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Abstract
Background Extraosseous Ewing's sarcoma (EES) is a mesenchyme-derived small blue cell tumor, which is distinguished by its
rarity, aggressiveness, dismal prognosis, and distinct pathogenesis. Occurring almost exclusively among children and young
adults, EES can arise from a variety of organs and portends a rapid clinical deterioration and high likelihood of recurrence.
Discussion We present the first reported case of a primary pancreatic Ewing's sarcoma in a patient with concomitant portal
vein thrombosis. The atypical presentation of this extraordinarily rare tumor underscores the imperative to maintain EES in
the differential diagnosis of suspicious, indistinct pancreatic lesions in young patients. In addition, we review the available
literature describing additional cases of primary pancreatic Ewing's sarcoma.
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Introduction

The Ewing's sarcoma family of tumors (ESFT) encompasses
Ewing's sarcoma of bone, Askin's tumor, primitive neuro-
ectodermal tumor (PNET), and extraosseous Ewing's sarco-
ma (EES). This malignant conglomerate displays aggressive

dissemination, rapid clinical deterioration, as well as similar
susceptibility to treatment modalities. From the initial sys-
tematic classification over three decades ago, EES/PNETs
have been reported in a continually broadening array of
organs, including the lung, kidney, heart, uterus, bladder,
salivary glands, vagina, prostate, stomach, pancreas, and
esophagus.1,2 In this report, we describe a unique clinical
presentation, perioperative diagnostic workup, surgical
treatment, and histopathological features of this rare pancre-
atic neoplasm while reviewing the available literature on the
subject.

Case Report

A 23-year-old man, with no prior medical history, presented
to the Emergency Department with a 3-day history of
sudden-onset upper abdominal pain accompanied by nau-
sea. The patient denied prior similar episodes and any his-
tory of pancreatitis while acknowledging daily alcohol
consumption and frequent marijuana use.

Physical exam revealed an afebrile, normotensive patient
with marked left upper quadrant tenderness but no palpable
masses or signs of peritoneal irritation. Laboratory chemis-
tries were within normal limits. A computed tomography
(CT) scan of the abdomen and pelvis with contrast was
obtained as part of his initial workup (Fig. 1a, b). The study
revealed a complex mass within the distal body and
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proximal tail of the pancreas measuring 5.8 × 5.4 cm with
marked associated inflammation. Additional findings in-
cluded a non-occlusive portal vein thrombosis (Fig. 1b).
Subsequent endoscopic ultrasound (EUS) confirmed the
presence of a cystic lesion with papillary projections, septa-
tions, and a solitary mural nodule; portal vein thrombosis
was also visualized (Fig. 2). A fine needle aspiration biopsy
was not obtained as there was a clear indication for resection
with the presumed diagnosis of a cystic pancreatic neoplasm
in a young symptomatic healthy patient. Moreover, during
preoperative evaluation, portal vein thrombosis was consid-
ered to be a fibrin thrombus secondary to a paraneoplastic
hypercoagulable state and not hematogenous infiltration of the
tumor.

The patient was taken to the operating room and a lapa-
roscopic distal pancreatectomy with splenectomy was per-
formed. The procedure was completed uneventfully,
although there was severe pancreatic inflammation sur-
rounding the tumor. Once the splenic vessels had been
isolated and divided separately, pancreatic parenchymal
transection was performed with a linear stapler buttressed
with absorbable mesh.

Gross pathology showed an ovoid 5.6 × 5.0 × 3.0-cm
tumor revealing a large trabeculated cavity which contained
fluid and coagulated blood. Necrosis was noted within the

central part of the tumor. The splenic vein proximal to the
lesion was dilated and contained a pale tan to red–brown
thrombus, representing vascular invasion of the splenic
vein. Marked lymphadenopathy was also noted along the
splenic vessels.

Microscopically, the pancreatic tumor was characterized
by sheets of small blue cells showing irregular nuclei, nu-
clear grooves, and scant cytoplasm (Fig. 3a). Frequent
mitotic figures were observed up to ten to 12 mitoses per
ten high-power fields. Of particular interest was an island of
tumor cells that was observed within the lumen of the
splenic vein, surrounded by fibrin, platelets, and other blood

b)a)
Fig. 1 Abdominal CT with
contrast showing a transverse
and b coronal sectioning of
complex pancreatic lesion
(red arrows). Portal vein
thrombosis is indicated
by the red circle

Fig. 2 EUS demonstrating non-occlusive thrombus within the lumen
of the portal vein

a)

b)

Fig. 3 Histological classification of EES/PNET demonstrating a
sheets of small blue cells within the distal pancreas on H&E stain
and b with diffuse positivity for CD 99 (MIC2)

1016 J Gastrointest Surg (2013) 17:1015–1019



elements (Fig. 3). Nodal metastasis was observed in one out
of 24 lymph nodes. Although the pancreatic and peripheral
margins were free of tumor involvement, the tumor
thrombosis extended to the splenic vein margin.

Immunohistochemical studies demonstrated diffuse pos-
itivity for CD99 (Fig. 3b), cytokeratin AE1/AE3, Cam 5.2,
CK19, vimentin, and BCL-2, as well as focal positivity for
neuron-specific enolase (NSE), EMA, and cyclin D1. In
contrast, the neoplastic cells were nonreactive for S100,
CD10, alpha-antitrypsin, E-cadherin, CD56, beta-catenin,
calretinin, inhibin, CD34, progesterone receptor, CK/7,
CA19.9, synaptophysin, and chromogranin. Additionally,
periodic acid-Schiff staining with and without diastase
revealed glycogen in the cytoplasm of the tumor cells.
Collectively, the phenotypic profile of the tumor diverged
strikingly from common pancreatic neoplasms. Additional
molecular analysis demonstrated the presence of the
EWSR1–FLT1 fusion transcript via RT-PCR, supporting
the diagnosis of Ewing sarcoma/PNET.

The patient was discharged from the hospital on post-
operative day7 after complete systemic anti-coagulation had
been achieved due to his portal vein thrombosis. He was re-
admitted 4 days later with abdominal pain but no signs of
sepsis. A symptomatic peri-pancreatic fluid collection
caused by a pancreatic fistula from the staple line was
successfully treated with pancreatic stenting and endoscopic
cyst-gastrostomy. The patient was subsequently discharged
home on a regular diet and referred to Medical Oncology for
further adjuvant therapy.

Discussion

The pathogenesis of ESFT results from reciprocal chromo-
somal translocations invariably involving the EWSR1 gene
with a member of the ET-family transcription factors, such as
FLI1, ERG, ETV1, ETV4, and FEV.3 The genetic analysis of
the patient's tumor demonstrated the presence of the most
common genetic aberration associated with EES, t
(11;22)(q24;q12), which transposes the EWSR1 gene within
close proximity to the FLI1 gene, producing a novel transcript
and chimeric protein.3 The resulting in-frame fusion protein
functions as an oncogene by facilitating global transcriptional
dysregulation.3

Together EESs and PNETs comprise a subtype of histo-
logically indistinguishable childhood malignancies, which
require immunohistochemical and genetic analysis for de-
finitive diagnosis and classification. The immunohistochem-
ical profile of EES/PNETs consists of universal, diffuse
overexpression of the membrane-bound glycoprotein
CD99 (MIC2); however, EES can be distinguished by the
absence of markers of neuroendocrine differentiation that
are typical of PNETs. Notably, this patient's tumor did not
express neuroendocrine markers, such as synaptophysin,
chromogranin, or S-100; however, there was observed focal
positivity to NSE. Therefore, the immunohistochemical
profile of the tumor is most consistent with EES.

While highly unlikely, the possibility that the patient's
tumor represents a pancreatic metastasis from an unknown
primary source must be entertained. To date, only three

Table 1 Summary of reported pancreatic EES/PNETs

Total number of
reported cases

Mean size
in cm (range)

Procedures performed Systemic therapy employed (N) (ref) Mean survival
(months)a, b

N021 8.7 (3–22) Pancreaticoduodenectomy09 NA097–10 19 (2–50)
Distal pancreatectomy03 AIx6, ifosfamide x6, docetaxel0111

Biopsy of the lesion only04 Radiation+doxorubicin0112

Unspecified resection05 VAC/IE0113

VAIA0114

VDC037

VDC x7, IE, radiation0115

VDC/cisplatin+etoposide0113

VDC/cisplatin+etoposide, radiation0116

VDC/IE0117

VIDE x6, VAI x1, melaphalan+
etoposide, ASCT016

NA not available, VDC vincristine/doxorubicin/cyclophosphamide, VAIA vincristine/doxorubicin/ifosfamide alternating with vincristine/actinomy-
cin D (dactinomycin)/ifosfamide, IE ifosfamide/etoposide, VIDE vincristine/ifosfamide/doxorubicin/etoposide, VAI vincristine/actinomycin D
(dactinomycin)/ifosfamide, ASCT autologous stem cell transplant, AI actinomycin D (dactinomycin)/ifosfamide, VAC vincristine/actinomycin D
(dactinomycin)/cyclophosphamide
a Only 15 reports provided survival data
b Data from last follow-up
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cases of pancreatic metastasis from Ewing's sarcoma have
been reported in the literature,4 all of which originated from
an osseous focus. Our patient did not demonstrate any
clinical, laboratory, or radiographic evidence of a separate
primary lesion in the bone or elsewhere that could have
disseminated to the pancreas; therefore, we are highly con-
fident that this tumor is derived primarily and exclusively
from the pancreas.

The existing medical literature on EES/PNETs inva-
riably describes an aggressive clinical course with early
distant metastasis. Moreover, the high rate of recurrence
after surgical resection implies that there is likely sub-
clinical metastatic dissemination at diagnosis,5 indicating
a role for systemic therapy in this patient population. A
retrospective analysis of 24 patients with confirmed EES
concluded that age at diagnosis along with the type and
extent of surgical resection was a more accurate prog-
nostic indicator than the tumor size or presence of
metastatic disease. Furthermore, the overall 5-year sur-
vival rate and disease-free survival rate of patients with
EES is estimated to be 61 and 54%, respectively.6 Regarding
pancreatic Ewing's sarcoma specifically, there is a pau-
city of data concerning the prognosis and natural history
of this disease, largely due to its miniscule incidence;
thus, statistically powerful analyses to guide treatment
are severely hindered. Unfortunately, given its rarity, limit-
ed data exist concerning the prognosis, treatment efficacy, and
clinical outcomes of patients with primary pancreatic Ewing's
sarcoma.

Only 21 cases, including this one, of EES/PNETs arising
in the pancreas have been reported in the literature to date
(Table 1). The mean age at diagnosis was 20.4 years with no
significant sex predilection (11 males, nine females). The
most common presenting symptom was abdominal pain
with or without jaundice, with other less frequent presenta-
tions including precocious puberty (two), dyspepsia (one),
anemic symptoms (one), and gallstone pancreatitis (one).
Following surgical resection, the majority of patients re-
ceived adjuvant chemotherapy (65 %), with a subset
(20 %) receiving a combination of chemotherapy and radi-
ation. Interestingly, none of these cases reported portal vein
thrombosis, either at clinical presentation or after surgical
intervention. To the best of our knowledge, this is the first
reported case of a pancreatic Ewing's sarcoma presenting
with concomitant venous tumor thrombosis.

Tumor vein thrombosis has been reported in less common
pancreatic tumors such as intraductal papillary–mucinous
carcinoma, pancreatic acinar cell adenocarcinoma, and pan-
creatic neuroendocrine tumors.18 It is important to distinguish
portal vein tumor thrombosis from the more common fibrin
thrombus since the presence of the former has reportedly been
associated with a higher risk of liver metastasis and poorer
clinical outcomes.19

Conclusion

Collectively, the reported cases of primary and metastatic
Ewing's sarcoma of the pancreas further reinforce the imper-
ative to include these rare tumors in the differential diagnosis
of suspicious, indistinct pancreatic neoplasms. As previously
reported by Finan et al., this case also illustrates the impor-
tance of associated pancreatitis as a risk factor for post-
operative pancreatic fistula following laparoscopic distal pan-
creatic resections.19 Lastly, the phenomenon of tumor vein
thrombosis should be carefully considered in this patient
population when determining surgical intervention and
oncological management of this rare disease.
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