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1  |  INTRODUCTION

Ewing's sarcoma family of tumors (ESFT) is a rare en-
tity of mesenchymal tumors deriving from neural crest 
tissue with a variable degree of neuroectodermal differ-
entiation and sharing common morphological and cy-
togenetic aberrations.1 It includes extraosseous Ewing 
sarcoma (ES), primitive neuroectodermal tumor (PNET), 
Askin tumor, and atypical ES. PNETs were recognized 
for the first time by Arthur Purdy Stout in 19182 and con-
stitutes approximately 1% of all sarcomas. ES was first 
described by James Ewing in 1921.3 These tumors com-
monly occur in the young population as the majority of 
patients are younger than 30 years of age. In adults, ESFT 
arises in more than 50% of cases in soft tissues (trunk, 
retroperitoneum, intra- abdominal tissues, and viscera). 

The primary involvement of the liver is extremely rare, 
and only 11 cases have been reported.4– 14 These tumors 
are aggressive, with a high tendency to relapse and me-
tastasize especially in the lungs, bone marrow, brain, 
and lymph nodes.15 The present work aims to report a 
new case on primitive hepatic ES and review all cases of 
primitive hepatic ES/PNET reported in the literature and 
describe clinical, radiological, histological, cytogeneti-
cal, therapeutic, and prognosis features of this singular 
tumor site in the different cases.

2  |  CASE REPORT

A 26- year- old man presented with paroxysmal right upper 
quadrant pain and progressive distension of his upper 
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Abstract
Ewing's sarcoma tumors (ES) are a rare entity exceptionally localized on the liver. 
We report a case of an ES of the liver in a 26- year- old man who presented with 
abdominal pain. The diagnosis was confirmed with a histopathological examina-
tion of the left hepatectomy specimen and adjuvant chemotherapy was received.
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abdomen evolving for 1 month prior to admission. On his 
medical history, he was successfully treated for pulmonary 
tuberculosis. The physical examination revealed a patient 
in a good condition with an epigastric mass which was 
tough, well limited, and mobile with the breathing. There 
were no significant findings in laboratory investigations 
particularly liver enzymes were within normal limits. The 
serum tumor markers, including alpha- fetoprotein (AFP), 
carcinoembryonic antigen (CEA), human chorionic gon-
adotropin (HCG), and Ca19- 9, were negative. Hepatitis 
B surface antigen and antibody and serum antibodies for 
hepatitis C virus were negative. The imaging examination, 
including ultrasonography (US) and magnetic resonance 
imagery (MRI) of the abdomen, showed a solid mass 
of the left liver, measuring 8  cm in its largest diameter 
(Figure 1). These radiological findings were suggestive of 
mesenchymal neoplasm, the patient underwent explora-
tory laparotomy. There was a large mass of the left liver 
with no evidence of hepatic metastasis or peritoneal car-
cinomatosis (Figure 2). The patient underwent a left he-
patectomy. The postoperative course was uneventful. The 
histopathological examination concluded a small round 
cell tumor (Figure  3). The immunohistochemical study 
revealed positive expression for Protein S100 and CD- 99 
(Figure 4) and negative immunostaining for pan cytokera-
tin, EMA, HMB45, CD34, Desmine, B catenin, and DOG1. 
This immunohistochemical profile was consistent with an 
Ewing sarcoma of the liver. Cytogenetic analysis was not 
performed. Adjuvant systemic chemotherapy was then 
initiated. The patient remains disease- free at 6 months of 
follow- up.

3  |  DISCUSSION

An exhaustive literature review was performed after 
searching the PubMed database. We could find only 
11 cases of ES/PNET primarily involving the liver 
(Table  1).4– 14 Visceral involvement of Ewing's sarcoma 
family of tumors has been described in the kidney, gas-
trointestinal tract (small bowel and rectum), pancreas, 
gall bladder, vagina, vulva, uterine cervix, breast, ova-
ries, urinary bladder, ureter, prostate, seminal vesicles, 
testis, penis, maxillary sinus, trachea, lung, and parotid 
gland.16 The liver is a common site of ES/PNET metas-
tasis but it is exceptionally a primary location. ESFT con-
cerns usually young adults, but it also can occur in older 
patients as the cases reported by Ousadden4 and Gupta.13 
Following the previous reports and our case PNET is usu-
ally diagnosed before the age of 35 years with a slight male 
preponderance.

Clinically, these tumors remain silent for a long period 
of time. Indeed, the mean size at the time of diagnosis is 
about 12 cm. There were no pathognomonic clinical signs, 
but most of the patients presented with abdominal pain, 
mass effect, and compression symptoms.

There was a lack of detailed radiological tumor descrip-
tions in most cases. Radiological imagery information 
provided by US, CT scan, and MRI were not conclusive 
for the diagnosis. But they contribute to obtaining a lot of 
useful information about the tumor as segment involve-
ments, size, the existence of suspicious tumor character-
istics for malignancy (irregular thickened septa, nodal 
walls …), shape, relation with adjacent structures (vessels, 
bile duct) and the existence or not of metastasis which 
can guide therapeutic strategy. For soft tissue sarcoma, 
MRI is known to have the best performance. Preoperative 

F I G U R E  1  Preoperative MRI showing a solid mass in the left 
liver

F I G U R E  2  Intraoperative view of the left liver mass
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diagnosis is difficult to assess, then biopsy was performed 
in some of the reported cases. The standard approach to 
diagnosis consists of multiple core needle biopsies. Fine 
needle aspiration can also be done, but it is used in some 
specialized institutions. Nonetheless, the pathway of the 
biopsy should be carefully planned to minimize contam-
ination and complication. The gross appearance of the 
tumor varies. In general, it is multilobulated, soft, and 
friable. It rarely exceeds 10  cm in its largest dimension. 
Its cut surface has a gray- yellow or gray- tan appearance, 
often with large areas of necrosis, cyst formation, or hem-
orrhage. Despite the extensive necrosis, calcification is 
rare.17 Cytogenetic studies in ES/PNET reveal a specific 
translocation t (11, 22) (q24; q12) resulting in EWS/FLI- 1 
fusion gene in more than 90% of cases.18 It is detected 
by the reverse transcriptase polymerase chain reaction 

(Rt- Pcr) and is considered to be the most specific fea-
ture for diagnosis of ES/PNET.18 Once the diagnosis is 
established, evaluation of tumor extension is necessary. 
Regional lymph node metastases are rare for these tu-
mors. A thoraco- abdominopelvic CT scan is mandatory. 
Bone scan, whole- body MRI, and PET scan are optional.19 
The management of ESFT should be carried out in a ref-
erence center for sarcomas. A multidisciplinary approach 
is required, involving pathologists, radiologists, surgeons, 
radiation therapists, and medical oncologists. Because 
of the rarity of these tumors, there is no standard treat-
ment. Surgery alone is considered insufficient, and mul-
timodal treatment with chemotherapy and radiotherapy 
is frequently performed. There is no consensus on the 
current role of adjuvant chemotherapy because of study 
results are conflicting. In this review, all patients with 
liver ESFT received adjuvant multi- agent chemotherapy 
with a relapse- free survival of 13 months. For metastatic 
disease, if metastasis is metachronous, resectable and 
located in the lung, surgery is recommended, otherwise, 
chemotherapy is recommended.19 Key prognostic factors 
that adversely influence the outcome are the presence of 
metastatic disease at the time of the initial diagnosis, large 
tumor size, extensive necrosis, and poor response to initial 
chemotherapy. A large study evaluating more than 2000 
ESFTs has shown that localized extraskeletal ESFT have 
a superior prognosis compared with localized skeletal 
ESFT.20 In a study of 57 patients with extraskeletal ESFT, 
relapse- free survival was about 35%.21

4  |  CONCLUSION

ESFT are rare small round cell tumors that do not have 
any specific clinical or radiological presentation. That is 
why they have to be considered especially in young pa-
tients with liver mass. Diagnosis requires histopathologi-
cal, IHC and cytogenetic examinations. There are very few 
published cases, and data are still insufficient to suggest 

F I G U R E  3  (A) H/E 400x- Round 
cell tumor. (B) H/E 1000x- pseudo rosette 
aspect

F I G U R E  4  Tumor cells positively stained for CD99 at 
immunohistochemistry
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recommendations for treatment strategies. Therefore, pa-
tients should be referred to a specialized center and par-
ticipate in international trials.
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