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Abstract
	 Primitive	 neuroectodermal	 tumours	 (PNETs)	 are	malignant	 tumours	 composed	 of	 small	
round	 cells	 of	 neuroectodermal	 origin	 that	 affect	 soft	 tissue	 and	bone.	 PNETs	 originating	 in	 the	
pancreas	 are	 extremely	 rare;	 previous	 to	 this	 report,	 only	 14	 cases	 were	 reported	 worldwide,	
making	this	case	the	fifteenth	in	the	world	and	the	second	in	Asia.	We	present	the	case	of	a	painful	
pancreatic	 lump	 diagnosed	 as	 PNET	 of	 the	 pancreas	 after	 a	 thorough	workup.	 The	 diagnosis	 of	
PNET	is	made	according	to	the	overall	clinical	picture,	imaging,	histopathology,	cytogenetics,	and	
immunohistochemistry,	as	in	the	case	we	present.	It	is	essential	to	differentiate	primary	pancreatic	
PNET	from	a	secondary	involvement.	A	review	of	all	of	the	cases	diagnosed	worldwide	thus	far	is	also	
provided.
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Introduction

 Primitive neuroectodermal tumours 
(PNETs) are highly malignant tumours composed 
of small round cells of neuroectodermal origin. 
Batsakis et al. divided the PNET family of 
tumours into the following three groups, based 
on the tissue of origin (1): central nervous system 
primitive neuroectodermal tumours; tumours 
derived from the autonomic nervous system 
called neuroblastomas; and peripheral primitive 
neuroectodermal tumours (pPNETs), which 
are derived from tissues outside the central and 
autonomic nervous systems.
 PNETs usually originate in soft tissues and 
bone. In rare cases, these tumours have also 
been found in organs such as the kidney, urinary 
bladder, uterus, gall bladder, lung, and vagina 
(2–6). It is extremely rare for PNETs to originate 
in the pancreas. Previous to this report, only 14 
cases were reported worldwide, making this case 
the fifteenth in the world, the second in Asia, and 
the first in India.

Case Report

 A 60-year-old farmer presented to our 
hospital with a one-month history of dull, 
boring pain in the epigastrium that was mild to 
moderate in intensity. There was no associated 
jaundice, diarrhea, or vomiting. The clinical 
examination was significant for a non-tender, 
firm, fixed lump measuring 3 × 3 cm that was felt 
in the supraumbilical area. There was no palpable 
superficial lymphadenopathy. The laboratory 
data were normal, except for moderately elevated 
serum amylase and lipase. An ultrasonogram of 
the abdomen showed a 3.1 × 2.2 cm solid lesion in 
the region of the pancreatic head, with the main 
pancreatic duct appearing prominent distal to 
the mass lesion. Multiple enlarged peripancreatic 
lymph nodes were also observed. Contrast-
enhanced computed tomography (CECT) 
confirmed a hypodense mass measuring 4 × 3.7 × 
2.5 cm in the head region, and multiple enlarged 
peripancreatic nodes were seen. The fat planes 
with surrounding tissues appeared normal on the 
CECT (Figure 1).
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 Ultrasound-guided aspiration from the 
pancreatic mass was performed, and microscopy 
of the aspirated material revealed round tumour 
cells dispersed individually, mostly with focal 
clumps. A histopathologic possibility of round 
cell tumour was made, and an open biopsy 
was planned to take an adequate sample of the 
surrounding lymph nodes. Operative findings 
were multiple enlarged, matted lymph nodes at 
the root of the mesentery, the celiac axis, and the 
pancreatic head mass. The transverse mesocolon 
and omentum were found to be adhered, and the 
superior mesenteric vein was thrombosed with 

Figure	 1:	 Abdominal contrast-enhanced 
computed tomography (CECT) 
showing a hypodense mass 
measuring 4 × 3.7 × 2.5 cm in the 
head region of the pancreas.

Figure	 4: Photomicrograph showing diffuse 
strong immunostaining for 
synaptophysin.

Figure	 2: Biopsy showing features of small      
round cell tumor with pseudorosettes 
infiltrating the node, suggestive of 
primitive neuroectodermal tumours 
(PNET). A mitotic count of 19/hpf 
was seen. The pseudorosettes are 
indicated with asterisks.

Figure	3: Immunohistochemistry of the tumor, 
positive for membranous expression 
of CD99.

multiple collateral vessels. The biopsy from a 
lymph node showed features of small round cell 
tumour with pseudorosetting infiltrating the node, 
suggestive of PNET. A mitotic count of 19/hpf was 
noted (Figure 2). The growth was found to be too 
locally advanced for surgical resection and was 
not excised; only a few surrounding lymph nodes 
were excised. A clinical examination and imaging 
showed no evidence of any other metastatic lesion 
or primary anywhere else in the body, and a bone 
scan showed normal results.
 Immunohistochemistry (IHC) showed the 
tumour to be positive for membranous expression 
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Figure	 5:	 Photomicrograph showing positive 
immunostaining for vimentin.

of CD99 (Figure 3), NSE, FLI-1, synaptophysin 
(Figure 4) and cytoplasmic vimentin (Figure 
5). Cytokeratin (AE1/AE3) and chromogranin 
staining were negative. Lymphoid markers LCA, 
CD3, CD20, CD79a, CD43, CD34, and TdT were 
negative. Cytogenetic analysis by fluorescence in 
situ hybridisation confirmed t (11; 22) (q24; q12) 
translocation.
 With this clinical picture, imaging, 
histopathology, IHC, and cytogenetic analysis, 
a diagnosis of primary PNET of the pancreas 
was made. The patient received three cycles 
of VIDE (vincristine, ifosfamide, doxorubicin, 
and etoposide) chemotherapy and is planned 
to undergo three more cycles to reassess for 
surgery. At three months’ follow up, the patient’s 
symptoms improved. A repeat ultrasound after 
three cycles of chemotherapy showed that the 
tumour had started to shrink. Prolonged follow up 
after surgery and reassessment for chemotherapy 
will be required.

Discussion

 Stout first provided a description of PNETs 
in 1918. At the time, they were thought to 
originate directly from the nerves (7). PNETs 
are members of the Ewing’s sarcoma family. 
These neoplasms all exhibit a neural phenotype 
and express MIC2 protein (CD99), and the 
same chromosomal translocation between 
chromosomes 11q24 and 22q12 is observed in 
approximately 85% of cases (8). Ewing’s sarcoma 
is a primary tumour of bones, and PNETs tend to 
occur predominantly in soft tissues. Sites favored 
are the thoracopulmonary region, pelvis, and 
lower limbs of children and young adults. Most 
patients are younger than 35 years, and there is a 

slight predominance of males (8). pPNET makes 
up approximately 1% of all sarcomas (2). When 
PNET is found in the pancreas, the differential 
diagnosis includes undifferentiated small cell 
carcinoma, pancreatoblastoma, pancreatic 
endocrine tumours, and rarely, lymphoma. 
Thus, the diagnosis of PNET necessitates 
histopathologic, immunohistochemical, and if 
possible, genetic analysis. Translocation t (11; 22) 
(q24; q12) results in the fusion product EWS-FLI1 
and is found in approximately 85–95% of cases. 
A second translocation, found in approximately 
10% of cases, is t (21; 22) (q22; q12) (8).
 It is extremely uncommon for PNETs to 
originate in the pancreas. Luttges found that 
only two cases among 600 primary pancreatic 
neoplasms were pancreatic PNETs (6). Previous to 
our report, there were only 14 cases of pancreatic 
PNETs reported worldwide (2–6,9,10). In the 
previous cases, all of the patients were young (6–
33 years); eight were male and six were females 
Most patients presented with abdominal pain, 
jaundice, dyspepsia, and vomiting. Only one 
patient had hyperglycemia. Anemia or upper 
gastrointestinal bleeding can also be the initial 
presentation. The lesions varied in size from                                                                                                                     
3.5 cm to 15 cm. Whipple resections were 
performed in eight of the 14 patients, and four 
patients were diagnosed by some form of biopsy. 
Laparotomy was required in one patient, and 
resection of the uncinate process was performed 
in another. Four patients were treated with 
chemotherapy alone following surgery; one 
patient had no evidence of disease at 33 months’ 
follow up, one patient died of the disease at                                                                                      
48 months’ follow up, and the outcomes of the 
other two patients were not available. Four 
patients received radiation and chemotherapy 
following surgery; one of the patients died of the 
disease and the other three were alive with the 
disease, although with not a comparable follow 
up to each other. Two patients were treated only 
with a Whipple resection; one patient was alive at 
27 months’ follow up and the other one died after 
recurrence at six months’ follow up.
 Computed tomography (CT) and magnetic 
resonance imaging are the imaging modalities of 
choice for visualising tumours. On imaging, the 
most common lesion is a tumour in the pancreatic 
head with clear margins. A CT scan of the 
abdomen may show a tumour of varying density 
if it is undergoing necrosis. As most of these 
tumours do not have a close relationship with 
arteries, they are usually without enhancement in 
the arterial phase. In cases of advanced disease, 
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local or remote metastasis may be visualised (11).
For pathological diagnosis, direct histological 
evidence of the PNETs and distinction from other 
small round cell tumours are important. Homer-
Wright rosettes and atypical rosette arrays of the 
cells are uncommon in pancreatic PNETs. Cell 
cytoplasm holding neurofilaments and neuronal 
secretory and pyknic nucleus granules are the 
significant criteria for the diagnosis of pPNETs 
(2–6).
 Approximately 85% of all Ewing’s tumors 
display a translocation that includes the EWS gene 
(22q12) and FLI-1 (11q24). In the other 5–10% of 
cases, the translocation is found between EWS and 
ERG (21q22) (14,15). IHC can be used to detect 
antibodies to FLI-1 in the gene fusion product 
of EWS (14). pPNETs typically co-express CD99 
and vimentin. Other markers are S-100, neuron-
specific enolase, synaptophysin, and CD75 (15).              
A summary of the markers tested in the previous 
14 cases of PNET of pancreas is presented in Table 
1 (2–6,10).
 Thus, the diagnosis is made by taking 
into account overall clinical picture, imaging, 
histopathology, and IHC. It is also essential to 
differentiate between primary pancreatic PNET 
and a secondary involvement.
 The treatment for PNET includes systemic 
multi-agent chemotherapy along with surgery 

and/or radiotherapy. Disseminated disease 
at the time of diagnosis is associated with 
a worse outcome compared with localised 
disease (16). Chemotherapy protocols such 
as CAV (cyclophosphamide, adriamycin, and 
vincristine) and neoadjuvant chemotherapy 
protocol (vincristine, dactinomycin, adriamycin, 
cyclophosphamide, ifosfamide, etoposide) are 
usually used, and local radiotherapy is also 
used with some efficacy. Unfortunately, these 
treatments are not very satisfactory (17).

Conclusion

 To conclude, PNET of the pancreas is an 
extremely rare condition, but it should be kept in 
mind. Our case is only the second case reported 
in Asia, and more work is definitely needed to 
understand the disease and how to treat it.
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Table	 1: The summary of the markers tested 
in the previous 14 cases of primitive 
neuroectodermal tumours (PNET) 
of pancreas.  The positive percentage 
of the markers is mentioned in the 
brackets

Marker Number	
of	cases	
tested

Number	of	
times	tested	
positive

CD99 13 13 (100%)
NSE 13 12   (92%)
AE1/AE3 11 8 (72.7%)
Chromogranin 12 1 (8.3%)
Synaptophysin 14 5 (35.7%)
Desmin 9 1 (11.1%)
S-100 4 2 (50%)
Vimentin 5 1 (20%)
Leu 7 1 1 (100%)
Insulin 4 0 (0%)
Glucagon 4 0 (0%)
Somatostain 4 0 (0%)
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