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CASE REPORT

Huge primitive neuroectodermal tumor of the pancreas:
Report of a case and review of the literature
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Abstract

Primitive neuroectodermal tumor (PNET) of the pancreas
is an extremely rare tumor that usually occurs in children
or young adults. We report a case of a 33-year-old
male patient with an 18 cm x 18 cm x 16 cm mass
arising from the pancreatic body and tail with a one-
day history of abdominal pain. Initial CT scan showed
no signs of metastatic tumor spread. The tumor caused
intrabdominal bleeding and the patient underwent
primary tumor resection including partial gastrectomy, left
pancreatic resection and splenectomy. Diagnosis of PNET
was confirmed by histology, immunohistochemistry and
FISH analysis. All neoplastic cells were stained positive
for MIC2-protein (CD99). Approximately one month after
surgery, several liver metastases were observed and the
patient underwent chemotherapy according to the Euro-
Ewing protocol. Subsequent relaparotomy excluded any
residual hepatic or extrahepatic abdominal metastases.
Although PNET in the pancreas is an extremely rare
entity, it should be considered in the diffential diagnosis
of pancreatic masses, especially in young patients. This
alarming case particularly illustrates that PNET in the
pancreas although in an advanced stage can present
with only a short history of mild symptoms.
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INTRODUCTION

Primitive neuroectodermal tumors (PNETS) are small
round cell tumors arising from soft tissue belonging to
the Ewing’s sarcoma family. These neoplasms all exhibit a
neural phenotype, express the MIC2-protein (CD99) and
display the same chromosomal translocation t (11; 22) (q24;
q12) in about 85% of the cases'. While Ewing sarcoma
is a primary bone tumor and follows osteosarcoma as
the second most common malignant bone tumor in
children, PNETSs occur most often in soft tissue of the
thoracopulmonary region, pelvis and lower extremities
of children and young adults. Most of these tumors
are diagnosed before the age of 35 years with a slight
predominance in male patientsm. Although PNETS can
occur in numerous solid organs such as the kidney, ovary,
vagina, testis, uterus, cervix uteti, urinary bladder, parotid
gland, heart, lung, rectum and pancreas, it is an extremely
rare tumot entitylz]. According to the literature there are
currently 11 reported cases of PNET originating from the
pancreas (Table 1)%7,

Here we report another case of PNET in the pancreas
in an otherwise healthy 33-year old man.

CASE REPORT

A 33-year old man presented to the Emergency Depart-
ment of our hospital with acute abdominal pain which
started one day ago. The patient reported one episode of
vomiting but no history of diarrhea, peptic ulcer disease
or pancreatitis. Laboratory data on admission showed
leucocytosis, elevated C-reactive protein, amylase and
lipase.

CT-scan of the abdomen revealed a 13.7 cm X 15.0
cm mass arising from the pancreatic tail compressing
the stomach and spleen (Figure 1). The mass had solid
and cystic characteristics with an inhomogenous contrast
enhancement. Furthermore, blood was noted in the
subhepatic area and pelvis indicating rupture of the tumor.
Numorous mesenteric lymph nodes were enlarged up
to 11 mm, while the liver showed no lesions suspicious
of metastasis. Until surgery, a significant decline in
hematocrit due to tumor bleeding was observed. At
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Reference Age (yr) Gender  Tumor origin Tumor size (cm) Therapy Survival (cause)
Liittges et al” 1997 13 Female  Pancreatic 22 x 8 x10 Resection, chemotherapy NR

body/tail

Bill Male Pancreatic body - Chemotherapy, resection NR

Bulchmann et al® 2000 6 Female  Pancreatic head 4.0x5.4 x3.0  Whipple resection with colon segmentectomy 6 mo (RD)
Movahedi-Lankarani 6-25 4 male, Pancreatic head 3.5t09.0 Whipple resection in 4 cases (2 VDC), Up to 48 mo
et al®™ 2002 (mean 18) 3 female biopsy in 3 cases (1 VDC)
Perek et al 2003 31 Male Pancreatic head 10 x 12 1 Whipple resection (radiochemotheray denied), 50 mo (RD)

and body 2 Local resection + chemotherapy,

3 Resection of lung metastasis + chemotherapy

Present case 33 Male Pancreatic body 18 x 18 x 16 Resection, 6 cycles VIDE, VAI, AST Alive at 1 year after

diagnosis

AST: Autologous stem cell transplantation; mo: Months; NR: Not reported; RD: Recurrent disease; VDC: Vincristin, doxorubicin, cyclophosphamide; VIDE:
Vincristin, ifosfamide, doxorubicin and etoposide; VAI: Vincristin, actinomycin D: Ifosfamide.

Figure 1 CT-scan showing a huge intra-abdominal mass with solid and cystic
areas originating from the pancreas.

laparotomy the tumor was found to be adherent to the
stomach and the pancreatic body and tail. The capsule
was partially ruptured. An enbloc-resection of the tumor
was accomplished by partial gastric resection (Billroth-
II), left pancreatic resection and splenectomy. The
continuity was restored with gastrojejunostomy and
Roux-Y-jejunojejunostomy. The postoperative course was
uneventful.

Grossly, the tumor measuring 18 cm X 18 cm X 16 cm
was surrounded by an edematous capsule and appeared
as cystic with alternating necrotic areas. The tumor was
adhered to the pancreatic tail and stomach adjacent to the
minor curvature where two small non-neoplastic ulcers
were noted.

On microscopic examination, the solid tumor parts
were composed of nests of medium-sized round or oval
tumor cells with enlarged round or oval nuclei and scant
cytoplasm surrounded by fibrovascular septae (Figure 2A).
Focally, Homer-Wright rosettes were observed (Figure 2A).
Immunohistochemically, the tumor showed a consistent
and strong membraneous expression of CD99 (Figure
2B) and a strong cytoplasmic staining for vimentin (Figure
2C). NSE-positive and negative neoplastic cells were
found in about equal proportions, and smaller neoplastic

subsets were positive for cytokeratin (KL-1; Figure 2D),
cytokeratin 18, EMA, synaptophysin, CD56 (Figure 2E)
and CD117. The neoplastic cells lacked any detectable
cytokeratins (7, 8 and 19), CEA, al-fetoprotein (AFP),
al-antichymotrypsin (0 1ACT), protein S100, melan A
and HMB-45. The Ki67 (MIB-1) labeling index was about
20%-30% (Figure 2F). Fluorescence 7n situ-hybridization
was performed with a dual-colour DNA probe flanking
the EWS gene on chromosome 22q12 (Vysis/Abbott,
Wiesbaden, Germany) according to the manufacturer’s
instructions. Tumour cell nuclei showed one fused signal
and one dislocated hybridization signal indicative of a
chromosomal translocation involving the EWS gene.
Opverall, the microscopic findings led to the diagnosis of
PNET.

Following primary hospitalization and surgery the
patient was scheduled for staging examinations prior
to chemotherapy. Thirty-five days after laparotomy,
CT and MRI revealed at least two liver metastases in
segments 6 and 7 up to 1.5 cm in size that were biopsied
and confirmed immunohistochemically. There were no
metastases in the lung, bone marrow ot in the skeletal
system according to staging by CT, bone marrow biopsy
and scintigraphy. The patient underwent 6 cycles of
induction VIDE chemotherapy (vincristin, ifosfamide,
doxorubicin and etoposide), 1 cycle of VAI chemotherapy
(vincristin, actinomycin D, ifosfamide) followed by
high dose chemotherapy with melphalan and etoposide
and autologous stem cell transplantation. During
chemotherapy, devitalization and shrinking of the liver
metastases were documented. Because CT visualized
a residual lesion in segment 6 of the liver, the patient
underwent explorative laparotomy with intraoperative
ultrasound which did not show any metastasis ot residual
tumor. One year after diagnosis, there was no evidence of
tumor recurrence.

DISCUSSION

Ewing sarcoma (EWS) and PNET belong to a tumot
family (Ewing family of tumors) that is characterized
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by typical chromosomal translocations with subsequent
functional fusion of the EWS gene with transcription
factor genes thus forming a chimeric protein. Peripheral
PNET (pPNET) was first described by Stout”! as a tumor
of the ulnar nerve with the gross features of a sarcoma
but composed of small round cells focally arranged
as rosettes in 1918. pPNET makes up approximately
1% of all sarcomas'”. EWS and PNET form a subset
of the “small-round-cell tumors” in childhood that
comprise lymphomas, neuroblastoma and soft tissue
sarcomas including rhabdomyosarcomas as well, which
at least in undifferentiated forms, are indistinguishable
by conventional light microscopy. When PNET is
found in the pancreas, the differential diagnosis includes
undifferentiated small cell carcinoma, pancreatoblastoma
and pancreatic endocrine tumors. Thus the diagnosis of
PNET necessitates histopathologic, immunohistochemical
and if possible, also genetic analysis. EWS and PNET
show a high expression of the cell surface glycoprotein
MIC2 (also named CD99 or p30/32™“*) which is
considered to be important in cell adhesion"!. However,
other neoplasms as well as normal tissue including
pancreatic endocrine tumors and pancreatic islet cells
express the MIC2 protein, thus limiting specificity of the
test.

Cytogenetic and molecular analysis of translocations
has been established as a powerful adjunct for sarcoma
classification. EWS/PNET show typical chromosomal
translocations involving the EWS gene on chromosome 22

www.wjgnet.com

Figure 2 Histomorphological
characteristics and immuno-
labeling of PNET. A: Solid
tumor cell sheets separated
by a delicate fibrovascular
stroma; B: Strong membranous
expression of CD99 (MIC-2) in
the entire tumor cell population; C:
Vimentin-positive neoplastic cells;
D: Expression of cytokeratins
(KL-1) in a minor tumor cell
subset; E: Partial CD56-positive
neoplastic population; F: Nuclear
staining for the Ki67 proliferation
antigen (MIB-1) in about
20%-30% of tumor cells.

and a member of the ETS family of genes which code for
DNA-binding transcription factors. The most common
translocation # (11; 22) (q24; q12) resulting in the fusion
product EWS-FLI1 occurs in 85%-95 %, while the second
most common translocation # (21; 22) (q22; q12) is seen in
5%-10%".

Once PNET is diagnosed, the standard treatment is a
systemic multi-agent chemotherapy combined with surgery
and/or radiotherapy. Tumor dissemination at the time of
diagnosis is associated with a poorer outcome compared
to localized disease”™. However, a retrospective study on
24 patients younger than 16 years old with extraskeletal
EWS reported that age and surgical treatment, but not size
of tumor and metastatic disease at the time of diagnosis
are significant prognostic factors"”. In this study the
overall 5-year survival rate was 61% and the disease free
survival rate was 54%. In various series including patients
with extraskeletal EWS, the 5-year survival rate ranges
from 61% to 77%". Intensive preoperative multi-agent
chemotherapy may further improve the prognosis of
EWS family tumors"”. There are only few data focusing
on the prognosis of patients with PNET in the pancreas.
Movahedi-Lankarani ez a/” reported 2 patients with
chemotherapy after primary Whipple procedure. One was
alive at 33 mo with no evidence of disease, while the other
died of disease 4 years after diagnosis.

In conclusion, PNET of the pancreas is an extremely
rare pancreatic tumor and mainly affects children or young
adults. To our knowledge, this is the 12th-reported case so
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far. Although uncommon, PNET has to be considered in
the differential diagnosis of atypical pancreatic tumors in
young patients.
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