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Abstract: Peripheral primitive neurectodermal tumors (pPNETs) with pancreatic origins are extremely rare. This 
study reported a case of pancreatic pPNET in a 64-year-old man. Plain abdominal computed tomography (CT) iden-
tified a large, round-like, poorly defined solid mass with a large hypointense area in the pancreatic tail. Contrast-
enhanced CT revealed that the tumor parenchyma had medium heterogeneous contrast enhancement with a large 
non-enhanced area of cystic degeneration and necrosis during pancreatic substance phase and progressive con-
trast enhancement during portal phase. The tumor infiltrated the splenic artery and vein. Patient’s advanced age 
complicates the preoperative diagnosis of this malignancy. Therefore, we proposed that pPNET should be consid-
ered in the differential diagnosis of masses arising in the pancreas, particularly in those with wide local invasion.
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Introduction

Peripheral primitive neurectodermal tumors 
(pPNETs) are small round cell tumors that arise 
from primitive neuroepithelial stem cells. 
pPNETs with a pancreatic origin are extremely 
rare, and their clinical and imaging features 
have not been adequately studied. To our kn- 
owledge, only 26 cases of pancreatic pPNETs 
have been reported in the literature [1-20]. 
These cases exclusively involved children, ado-
lescents, and middle-aged patients, that is, 
patients aged 2-37 years old. Herein, we report 
a case of pancreatic pPNET in a 64-year-old 
man to provide additional information and 
improve the diagnostic specificity of this dis- 
ease.

Case report 

A 64-year-old man presented to the Affiliated 
Yantai Yuhuangding Hospital of Qingdao Uni- 
versity in June 2016 with a 2-month history of 
persistent pain in the left abdomen. The pain 
was moderate in intensity and can radiate to 

the back and become aggravated after eating. 
It was accompanied by nausea, abdominal dis-
tention, anorexia, and emaciation. The clinical 
examination of the left abdomen was indicative 
of tenderness and rebound tenderness. 

Plain abdominal computed tomography (CT) 
revealed a large, round-like, 7.7 cm × 6.1 cm × 
7.1 cm, poorly defined solid mass with a large 
hypointense area in the pancreatic tail (Figure 
1A). Upon contrast-enhanced CT imaging, the 
tumor parenchyma showed medium heteroge-
neous contrast enhancement with a large non-
enhanced area of cystic degeneration and 
necrosis during pancreatic substance phase 
(Figure 1B) and progressive contrast enhance-
ment during portal phase (Figure 1C). The 
tumor infiltrated the splenic artery and vein. 
Clinical examination and imaging showed no 
evidence of any other metastatic or primary 
lesions in the body. CT findings were suggestive 
of a malignant tumor of the pancreatic tail. The 
tumor was initially considered as neuroendo-
crine carcinoma, which primarily occurs in the 
adult population.
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The patient showed low hemoglobin levels of 
108 g/L and elevated neuron-specific enolase 
(NSE) and tumor-specific growth factor levels of 
25.9 and 75.8 U/ml, respectively.

Laparotomy revealed that the tumor originated 
from the pancreatic tail and had invaded into 
the splenic artery and vein. An enbloc-resection 
of the tumor was accomplished through left 
pancreatic resection and splenectomy. 

Gross examination showed that the tumor mea-
sured 8 cm × 7 cm × 7.5 cm in size, was sur-
rounded by an edematous capsule, and app- 
eared cystic with alternating necrotic areas. 

Microscopic examination revealed that the 
tumor cells were distributed in the form of 
sheets with abundant interstitial sinuses and 
the presence of hemorrhaging and blood paste 
formation (Figure 2A). Under high magnifica-
tion, the tumor cells appeared epithelial or fusi-
form and showed unclear boundaries and 
abundant eosinophilic granules in the cyto-
plasm. Nuclear atypia was pronounced, and 
the nuclear fission phase was visible (Figure 
2B). Immunohistochemical staining revealed 
that the tumor cells were strongly positive for 

CD99 (Figure 3), VIM, INI-1, and CD34. The pos-
itive rate of KI67 was approximately 50%.

Cytogenetic analysis through fluorescence in 
situ hybridization confirmed t(11;22)(q24;q12) 
translocation.

The results of histology, immunohistochemical 
staining, and cytogenetic analysis were indica-
tive of a PNET.

No chemotherapy or radiotherapy was per-
formed because of the refusal of the patient 
and his family. The patient died of disease 
recurrence approximately 15 months later.

The present study was approved by the ethics 
committee of the Affiliated Yantai Yuhuangding 
Hospital of Qingdao University (Yantai, China). 
Written informed consent was obtained from 
the patient.

Discussion

PNETs are small round cell tumors that origi-
nate from primitive neuroepithelial stem cells. 
These tumors are members of Ewing’s sarcoma 
family, with common morphological, histologi-
cal, immunohistochemical, and ultrastructural 

Figure 1. CT appearance. (A) Plain CT shows a large, 
round-like, poorly-defined, 7.7 cm × 6.1 cm × 7.1 cm 
solid mass (→) with a large hypointense area in the 
pancreatic tail. (B, C) Contrastenhanced CT shows 
medium heterogeneous contrast enhancement with 
a large non-enhanced area of cystic degeneration 
and necrosis during pancreatic substance phase 
(B) and progressive contrast enhancement during 
portal phase (C). Tumor infiltrating the splenic artery 
and vein. 
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indications of neuroectodermal differentiation, 
and identical chromosomal translocations at 
t(11;22)(q24;q12) [21]. 

PNETs can be further classified as central PNET 
and peripheral PNET (pPNET). pPNETs that 
occur outside the central and sympathetic ner-
vous systems account for approximately 1% of 
all sarcomas [22]. pPNETs predominantly occur 
in the soft tissues of the extremities and are 
commonly found in patients less than 35 years 
of age with a slight predominance among 
males; the 5-year survival rate for this malig-
nancy is approximately 50% [23].

Although pPNETs seldom arise in organs, spo-
radic cases with origins in the kidney, urinary 
bladder, lung, uterus, gall bladder, and vagina 

have been reported. pPNETs with pancreatic 
origins are extremely rare. Lüttges reported 
that only 2 out of 600 cases of primary pancre-
atic neoplasma (0.3%) were diagnosed as pan-
creatic PNETs [2]. The ages of the reported 
patients ranged from 2 years to 37 years with a 
mean age of 19 years [1-20]. The present case 
was a 65-year-old man who was considerably 
older than the previous patients with PNETs.

pPNET is a locally invasive tumor that grows 
aggressively and exhibits an infiltrative and 
expansive pattern [24]. The clinical presenta-
tion of pancreatic pPNETs is nonspecific, and 
its onset appears insidious with abdominal 
pain as the most common symptom, accompa-
nied by jaundice, nausea, anemia, and endo-
crine disorders [1-20].

This tumor commonly occurs in the pancreatic 
head (68%). Compared with cases of invasive 
growths, such as ductal carcinoma, only 29% of 
cases of pancreatic PNET exhibited super-
vened obstructive jaundice because of the 
expansive growth of the tumor [19].

Histologically, pPNET comprises small mono-
morphic round cells with small nuclei and scant 
cytoplasm. These cells are typically arranged 
tightly in cords, nests, or clusters to form ro- 
settes and pseudorosettes (Homer-Wright 
daisy groups). PNETs express the products of 
the MIC2 gene, which include CD99, O13, and 
12E74, on the X chromosome and may be posi-
tive for NSE, vimentin, or cytokeratin expres-
sion. PNETs also exhibit a typical chromosome 

Figure 2. Pathological features. A. Microscopic examination reveals that the tumor cells are distributed in the form 
of sheets with abundant interstitial sinuses (↓) and the presence of hemorrhaging and blood paste formation (→) 
(hematoxylin and eosin stain, × 100). B. Under high magnification, the tumor cells appear epithelial or fusiform and 
show unclear boundaries and abundant eosinophilic granules in the cytoplasm. Nuclear atypia is pronounced, and 
the nuclear fission phase is visible (←) (hematoxylin and eosin stain, × 400).

Figure 3. Immunohistochemical feature. Immunohis-
tochemical staining reveals that the tumor cells are 
strongly positive for CD99. 
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translocation involving the EWS gene locus 
t(11;22)(q24;q12). pPNET can be accurately 
diagnosed based on these histological features 
and immune cell changes.

Preoperative imaging examinations, including 
abdominal CT/MRI scan, are useful in identify-
ing and diagnosing the origin and extension of 
a pPNET. However, these imaging modalities 
fail to provide accurate diagnoses due to the 
lack of specificity and inadequate sensitivity. 
Tan et al. [25] reported that the further diagno-
sis of pPNET should be suggested in young 
men when the following imaging criteria are 
met: presence of a single large ill-defined solid 
mass with a small area of necrosis, negligible 
extent of calcification or hemorrhage, and local 
invasion of adjacent structures. The diagnosis 
for pPNET should be considered, especially for 
patients with tumors that are substantially 
enhanced and isointense on T1WI and T2WI. 
The tumor observed in our patient presented 
as a large, round-like, and poorly defined solid 
mass in the pancreatic tail with a large necrosis 
area and medium heterogeneous contrast en- 
hancement. The tumor infiltrated the splenic 
artery and vein. The imaging performance of 
the tumor was consistent with Tan’s diagnostic 
criteria. Nevertheless, the tumor was misdiag-
nosed as a neuroendocrine tumor because the 
patient’s age was out of the typical age range of 
patients with PNET. 

Pancreatic pPNETs among the elderly should 
be distinguished from other neoplasms, such 
as neuroendocrine tumors, lymphomas, and 
metastatic tumors. Similarities between the 
imaging appearances of pPNETs and those of 
other malignancies complicate the preopera-
tive diagnosis based on radiological criteria. 
Diagnosis is confirmed only after the histologi-
cal analysis of the tumor. 

The current standard treatment for pPNETs is 
complete surgical resection with an adequate 
margin. Surgical resection increases disease 
control and survival rates [26], but performing 
this approach in pancreatic pPNETs may occa-
sionally be difficult because of the unresect-
able major vessels adjacent to the pancreas. In 
the present case, the tumor had infiltrated the 
splenic vasculature, and splenectomy was per-
formed. Chemotherapy and radiotherapy have 
an important role in controlling pPNET, though 
their therapeutic effects are sometimes un- 
satisfactory.

In conclusion, we presented a case of pancre-
atic pPNET in an elderly man. Patient’s adv- 
anced age complicates the preoperative diag-
nosis of this malignancy. Despite its rarity, 
pPNET should be considered in differential 
diagnosis of masses in the pancreas, particu-
larly those with wide local invasion.

Acknowledgements

This work was supported by the National Na- 
tural Science Foundation of China [81671654].

Disclosure of conflict of interest

None.

Address correspondence to: Heng Ma, Department 
of Radiology, The Affiliated Yantai Yuhuangding Ho- 
spital of Qingdao University, Yuhuangding East Road 
20, Yantai 264000, Shandong Province, China.  
Tel: +86-15908915896; Fax: +86-0535-6691999-
81030; E-mail: maheng001yhd@163.com

References

[1] Danner DB, Hruban RH, Pitt HA, Hayashi R, 
Griffin CA and Perlman EJ. Primitive neuroecto-
dermal tumor arising in the pancreas. Mod 
Pathol 1994; 7: 200-204.

[2] Luttges J, Pierre E, Zamboni G, Weh G, Lietz H, 
Kussmann J and Kloppel G. Malignant non-ep-
ithelial tumors of the pancreas. Pathologe 
1997; 18: 233-237.

[3] Bulchmann G, Schuster T, Haas RJ and Joppi-
ch I. Primitive neuroectodermal tumor of the 
pancreas. An extremely rare tumor. Case re-
port and review of the literature. Klin Padiatr 
2000; 212: 185-188.

[4] O’Sullivan MJ, Perlman EJ, Furman J, Hum-
phrey PA, Dehner LP and Pfeifer JD. Visceral 
primitive peripheral neuroectodermal tumors: 
a clinicopathologic and molecular study. Hum 
Pathol 2001; 32: 1109-1115.

[5] Gemechu T and Ersumo T. Peripheral primitive 
neuroectodermal tumor presenting in the ret-
roperitoneum: a case report with immunohis-
tochemical study. Ethiop Med J 2002; 40: 69-
77.

[6] Movahedi-Lankarani S, Hruban RH, Westra WH 
and Klimstra DS. Primitive neuroectodermal 
tumors of the pancreas: a report of seven cas-
es of a rare neoplasm. Am J Surg Pathol 2002; 
26: 1040-1047.

[7] Takeuchi M, Kuwae Y, Hamana K, Oue K, Kubo-
ta A and Kawa K. Primitive neuroectodermal 
tumor of the pancreas. Arch Histopathol D D 
2003; 10: 23-26.

mailto:mahengyhd001@163.com


CT findings of pancreatic pPNET

1027 Int J Clin Exp Med 2020;13(2):1023-1027

[8] Perek S, Perek A, Sarman K, Tuzun H and 
Buyukunal E. Primitive neuroectodermal tumor 
of the pancreas. A case report of an extremely 
rare tumor. Pancreatology 2003; 3: 352-356. 

[9] Welsch T, Mechtersheimer G, Aulmann S, 
Mueller SA, Buechler MW, Schmidt J and Kien-
le P. Huge primitive neuroectodermal tumor of 
the pancreas: report of a case and review of 
the literature. World J Gastroenterol 2006; 12: 
6070-6073.

[10] Schutte WP and Knight PJ. Precocious puberty 
because of a pancreatic neuroectodermal tu-
mor. J Pediatr Surg 2006; 41: 1916-1918.

[11] Wakao J, Ono S, Hosoi H and Tsuda T. Ewing 
sarcoma family tumor in the pancreatic head 
incidentally diagnosed by abdominal trauma. 
Jpn Soc Pediatr Hematol/Oncol 2011; 48: 
7-11.

[12] Doi H, Ichikawa S, Hiraoka A, Ichiryu M, Naka-
hara H, Ochi H, Tanabe A, Kodama A, Hasebe 
A, Miyamoto Y, Ninomiya T, Horiike N, Takamu-
ra K, Kawasaki H, Kameoka C, Kan M, Doi S, 
Soga Y, Tamura H, Maeda T, Asaki A, Seno S, 
Iguchi H and Hasegawa T. Primitive neuroecto-
dermal tumor of the pancreas. Intern Med 
2009; 48: 329-333.

[13] Menon BS, Juraida E, Mohamed M, Manaf Z, 
Zahari Z, Yusuf S, Ting TH, Muda Z and Ibrahim 
H. Pancreatic primitive neuroectodermal tu-
mour associated with precocious puberty. Pe-
diatr Blood Cancer 2009; 53: 518-519.

[14] Jing H, Li F, Chen L, Zhang T and Zhao Y. Detec-
tion of recurrent pancreatic primitive neuroec-
todermal tumor by tc-99m hydrazinonicotinyl-
tyr3-octreotide scan. Clin Nucl Med 2011; 36: 
54-55.

[15] Maxwell L, Hederman A, Jackson C, Sawaya D, 
Giles H and Nowicki MJ. Uncommon presenta-
tion of rare disorder-duodenal ulcer secondary 
to invasive pancreatic primitive neuroectoder-
mal tumor: case report and review of the litera-
ture. J Pediatr Hematol Oncol 2011; 33: 543-
548.

[16] Mao Y, Sang X, Liang N, Yang H, Lu X, Yang Z, 
Du S, Xu Y, Zhao H, Zhong S, Huang J and Millis 
JM. Peripheral primitive neuroectodermal tu-
mors arising in the pancreas: the first case re-
port in Asia and a review of the 14 total report-
ed cases in the world. Hepatobiliary Surg Nutr 
2013; 2: 51-60.

[17] Reilly C, Zenoni S, Hasan MK, Varadarajulu S, 
Tran TA, de la Fuente SG and Arnoletti JP. Pri-
mary pancreatic Ewing’s sarcoma with portal 
vein tumor thrombosis. J Gastrointest Surg 
2013; 17: 1015-1019.

[18] Dias AR, Arantes T, Sampaio RC, Jureidini R, 
Cunha JE and Cecconello I. Pancreatic primi-
tive neuroectodermal tumor: case report. Arq 
Bras Cir Dig 2013; 26: 159-161.

[19] Nishizawa N, Kumamoto Y, Igarashi K, Nishi-
yama R, Tajima H, Kawamata H, Kaizu T and 
Watanabe M. A peripheral primitive neuroecto-
dermal tumor originating from the pancreas: a 
case report and review of the literature. Surg 
Case Rep 2015; 1: 80. 

[20] Teixeira U, Goldoni M, Unterleider M, Diedrich 
J, Balbinot D, Rodrigues P, Monteiro R, Gomes 
D, Sampaio J, Fontes P and Waechter F. Primi-
tive neuroectodermal tumor of the pancreas: a 
case report and review of the literature. Case 
Rep Surg 2015; 2015: 276869.

[21] In: Fletcher CDM, Unni KK, Mertens F, editors. 
Pathology and genetics of the tumors of soft 
tissue and bone. World Health Organization 
Classification of Tumours. Lyon: IARC Press; 
2002. pp. 298-300. 

[22] Hashimoto H, Enjoji M, Nakajima T, Kiryu H 
and Daimaru Y. Malignant neuroepithelioma 
(peripheral neuroblastoma). A clinicopatholog-
ic study of 15 cases. Am J Surg Pathol 1983; 7: 
309-318.

[23] de Alava E and Gerald WL. Molecular biology of 
the Ewing’s sarcoma/primitive neuroectoder-
mal tumor family. J Clin Oncol 2000; 18: 204-
213.

[24] Kim MS, Kim B, Park CS, Song SY, Lee EJ, Park 
NH, Kim HS, Kim SH and Cho KS. Radiologic 
findings of peripheral primitive neuroectoder-
mal tumor arising in the retroperitoneum. AJR 
Am J Roentgenol 2006; 186: 1125-1132. 

[25] Tan Y, Zhang H, Ma GL, Xiao EH and Wang XC. 
Peripheral primitive neuroectodermal tumor: 
dynamic CT, MRI and clinicopathological char-
acteristics-analysis of 36 cases and review of 
the literature. Oncotarget 2014; 5: 12968-
12977.

[26] Ozaki T, Hillmann A, Hoffmann C, Rube C, Bla-
sius S, Dunst J, Jürgens H and Winkelmann W. 
Significance of surgical margin on the progno-
sis of patients with Ewing’s sarcoma. A report 
from the Cooperative Ewing’s Sarcoma Study. 
Cancer 1996; 78: 892-900.


