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Abstract 

Ewing’s sarcoma (ES) is the second most common malignant bone tumor in children and 

young adults. ES also occurs as a primary soft tissue neoplasm without involvement of bone. 

We report the second case of extraosseous (EO) ES emerging from the omentum and a 

review of the relevant literature. EO ES should be included in the differential diagnosis of soft 

tissue neoplasms in the abdomen. 

Introduction 

Ewing’s sarcoma family of tumors (ESFT) represents a family of morphologically similar 
small round-cell neoplasms, including classic Ewing’s sarcoma (ES) of the bone next to 
extraskeletal ES, small-cell tumor of the thoracopulmonary region (Askin tumor) and soft-
tissue-based primitive neuroectodermal tumors (PNETs) [1, 2]. 

ES is the second most common malignant bone tumor of children and young adults [3, 
4]. Most arise in the second decade of life, primarily among Caucasian children [5]. There is a 
slight male predominance [1]. Patients with localized disease have estimated 5-year overall 
survival rates of about 70% due to considerable progress in both local and systematic 
therapy during the past 4 decades [1, 6, 7]. Patients with metastatic or recurrent disease 
have a worse outcome; 5-year overall survival remains about 25% [8].  

ES also occurs as a primary soft tissue neoplasm without involvement of bone [9]. Ex-
traosseous (EO) ES is usually seen in the soft tissue of the lower extremities and the 
paravertebral region but has also been reported to arise in the gastrointestinal tract [10], 
kidney [11], uterus [12] and other infrequent sites [13–15]. 
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We report a case of an 18-year-old female with an ES in the omentum of the abdomen 
and a review of the literature on EO ES [13]. 

Case Report 

Presentation 

An 18-year-old female presented with a painful swelling in the left upper quadrant of 
her abdomen. She became aware of this problem 4 days before presentation. There was no 
history of previous illness, nor did she take any medication. Physical examination revealed a 
tender, painful spot and palpable mass in the left upper quadrant of the abdomen. 

Diagnostic Work-Up 

Biochemistry indicated an elevated C-reactive protein value (14 mg/dl, normal <1). 
Tumor marker carbohydrate antigen (CA) 125 was within normal range and the lactate 
dehydrogenase value was not elevated. 

Ultrasonographic evaluation revealed a structure in the left upper quadrant, inferior to 
the left kidney measuring 7 × 9.5 cm. There were calcifications visible and the study in 
Doppler mode revealed no apparent blood flow. 

Subsequent abdominal computed tomography (CT; fig. 1, fig. 2) confirmed a nodular 
mass in the left upper quadrant measuring 6.5 × 7.5 × 10 cm. The mass was partially solid, 
partially cystic and had some calcifications. This mass was situated inferior to the left kidney. 
The spleen and pancreas were situated superior to this structure, the descending colon was 
posterior to this lesion and was closely related to it. The medial border of this mass was in 
close contact with the distal part of the transverse colon and the stomach. There was also 
contact with the jejunal part of the small intestine and a diffuse infiltration of the surround-
ing fatty tissue. There was no obvious lymphadenopathy and there were no intra-abdominal 
metastases.  

A CT scan of the thorax did not detect thoracic metastases. Colonoscopy was normal 
except for a small nodule at the cecum, which anatomopathological investigations confirmed 
to be a submucosal lymphoid nodule. 

Treatment 

Excisional surgery was planned and median laparotomy was performed. Exploration 
revealed that the tumor was located partially in the omentum majus and partially fixed in 
the retroperitoneum inferior to the spleen. There was no evidence of peritoneal or hepatic 
metastases during surgery, nor a connection with the small or large intestine. A wide 
excision of the lesion with a surrounding envelope of fatty tissue was performed. Periopera-
tive frozen section after resection suggested the presence of a mesenchymal tumor.  

Pathological Examinations 

Macroscopic Investigation 

The specimen weighted 260 g. It consisted of omental fat and peritoneum with a well-
defined, encapsulated multinodular mass of 9 × 5.5 × 5.5 cm. Cross-section revealed a solid 
washed-out lesion with inlying yellow zones and a macroscopic aspect of necrosis. 
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Microscopic Investigation 

The tumor was well defined with large inlying islands of necrosis. The tumor cells were 
monotonous and were closely packed together. The nuclei were of oval shape, irregular and 
had a notch. There was a moderate mitotic activity. The cytoplasm was vacuolated or lucid. 
Some cells were separated by connective tissue. Some tumor cells contained periodic acid-
Schiff (PAS)-positive granules in the cytoplasm (fig. 3). 

Immunohistochemical Studies 

The tumor that was resected during the laparotomy was positive for vimentin (fig. 4) 
and CD99 (fig. 5) (membranous) and negative for keratin, S-100, WT1, neuroendocrine 
marker (synaptophysin), inhibin, CD45, calretinin, CD117, CD34 and muscle markers 
(smooth cell actin and desmin). The morphologic and immunophenotype was consistent 
with ES. Molecular analysis by fluorescent in situ hybridization (FISH) confirmed an ES gene 
(EWS) rearrangement.  

Postoperative Course 

There were no postoperative complications. The patient was discharged from the hospi-
tal in good health on the 4th postoperative day. A whole-body positron emission tomogra-
phy (PET)/CT scan was performed 4 weeks after surgery, which revealed no evidence for 
hypermetabolic activity. 

Two months after treatment, the patient underwent laparoscopic resection of the left 
adnexa for cryopreservation. During this laparoscopy, 2 lesions of endometriosis were 
discovered and excised. The adjuvant chemotherapy regimen consisted of a 3-drug regimen 
including vincristine, ifosfamide and doxorubicin. There were 8 cycles planned every 3 
weeks. After the first cycle, the patient had neutropenic fever which necessitated intrave-
nous antibiotics. The subsequent second cycle was given in combination with neurokinine-1 
receptor antagonist and granulocyte colony-stimulating factor (pegfilgrastim).  

A CT scan of the thorax and abdomen 3 months after surgery revealed no recurrence.  
After the third cycle, the patient had neutropenic fever and severe thrombopenia. The 

patient received intravenous antibiotics and a pool of thrombocytes. There were no other 
problems reported during the last 5 cycles of chemotherapy. The 6th cycle was one with a 
dose reduction of doxorubicin and ifosfamide (80%). During this regimen, she received 
intramuscular injections of luteinizing hormone releasing hormone to protect the right 
ovary.  

The PET/CT scan performed 6 months after chemotherapy revealed no evidence for 
local, lymphatic or hematogenic recurrence. Ultrasound evaluation of the abdomen and X-
ray of the chest revealed no recurrence 14 months after surgery.  

Discussion 

Mesenchymal Tumors 

Sarcomas are uncommon but diverse mesenchymal malignancies that arise in bone, 
cartilage or connective tissues, such as muscle, fat, peripheral nerves and fibrous or related 
tissues (table 1). They originate from unique mesenchymal stem cells capable of multiline-
age differentiation along osteogenic, adipogenic or neurogenic lines. They range from 
indolent to highly invasive and metastatic [1, 16]. 

The term PNET was first used in 1973 by Hart and Earle [17] to denote a group of tu-
mors thought to be derived from fetal neuroectodermal cells that had morphologic features 
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of small-round-cell tumors with variable degrees of neural, glial and ependymal differentia-
tion. There are two main categories of PNETs according to the cell of origin and location: 
central and peripheral. Central PNETs are derived from the neural tube and mainly involve 
the brain and spinal cord. Peripheral PNETs are derived from the neural crest and occur 
outside the central nervous system, often involving the sympathetic nervous system of soft 
tissue and bone. ES and PNET are regarded as two extremes of a morphologic spectrum of 
the same tumor entity based on similar clinical, immunohistochemical and cytogenetic 
profiles [12].  

Biopsy is essential for definitive diagnosis. The most commonly utilized biopsy tech-
niques are either open biopsy or imaging-guided core biopsy [18]. Fine needle aspiration 
(FNA) has not classically been used due to a smaller tissue sample and lack of tissue 
architecture. However, several studies have established the usefulness of FNA in providing 
accurate diagnosis through the new technology of immunocytochemistry, DNA flow 
cytometry and molecular genetic studies [18–21]. The use of a minimally invasive technique 
is preferred as it minimizes the procedure-related risk and danger of malignant cell 
dissemination during percutaneous biopsy [18]. Needle track biopsy should be reserved for 
cases not amenable to surgical resection [22, 23]. 

Several approaches are used to confirm the diagnosis of ES/PNET. The first approach is 
light microscopic examination of tumor tissue including immunohistochemistry. These 
tumors consist of primitive-appearing round cells with high nucleus-to-cytoplasm ratios. 
The immunohistochemical features of ES/PNET are positive for CD99 (a 32-kDa cell surface 
glycoprotein encoded by the MIC2 gene); however, expression of CD99 is by no means 
specific for ES/PNET among round-cell tumors. Although FLI-1 is a variable histochemical 
marker for ES/PNET, it is also positive in lymphoblastic lymphoma. In contrast, Wilms’ 
tumor gene (WT1) is a positive marker of Wilms’ tumor and desmoplastic round-cell tumors, 
whereas it is a negative marker for ES/PNET, neuroblastoma and rhabdomyosarcoma. 

The second approach is electron microscopic examination of tumor tissue. Electron 
microscopic features include a specific high nucleus-to-cytoplasm ratio and aggregated 
glycogen granules in the cytoplasm. Neural differentiation appears on some cells with polar 
processes, which may contain microtubules or neurosecretory glands.  

The third approach are molecular genetic studies by polymerase chain reaction (RT-
PCR) or FISH to detect chromosomal translocation, such as t(11;22)(q24;q12) which is 
positive in 88–95% of ES/PNET cases. 

The final approach involves a molecular biologic examination. In 90–95% of cases of 
ES/PNET, the chimeric transcript, an aberrant fusion protein, is called EWS-FLI-1. Other 
transcripts have also been reported [24–26]. As many as 20% of ES exhibit additional more 
complex chromosomal arrangements [11].  

Treatment of EO ES 

Treatment of EO ES consists of a multimodality care in a specialized center. There is a 
different approach for localized and metastatic disease.  

Localized Disease 

The golden standard of treatment is surgery. There is no potential for cure in sarcoma 
patients without margin-negative surgery [27–30]. Chemotherapy is provided after surgery 
to improve overall survival rates and reduce the likelihood of tumor recurrence [31]. A 
combination of several agents is used to obtain a higher response rate [7]. First-generation 
regimens consisted of the combination of vincristine, cyclophosphamide, actinomycin D and 
doxorubicin (VAcCD). Second-generation regimens incorporated ifosfamide and later 
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etoposide with improved disease-free survival for patients with localized disease. The 
current generation of clinical trials has attempted to improve survival by maximizing the 
chemotherapy dose per cycle, increasing the total number of cycles provided, or decreasing 
the interval between cycles (‘dose-dense’ therapies) [1]. 

ES is quite radiosensitive, but improvements in surgical technique and the risks associ-
ated with radiation (secondary malignancies) have reduced the reliance upon radiation. 
Radiation therapy is an option to achieve longer disease-free survival rates or to obtain local 
control [7]. 

Recurrent and Metastatic Disease 

The preferred treatment of localized recurrent disease is surgical excision if it is possi-
ble to achieve negative margins. Metastatic disease or unresectable recurrent disease 
demands another approach. The only option is chemotherapy, as most patients have had 
radiotherapy before.  

Whereas the combination of surgery and chemotherapy often enables patients with 
localized disease to be cured, in those with metastatic spread the benefit of chemotherapy is 
more often limited to extending progression-free survival. Durable responses remain elusive 
[32–35]. 

Patients with pulmonary metastases are mostly treated with chemotherapy. Surgical 
resection is an option to achieve local control and some data suggest a better overall survival 
[8].  

Palliative radiation therapy can be given to alleviate the patients’ symptoms (pain or 
bleeding).  

New Possibilities 

The latest generation of conventional cytotoxic chemotherapies in use for ES appears to 
be unable to improve the survival in patients with metastatic or recurrent disease [7]. A 
number of biologically targeted therapies are transitioning from the laboratory for 
evaluation in early-phase human clinical trials to gain a new therapeutic approach [1]. For 
instance, one of the most promising drug targets is the insulin-like growth factor-1 receptor 
(IGF-1R) [36]. This receptor is found to play an essential role in the pathogenesis of ES. 

Extraosseous Ewing’s Sarcoma 

EO ES arising in the omentum of the abdomen is extremely rare. To our knowledge, this 
entity has only been described once [13]. Other cases with an EO ES in the mesocolon [14], a 
male with an acute abdominal EO ES next to the left colon [37], EO ES in the liver [38] and EO 
ES in the small intestine [10, 39] have been described. This case indicates that EO ES should 
be included in the differential diagnosis of lesions arising in the omentum.  

Conclusion 

EO ES in the omentum of the abdomen is an infrequent location of this tumor. We report 
the second case in the literature. EO ES should be included in the differential diagnosis of 
lesions arising in the omentum. Multimodality care in a specialized center, consisting of 
surgery and chemotherapy, is needed to ensure the patient’s best outcome. 
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Table 1. Taxonomy of soft tissue sarcoma [16] 

  
  
Adipocytic Myxoid/round-cell, pleomorphic, dedifferentiated and well-differentiated liposarcoma 

    Chondro-osseous Mesenchymal chondrosarcoma and extraskeletal osteosarcoma 

    Fibroblastic or 

myofibroblastic 

Adult fibrosarcoma, low-grade fibromyxoid sarcoma, myxofibrosarcoma, sclerosing 

epithelioid fibrosarcoma 

Congenital fibrosarcoma, inflammatory myofibroblastic tumor, low-grade myofibro-

blastic sarcoma 

Dermatofibrosarcoma protuberans, solitary fibrous tumor-hemangiopericytoma, 

myxoinflammatory fibroblastic sarcoma, superficial fibromatoses, desmoid-type 

fibromatoses 

    Fibrohistiocytic Giant-cell tumor of soft tissues, plexiform fibrohistiocytic tumor, giant-cell, inflammato-

ry and pleomorphic MFH 

    Nerve sheath Malignant peripheral nerve sheath tumor 

    Pericytic Malignant myopericytoma and malignant glomus tumor 

    Skeletal muscle Pleomorphic, sclerosing, spindle-cell, embryonal and alveolar rhabdomyosarcoma 

    Smooth muscle Gastrointestinal stromal tumor, deep-seated/visceral and cutaneous leiomyosarcoma 

    Uncertain  

differentiation 

Mixed tumor/myoepithelioma, chordoma periphericum, ossifying fibromyxoid tumor 

Epithelioid sarcoma, extra-renal rhabdoid tumor, intimal sarcoma, malignant 

mesenchymoma and perivascular epithelioid cell neoplasm 

Angiomatoid fibrous histiocytoma, alveolar soft part sarcoma, synovial and clear cell 

sarcoma, desmoplastic small round-cell tumor, ES and PNET, extraskeletal myxoid 

chondrosarcoma 

    Vascular Epithelioid hemangioendothelioma, angiosarcoma, Kaposi’s sarcoma, retiform, 

composite and kaposiform hemangioendothelioma 

  
  
MFH = Undifferentiated pleomorphic sarcoma. 
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Fig. 1. CT scout view. The lesion caused a displacement of the descending colon to a more medial position 

(arrows). 

 

 

 

Fig. 2. CT in the axial plane after intravenous administration of iodinated contrast. There was contrast 

uptake by the lesion in the portal venous phase, predominantly in the periphery of the lesion. The tumor 

was hypovascular in the arterial phase of contrast perfusion (not shown). Small areas of intralesional 

necrosis were present. The peripheral margin of the lesion was blurry (arrows). These characteristics 

were suspicious for a malignant biological behavior of the tumor. Dilatation of the left gonadal vein was 

seen (°) due to extrinsic compression. 
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Fig. 3. Light microscopic picture. Hematoxylin-eosin staining; ×10. Left: tumor cells closely packed 

together. Right: capsule. 

 

 

 

Fig. 4. Immunohistochemical staining; vimentin-positive cells; ×40.  

 

 

 

Fig. 5. Immunohistochemical staining; CD99-positive cells; ×20. 
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