma radiographically and pathologi-
cally (2). In their report, mineralization on computed tomogram 
(CT) was seen in only 26% (5 of 19) of cases, and central 
necrosis on magnetic resonance imaging (MRI) was observed 
in 47% (9 of 16) of cases. They confirmed osteoid formation in 
the histology of all specimen. However, they did not mention 
whether or not central necrosis was observed pathologically in 
the excised specimen of the tumors.

Extraskeletal osteosarcoma is classified into six subtypes, 
just like intraosseous osteosarcoma, in the 2013 WHO classifi-
cation (1). Osteosarcoma with a cystic lesion can be classified 
as the telangiectatic-type, although this type typically mani-
fests as tumors predominantly composed of cystic spaces filled 
with blood (3). Telangiectatic-type intraosseous osteosarcoma 
is occasionally seen, and telangiectatic-type extraskeletal 
osteosarcoma that meets the strict diagnostic criteria is rarely 
reported (4-6). However, no previous reports have described 
the gross and pathological characteristics of extraskeletal 
osteosarcoma with non-hemorrhagic cystic change.

When a soft tissue tumor consisting of a solid lesion with 
calcification and a cystic lesion are observed, both benign 
(myositis ossificans and hemangioma) and malignant entities 
(dedifferentiated liposarcoma, synovial sarcoma, malignant 
peripheral nerve sheath tumor and undifferentiated pleomor-
phic sarcoma) are included in the differential diagnosis (2). It is 
very important to make an accurate pathological diagnosis in 
order to facilitate appropriate treatment with a chemotherapy 
regimen suited for the histological type. The clinical course 
and imaging findings are also useful for making a diagnosis, 
especially in cases of rare tumors.
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We herein report three rare cases of extraskeletal osteosar-
coma with cystic change. The Ethical Institutional Review Board 
of Kanazawa University Hospital approved the present study, and 
written informed consent was obtained from all patients.

Case report

Case 1. The patient was an 81-year-old man who presented with 
a 2-year history of a gradually enlarging mass in his left thigh. 
A large, ill‑defined, non‑movable, non‑tender, firm mass was 
noted on the upper medial portion of the left thigh. Plain film 
showed a large soft tissue mass with numerous small calcifica-
tions, located more or less centrally (Fig. 1A). CT showed a large 
deep-seated mass in the adductor magnus muscle (Fig. 1B). On 
MRI, the cystic lesion appeared hypointense on T1-weighted 
images and hyperintense on T2-fat suppression images, and 
the solid lesion showed a heterogeneous intensity on T2-fat 
suppression images (Fig. 1D). An axial view of dynamic MRI 
showed enhancement of the tumor periphery and the solid lesion 
(Fig. 1C). Scintigraphy with thallium-201 showed the increased 
uptake of the whole tumor, which was more pronounced in the 
solid component than in the cystic lesion. No distant metastases 
were observed on a close examination of the whole body.

A needle biopsy revealed undifferentiated pleomorphic 
sarcoma. We considered the possibility of extraskeletal osteo-
sarcoma, but a biopsy showed no sign of malignant osteoid 
formation.

Surgical treatment was selected because the patient was 
already of advanced age and might not tolerate chemotherapy. 
The tumor was widely excised with the adductor magnus, 
semimembranosus and semitendinosus, preserving the 
femoral vessels, nerve and sciatic nerve. The surgical margins 
were negative for tumor involvement. The patient received no 
other adjuvant treatment. About three months after surgery, 
lower leg lymphoedema appeared. He was observed conserva-
tively at an outpatient clinic but did not improve significantly. 
At one and half a year after surgery, recurrence was detected 
on imaging and confirmed by a needle biopsy. He underwent 
reoperation and adjuvant chemotherapy with the Adriamycin 
regimen. However, he was dead from his disease at three years 
after the primary surgery.

Case 2. A 78-year-old man presented with a soft tissue mass 
on the left upper posterior thigh. The mass in the adductor 
muscles gradually grew for a few years and was ill‑defined, 
painless, firm, and non‑movable. Radiologic findings showed 
both a solid and cystic lesion; the solid component included 
calcification on X-ray and CT, and the cystic component 
showed fluid-fluid levels on MRI (Fig. 2A, B and C). No 
distant metastases were observed on a close examination of 
the whole body. The tumor was pathologically diagnosed as 
undifferentiated pleomorphic sarcoma by a needle biopsy.

As the patient was already of advanced age and poten-
tially unable to tolerate chemotherapy, wide excision was 
planned for local control. The tumor was widely excised 
with the adductor magnus, semimembranosus, semiten-
dinosus and biceps femoris, preserving the sciatic nerve. 
A diagnosis of extraskeletal osteosarcoma was made. No 
invasion to the lymphatic ducts was observed in the excised 
specimen. The surgical margins were negative for tumor 

involvement. There was no hemorrhaging in the cystic 
spaces of the tumor, and only a yellowish-brown fluid 
with little blood flowed from the tumor when the resected 
specimen was cut (Fig. 3B).

There was no other adjuvant treatment; however, solitary 
lymph node metastasis was detected on MRI five months 
after excision of the primary tumor. The patient received 
oral pazopanib after the excision of the involved lymph node. 
However, lung metastases developed 10 months after the first 
surgery. Cyclophosphamide was administered as palliative 
chemotherapy. The patient died approximately one year after 
the detection of pulmonary metastasis.

Case 3. The patient was a 33-year-old woman with a soft tissue 
tumor in the distal part of the left posterior thigh. The patient 
had noticed a mass that had been gradually growing in size 
for approximately six months. She felt a well-circumscribed, 
non‑tender firm mass between the biceps femoris muscle and 
semitendinosus muscle. CT showed a solid component with foci 
of calcification (Fig. 4A). On MRI, the tumor consisted of both a 
solid lesion and a cystic lesion. The solid lesion appeared hypoin-
tense on T1-weighted images and hypointense to hyperintense on 
T2-weighted images. The cystic lesion appeared hypointense on 
T1-weighted images and hyperintense on T2-weighted images 
(Fig. 4B). The periphery of the tumor and solid lesion was high-
lighted on enhanced MRI (Fig. 4C). No distant metastases were 
observed on a close examination of the whole body. The tumor 
was diagnosed as extraskeletal osteosarcoma by a needle biopsy.

She received a neo-adjuvant chemotherapy regimen for 
osteosarcoma (adriamycin and cisplatin) followed by surgery. 
The tumor showed complete remission after 5 cycles of chemo-
therapy and was widely excised with the semimembranosus 
and semitendinosus, preserving the sciatic nerve. The surgical 
margins were negative for tumor involvement. After neoad-
juvant chemotherapy had been completed, a decreased renal 
function was observed, so the adjuvant chemotherapy regimen 
was changed. She was given three cycles of adjuvant chemo-
therapy with ifosfamide and etoposide and discharged. She is 
being regularly observed at an outpatient clinic. At present, 
over 10 years from the time of the diagnosis, she remains alive 
and free of disease.

Pathological examination procedures and findings

Immunohistochemical staining. For fixation of operatively 
extracted specimen, 10% formaldehyde (Muto Pure Chemicals 
Co., Ltd.) was used at room temperature. After immersing in 
the formaldehyde for 24 h, paraffin‑embedded specimen were 
made by Tissue-Tek VIP® 6AI (Sakura Finetek Japan Co., Ltd.). 
Four-micrometer-thick sections cut from the representative 
block of each tumor were deparaffinized. The preparations were 
autoclaved in citrate buffer (pH 6.0), and endogenous peroxi-
dase activity was blocked with 3% hydrogen peroxide. The 
following primary antibodies were used: Anti-alpha-smooth 
muscle actin mouse monoclonal (M0851, dilution 1:100; DAKO 
A/S, Glostrup), anti-desmin mouse monoclonal (M0760, dilu-
tion 1:100; DAKO A/S, Glostrup), anti-S-100 rabbit polyclonal 
(Z0311, dilution 1:5,000; DAKO A/S, Glostrup), anti-cytokeratin 
mouse monoclonal (IS053, no dilution; DAKO A/S, Glostrup), 
anti-epithelial membrane antigen (EMA) mouse monoclonal 
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(IS629, no dilution; DAKO A/S, Glostrup), anti-D2-40 
(Podoplanin) mouse monoclonal (M3619, dilution 1: 50; DAKO 
A/S, Glostrup) and anti-Ki-67 rabbit monoclonal (RM-9106-S, 
dilution 1: 100; Thermo Fisher Scientific Anatomical 
Pathology). Slides were incubated for 1 h at room temperature 
with the primary antibody, and subsequently labelled by use 
of the secondary antibody (Histofine® Simple Stain MAX PO 
(MULTI), Nichirei Biosciences Inc.). The sections were exam-
ined with a confocal microscope (Olympus).

Fluorescence in situ hybridization. The probes used for the 
fluorescence in situ hybridization (FISH) analyses were 
as follows; Vysis LSI MDM2 Spectrum Orange Probe, 
Vysis CEP (D12Z3) (alpha-satellite) Spectrum Green 
Probe (Abbott Molecular Inc.), and KreatechTM CDK4 
(12q13)/SE12FISHprobe (Leica Biosystems). The tissue 

sections were counterstained in phosphate-buffered saline 
containing 4',6-diamidine-2'- phenylindole dihydrochloride 
(DAPI II Counterstain; Abbott Molecular Inc.), p-phenylene-
diamine, and glycerol (Abbott Molecular Inc.), then examined 
with a fluorescence microscope (Olympus) equipped with 
a Triple Bandpass FilterTM set (Abbott Molecular Inc.) for 
detecting DAPI II, Spectrum Orange, and Spectrum Green.

Pathological findings. Grossly, the tumors of the three cases 
were fairly defined and predominantly consisted of several large 
cystic spaces with non‑hemorrhagic fluid content (Fig. 3A) or a 
small amount of hemorrhaging (Fig. 3B). A grayish, tan-white, 
fleshy solid component was noted on the periphery of the cysts 
(Fig. 3A and B). Microscopically, the osteoid was located in 
the septa of the cyst wall (Fig. 5A). On a low-power view, 
the tumor was composed of haphazardly arranged, highly 

Figure 2. (A) CT shows that the tumor consists of large cystic component and a small solid component with calcification. (B) Dynamic MRI shows enhance-
ment of the cyst periphery and the solid component. (C) Fluid‑fluid levels can be seen on T2‑weighted MR images (axial view).

Figure 1. (A) X‑ray showing a large soft tissue mass with numerous small calcifications. (B) CT shows a large deep‑seated mass in the adductor magnus muscle, 
which is fairly circumscribed and has both a solid and cystic component. (C) Dynamic MRI shows enhancement of the capsule of the cyst and the solid com-
ponent itself. (D) On T2-weighted images with fat suppression (coronal view), there is a high signal intensity in the cystic component and a low-to-isointense 
signal in the solid component.
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anaplastic sarcomatous cells. On a higher-power view, spindle 
cells with enlarged, hyperchromatic and pleomorphic nuclei 
were observed. There were numerous typical and atypical 
mitoses. Scattered tumor giant cells were also seen. Focal 
areas of osteoid production by sarcomatous tumor cells were 
seen (Fig. 5B, C and D).

Case 3 was diagnosed with extraskeletal osteosarcoma 
based on the histological analysis of a biopsy specimen 
(Fig. 5D). Neoadjuvant chemotherapy was very effective, and 
necrosis was observed in more than 95% of the area of the 
resected specimen (Fig. 5E).

Immunohistochemistry revealed focal positivity for 
alpha-smooth muscle actin but negativity for desmin, S100 
protein, cytokeratin, and EMA. There were no lymphatic ducts 
with positivity for D2-40 in the area of tumor involvement. 
The Ki-67 proliferation index was approximately 30%. The 
MDM2 gene was not amplified on FISH in any of the three 
cases (Fig. 5F). The cdk4 gene amplification was not observed 
on FISH in any of the three cases.

Discussion

Extraskeletal osteosarcoma is a rare soft tissue sarcoma that 
accounts for approximately 1-2% of all soft tissue sarcomas and 
2-5% of all osteosarcomas (1). Various etiologies of extraskeletal 
osteosarcoma, such as previous trauma or radiotherapy, have been 
reported but the actual cause of this tumor is unknown (1,7,8). 
Approximately 10% of cases show extensive hemorrhagic 
change (1); however, no reports have described a tumor with a 
non‑hemorrhagic fluid lesion, as was observed in our cases.

Roller et al, reported the radiographical and pathological 
features of 19 cases of extraskeletal osteosarcoma (2). They 
noted mineralization on CT in only 26% (5 of 19) of cases, 
while central necrosis on MRI was observed in 47% (9 of 19). 
Regarding central necrosis, they did not clearly confirm the 
pathological characteristics of the specimen. Cystic lesions 
were observed in all of our cases on MRI, but central necrosis 
was not observed in the pathological examination of the speci-
mens, in which only non‑hemorrhagic fluid was found.

Cases of high-grade extraskeletal osteosarcoma are reported 
to be larger in size and to have more necrosis than low-grade 
cases (2,9-11). In all of our cases, the maximum diameter was 
>17 cm, and a histological examination revealed high-grade 
malignancy (Table I). On MRI, the cystic lesion findings were 
typically consistent with necrosis. However, there was no 
clear necrotic tissue. Only yellowish‑brown fluid with little or 
no blood flowed from the tumor when the resected specimen 
was cut. A histological examination of the tumor did not show 
central necrosis. These findings suggest that the necrotic lesion 
or bleeding in the tumor may have gradually changed to fluid 
content over a long time-course. Indeed, more than half a year 
had passed between the patients first noticing the mass and the 
diagnosis, which might have been a sufficient duration to allow 
a change to non‑hemorrhagic fluid. Case 2 showed fluid‑fluid 
levels on MRI before surgery, but no hemorrhaging was noted 
in the resected tumor, and only a small amount of blood flowed 
with yellowish‑brown fluid on cutting the specimen. This might 
indicate the course of changing to non‑hemorrhagic fluid.

The tumors in our cases were located at the adductor muscles 
of the thigh in two patients and at the intermuscular region of 
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the hamstrings in one patient, where lymphatic channels from 
the lower legs are abundantly gathered. Lymph node involve-
ment is likely associated with extraskeletal osteosarcoma and 
intratumoral lymphorrhea due to lymphatic channel invasion 
were assumed to have been the cause of the cystic lesion (12). 
However, there were no tumor-involved areas positive for 
D2‑40, a specific marker of lymphatic ducts, in any surgical 
specimens.

At present, extraskeletal osteosarcoma is classified into 
six subtypes, just like intraosseous osteosarcoma, in the 2013 
WHO classification (1). Intraosseous osteosarcoma with cystic 
change is typically diagnosed as telangiectatic osteosarcoma, 
but the cyst of intraosseous osteosarcoma is necessarily filled 

with blood (2). The criteria for the diagnosis of telangiectatic 
osteosarcoma are as follows: The absence of sclerosis on 
plain film imaging; a purely lytic lesion; and a predominant 
composition of cystic spaces filled with blood. Microscopically, 
the tumor comprises a sarcomatous component lining the septa 
and the presence inconspicuous osteoid production. In our 
cases, the tumors had marked cystic degeneration with little 
or no blood. An abundant mineralization pattern was also 
seen on radiography, and abundant osteoid production was 
pathologically observed in the specimen. With such features, 
the lesion did not meet the criteria for telangiectatic-type 
extraskeletal osteosarcoma and was appropriately diagnosed 
as extraskeletal osteosarcoma with cystic change. We have 

Figure 3. The tumor is fairly well defined, and a gross examination reveals it to predominantly consist of several large cystic spaces with (A) non‑hemorrhagic 
fluid content or a small amount of (B) hemorrhaging. In Case 2, fluid‑fluid levels can be seen on MR images, but only yellowish‑brown fluid with little blood 
flowed from the tumor when the resected specimen was cut. A grayish, tan‑white, fleshy solid component is noted at the periphery of the cysts (A. specimen 
of Case 1, B. the specimen of Case 2).

Figure 4. (A) CT shows a solid and cystic component and foci of calcification. (B) On T2‑weighted MR images with fat suppression (axial view), the cystic 
component shows a high signal intensity, while the solid component and septa of the cyst show a low-to-isointense signal intensity. (C) Dynamic MRI shows 
the enhancement of the capsule and the septa of the cyst along with the solid component.
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never encountered a case of intraosseous osteosarcoma 
with a non-hemorrhagic cyst. However, rare cases of cystic 
extraskeletal osteosarcoma do exist, as seen in the present 
cases. A different entity from intraosseous osteosarcoma may 
therefore exist among extraskeletal osteosarcoma cases.

The clinical prognosis of patients with extraskeletal 
osteosarcoma is poor because these patients typically 
show high-grade malignancy (1). Surgical resection is the 
standard treatment; however, perioperative chemotherapy 
may improve the survival (13-15). Although extraskeletal 
osteosarcoma is classified as a soft tissue sarcoma, 
chemotherapy regimens for osteosarcoma are more effective 

than those for soft tissue sarcoma (16,17). Thus, an accurate 
pretreatment diagnosis of extraskeletal osteosarcoma is very 
important for acquiring a good survival. Biopsy specimens 
are essential for differentiating the entity from benign tumors 
or other soft tissue sarcomas. The increased vascularity or 
arteriovenous malformation that is often seen in children, 

adolescents and young adults with a hemangioma (18,19); or 
the zonal pattern of peripheral ossification that is typically 
seen with myositis ossificans were not observed in our 
cases (20). MDM2 amplification is useful for ruling out 
dedifferentiated liposarcoma with osteogenic differentiation; 
recently, however, MDM2 amplification has been reported 
in extraskeletal osteosarcomas, and caution is required 
when MDM2 amplification is observed (21-23). Synovial 
sarcoma sometimes shows similar imaging findings, but 
the histological morphology differs from the pleomorphism 
of extraskeletal osteosarcoma. Malignant peripheral nerve 
sheath tumors are a type of neurogenic malignant tumor 
and sometimes show heterotopic differentiation; however, 
immunohistochemical staining is positive for neurogenic 
markers, such as S-100 protein, in most cases. Case 3 was 
diagnosed as extraskeletal osteosarcoma based on the 
histological analysis of a biopsy specimen, and neoadjuvant 
chemotherapy for osteosarcoma was administered. Necrosis 

Figure 5. (A) The osteoids (black arrow) are located in the septa of the cyst wall (Case 1). Magnification, x40; hematoxylin and eosin stain. (B) The tumor 
consists of highly atypical spindle cells, arranged in a disorganized or vague storiform pattern, with pleomorphic nuclei and brisk mitotic activity (Case 1). 
Magnification, x400; hematoxylin and eosin stain. Focal areas of lace‑like osteoid production by sarcomatous tumor cells are seen in the (C) wide excision 
specimen. (Case 2) and in the (D) needle biopsy specimen (Case 3). Magnification, x200, hematoxylin and eosin stain. (E) All tumor cells were necrotized after 
neoadjuvant chemotherapy with an osteosarcoma regimen (Case 3). Magnification, x200, hematoxylin and eosin stain. (F) The MDM2 gene was not amplified 
by fluorescence in situ hybridization (Case 1).
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was observed in >95% of the area of the operation specimen. 
A good response to chemotherapy is a prognostic factor (24), 
and Case 3 has achieved a long survival (>10 years) with a 
disease-free condition.

Extraskeletal osteosarcoma can show diverse radiological 
findings; however, more than half a year had passed since the 
patients had first become aware of their tumors, which may 
have resulted in relatively specific imaging characteristics. It 
is important to consider extraskeletal osteosarcoma as a differ-
ential diagnosis of soft tissue tumors with calcification and 
a large cystic lesion, especially in cases with a long clinical 
course before consulting a doctor. Larger-scale studies will 
be required in order to clarify the clinical implications of this 
category of extraskeletal osteosarcoma.
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