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Abstract Extraskeletal osteosarcoma (EOS) is an

uncommon and usually highly aggressive mesenchymal

tumor. Retroperitoneal extraskeletal osteosarma (REOS) is

exceedingly rare. Due to the rare nature of the disease, both

the diagnosis and the management of REOS can be chal-

lenging. We present the clinical history, CT findings,

angiographic manifestations, and use of transarterial

chemoembolization for treatment in a case of REOS. To our

knowledge, the angiographic features of and attempt at

transarterial treatment of REOS have not been reported in the

literature.
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Introduction

Extraskeletal or soft tissue osteosarcoma (EOS) is a rare

and highly aggressive malignancy, which originates from

either vestigial mesodermal tissue or fibroblast metaplasia.

The pathological features are similar to that of typical

skeletal osteosarcoma. EOS accounts for less than 1% of all

soft tissue sarcomas and retroperitoneal extraskeletal os-

teosarma (REOS) accounts for only 11.5%–17% of all

kinds of EOS [1, 2]. Due to the extremely rare nature of the

disease, its diagnosis and management can be challenging

[3–5]. In the present study, we report the CT and angio-

graphic findings in a patient with REOS and also the

experience of using transarterial chemoembolization

(TACE) for treatment of the tumor.

Case Report

A 74-year-old female presented with a 20-day history of

lumbar-left flank pain (requiring daily analgesics for pain

relief), associated with abdominal distension. The pain was

unrelated to food and posture. There was no history of pre-

vious trauma. One week before hospital admission, the

patient complained of tachypnea and fatigue. Physical

examination was significant for a distended abdomen with a

firm palpable mass extending from the left hypochondrium to

the navel level. She had a history of hypertension for 7 years,

which was controlled with antihypertensive medication.

Laboratory findings were within normal limits, with the

exception of a slightly raised alkaline phosphatase level of

124 U/L (normal range, 37–110 U/L). Levels of a-feto-

protein and carcinoembryonic antigen were normal.

Ultrasonography revealed a mixed echogenicity mass in

the left upper quadrant with intratumoral calcification.

Precontrast CT images demonstrated a large neoplasm

(measuring 16 9 15 9 10 cm) in the left retroperitoneal

space with invasion into the upper pole of the left kidney

and the pancreatic tail. The density of the mass was
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heterogeneous, with massive patchy areas of calcification

and ossification inside the lesion. After intravenous

administration of iodinated contrast medium (Ultravist

300; Schering Health Care, West Sussex, UK), the majority

of the mass showed enhancement, with patchy, nonen-

hancing, low-density areas in the posterior part of the

lesion suggestive of necrosis. The lateral border of the mass

was in close anatomical proximity to, but clearly separate

from, the spleen on coronal reformatting image (Fig. 1A

and B). The tumor definitely did not arise from adjacent

osseous structures. Pleural effusion was noted in the left

thoracic cavity on CT images. Thoracentesis yielded blood-

stained pleural fluid, which revealed malignant cells on

cytologic examination.

A core-needle biopsy of the lesion was performed using

CT guidance. Microscopically, the tumor was composed of

storiform oriented bundles of spindle-shaped tumor cells,

admixed with areas of polygonal-shaped tumor cells, with

abundant deposition of primitive osteoid matrix in between

(Fig. 2). Based on the correlation with the clinical history

and imaging studies, the diagnosis of REOS was made.

Eight days after admission, a therapeutic transarterial

procedure was performed, using local anesthesia with 1%

lidocaine (Shanghai Shenhua Pharmaceutical Co., Ltd.,

Shanghai, China). Femoral artery access was achieved via

the right groin using the standard percutaneous technique.

Flush aortography performed with a 5-Fr RH catheter

(Cook, Bloomington, IN, USA) showed patchy, irregular

areas of hypervascularity predominantly in the cranial

portion of the mass. Selective arteriography of the left renal

artery with a 5-Fr RH catheter (Cook) revealed that bran-

ches of the renal artery were feeding the inferior portion of

the mass that was involving the upper pole of the left

kidney. Selective left phrenic arteriography revealed that

the cranial portion of the mass was getting feeders from the

left phrenic artery branches. A SP microcatheter (Terumo

Corp., Tokyo) was superselectively advanced into the left

phrenic artery and the upper branch of the left renal artery,

respectively, and chemoembolization was performed

(Fig. 3A–D). The chemoembolic mixture comprised

doxorubicin (60 mg; Jintairong Co. Ltd., Guangzhou,

China), oxaliplatin (100 mg; Jinan Sky-worth Pharmaceu-

tical Group, Shandong, China), and lipiodol (11 ml;

Guerbet, France). Postchemoembolization arteriography

Fig. 1 Axial CT of the abdomen. The nonenhanced image demon-

strates a large retroperitoneal solid tumor with intratumoral calcifi-

cation. After intravenous administration of contrast, there is

heterogeneous enhancement of the mass, predominantly peripheral

in location (A). Coronal reconstruction image shows that the tumor is

separate from the spleen (B)

Fig. 2 Photomicrograph shows the spindle-shaped tumor cells with

abundant deposition of osteoid matrix. (Hematoxylin and eosin;

original magnification 1009)
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showed patchy deposition of lipiodol in the tumor. No

major complications were encountered. Five days after

chemoembolization, the patient had significant pain relief

and stopped taking the analgesic medication. Her tachyp-

nea was also alleviated. The patient’s symptoms remained

alleviated at 1-month follow up. A follow-up CT obtained

at 1 month showed good intratumoral deposition of lipi-

odol and multiple nonenhancing low-density areas sug-

gestive of necrosis within the tumor; however, there was no

significant decrease in tumor size (Fig. 4). There was a

decrease in the size of the left pleural effusion. The patient

died 18 months after the intervention from an acute myo-

cardial infarction.

Discussion

EOS is a rare malignant mesenchymal neoplasm charac-

terized by the direct production of osseous matrix by tumor

cells. By definition, they are located in the soft tissues,

without attachment to the skeleton. The most frequent

locations of these tumors are the lower extremity, espe-

cially the thigh, followed by the upper extremity and the

retroperitoneum [1, 2]. Unlike skeletal osteosarcoma,

which primarily occurs in the first two decades of life, EOS

chiefly affects older individuals with a high incidence in

Fig. 3 Diagnostic visceral

arteriography reveals a

hypervascular mass with

irregular and lamellar tumor

stain in the left upper abdomen.

The left phrenic artery and renal

artery supply the tumor (A). A

microcatheter was

superselectively advanced into

the left phrenic artery and the

upper branch of the left renal

artery, respectively, to

chemoembolize the feeding

vessels (B, C, D)

Fig. 4 A follow-up CT obtained 1 month after TACE shows good

deposition of lipiodol and multiple cystic areas of necrosis within the

tumor
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patients beyond 50 years of age. Males are affected slightly

more frequently than are females. Clinically, the prognosis

for EOS is similar to that for other comparably staged

extremity sarcomas [6]. The rare case presented here is a

74-year-old female patient.

Primary REOS is exceedingly rare. To our knowledge,

there have been less than 50 cases reported so far. The

pathogenesis of EOS is still unclear. Several predisposing

factors in the development of EOS have been reported in

the literature such as trauma and regional radiation therapy

[2, 3]. REOS may arise from other soft tissue lesions such

as myositis ossificans or malignant fibrous tissue diseases

[7]. This patient denied previous trauma and did not use

anticoagulant medication. She had no history of surgery or

regional radiation treatment.

Few reports of REOS have detailed the clinical and

radiological findings of this rare neoplasm. Based on the

reports in the published literature and on our patient,

findings that favor the diagnosis of REOS include the

following: (1) the patient’s age is usually [40, (2) the

tumor in the retroperitoneal area tends to be large (5–

30 cm), (3) imaging studies show large areas of ossification

inside the tumor and not at the periphery as seen in other

lesions such as myostitis ossificans, and (4) serum alkaline

phosphatase levels may be elevated. The radiological dif-

ferential diagnosis of EOS includes benign and malignant

lesions that show mineralization. The most important

benign lesions are calcified hematoma and myositis ossif-

icans. Some malignant tumors such as synovial sarcoma,

epithelioid sarcoma, liposarcoma, teratoma, and malignant

peripheral nerve sheath tumors can also show reactive or

metaplastic bone formation [1, 2, 4, 8–12]. Although the

histopathological study of biopsy material is considered the

‘‘gold standard,’’ the establishment of the final diagnosis of

a REOS should also depend on the correlation with clinical

history and radiological findings due to the great variation

in histological appearance. Moreover, some other high-

grade soft tissue sarcomas, other than EOS, may have foci

of osteosarcomatoid differentiation with osteoid produc-

tion, which cannot be differentiated histologically from OS

[13, 14]. Hence, although we cannot be absolutely certain

regarding the pathologic diagnosis, the clinical, pathologic,

and radiologic features in our patient strongly favor the

diagnosis of EOS.

Surgical resection is the major treatment for patients

with REOS [15]. To the best of our knowledge, there is no

report describing the angiographic manifestations of REOS

or the use of TACE for treatment of REOS. In our study,

angiography showed that portions of the tumor were

moderately hypervascular with irregular parenchyma

staining, while other portions showed minimal to no tumor

stain. Similar angiographic features have been reported in

skeletal osteosarcomas. Since EOS is poorly responsive to

chemo- or radiotherapy [16], an interventional procedure

can be considered as an alternative for REOS. Use of

TACE or bland embolization has been reported in patients

with skeletal osteosarcomas, both in a preoperative setting

and for symptom palliation in patients with unresectable

tumors [17].Our experience shows that TACE is techni-

cally feasible and can improve symptoms in selected

patients in whom surgical excision is not possible. Follow-

up CT images showed that TACE can induce multiple

areas of necrosis in the tumor.

In conclusion, the diagnosis of REOS should be con-

sidered when one encounters a large retroperitoneal soft

tissue mass that shows abundant intratumoral calcification

or ossification in an otherwise healthy patient who presents

with a palpable mass or back pain. TACE is feasible and

can be beneficial in selected patients. In our case TACE

effectively diminished symptoms but had no obvious effect

on tumor size.
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