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Abstract 
Pancreatic neuroendocrine tumors (pNETs) represent about 1–5% of the pancreatic tumors, having an annual incidence of about 1/100 000, 
with difficult positive and differential diagnostic, especially in nonfunctioning tumors. We present a case of large dimensions (10/8 cm) 
pancreatic tail NET developed in a 65-year-old woman, incidentally discovered while she was examined for a strangled inguinal hernia. 
The patient had no specific tumor signs and the imagistic examination did not reveal any metastases. The histopathological and especially 
the immunohistochemical examinations were decisive for the diagnosis, treatment and prognostic establishment. The tumor showed intense 
positivity for chromogranin, synaptophysin, CD56, CD117, CK19, MNF-116 and negative for CK5/6 and CK7. The proliferative index 
established through the Ki-67 assessment was around 3%, while p53 was positive in 25–30% of tumor cells nuclei. 
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 Introduction 

Pancreatic neuroendocrine tumors (pNETs) are rela-
tively rare tumors when compared to pancreatic cancer, 
a devastating illness [1] with a five year survival rate of 
about 5–6% [2–4], when compared with the cancer 
overall five year survival rate of 67%, or other cancer 
survival rates, that, in some cases, rise above 90% [5]. 
This very aggressive behavior is due to some anatomic, 
but mostly biological features [6] that place pancreatic 
cancers on the 4th place in cancer related deaths list, 
with continuous rising incidence and mortality [7]. Some 
authors estimate that by 2030, the pancreatic cancer  
will be the second cancer related death cause, just after 
pulmonary cancer, if the strategies for prevention or 
early diagnosis will fail to be implemented [8]. 

In a larger context of pancreatic tumors, pancreatic 
neuroendocrine tumors represent 1–5%, arising from 
pancreatic islet cells (endocrine pancreas), can have a 
benign or malignant behavior, but either way they have 
a better prognosis than pancreatic adenocarcinomas [9, 
10]. About 1000 new pNETs are diagnosed in USA every 
year [9]. These tumors prevalence and the incidence 
increased in last three decades without any clear expla-

nation [11, 12]. The clinical diagnosis of those tumors is 
usually difficult, because the signs and symptoms are either 
absent in the presence of nonfunctional tumors, or very 
complex, due to polypeptide released by the functional 
tumors. 

We report a case of a large pNET discovered during 
a clinical examination of the abdomen in a female patient 
presented in emergency conditions for strangled right 
femoral hernia, which was manually reduced in the 
emergency room. 

 Case report 

The 65-year-old female patient presented on March 21, 
2012 in the Emergency Room of the Emergency County 
Hospital of Craiova, Romania, for a painful tumor, suddenly 
appeared in the right Scarpa triangle about two hours 
before, during an intense effort. The patient also reported 
abdominal discontinuous pain associated with bowel 
movements, nausea and vomiting and the absence of 
intestinal transit. The clinical examination confirmed the 
presence of a 3 cm right femoral hernia and managed to 
reduce it in the abdominal cavity with remission of clinical 
complaints. While monitoring the patient, the repeated 
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clinical examination identified a persistent tumor localized 
at the limit of epigastric area with left hypochondrium. 
The tumor was estimated at about 6/8 cm, firm, relatively 
well delineated, fixed on the posterior planes, but without 
infiltration of the superior planes or anterior abdominal wall. 

The patient was subjected to ultrasonography that 
discovered an isoechoic parenchymatous tumor of 6/7.5cm, 
located between the spleen, left kidney and the body of 
the pancreas. The tumor appeared relatively well deli-
neated, with a heterogeneous structure, having the same 
vascular density as the pancreatic tissue, without any local 
or paraaortic lymph nodes enlargement. There were no 
signs of metastases in other abdominal organs. 

The CT scan confirmed the tumor site as the tail of the 
pancreas, well delineated, heterogeneous, having the same 
density as the pancreatic tissue, adherent to splenic vein 
(Figure 1). Thoracic or abdominal metastases were also 
absent on CT scan, as well as signs of nodal involvement. 

The main biological parameters were hemoglobin 
14 g/dL; blood glucose 100 mg/dL; urea 34 mg/dL; white 
blood count (WBC) 6500/mm2; thrombocytes 197 000/mm2, 
while bilirubin, TGO, TGP, electrolytes, coagulation tests 
were within normal limits. The seric values for chromo-
granin A (ELISA) 26 μg/L (normal 27–94 μg/L), for sero-
tonin 103 μg/L (normal 80–400 μg/L), and for 5-hydroxy-
indolacetic acid 3.8 mg/24 h (normal 2–8 mg/24 h). 

Since an echo-endoscopy with transgastric fine-needle 
aspiration was not available, after obtaining the informed 
consent, the patient was subjected to exploratory laparo-
tomy with tumor removal intent. After xipho-subumbilical 
laparotomy, during the exploratory time, we identified a 
10/8 cm pancreatic tumor confined to body and tail, without 
any major adherence or involvement to the adjacent organs. 
However, the splenic vein and the left portion of the meso-
colon were closely attached to it (Figures 2 and 3). There 
were no identifiable metastases or lymph node involvement 
in the peritoneal cavity, organs or retro-peritoneum. We 
decided and performed a caudal pancreatectomy with en-
block spleen removal. The Wirsung canal was individually 
legated, followed by the pancreatic stump suture and 
vicinity drainage. The femoral defect was sutured after 
the hernia sac dissection and removal. The postoperative 
evolution was simple, without any complications and a 
rapid patient recovery that was discharged six days later. 

Four weeks after the surgical resection, due to the 
clinical presentation, morphological and especially immuno-
histochemical (IHC) characteristics that will be further 
discussed, the patient entered a chemotherapy protocol 
with Everolimus (Afinitor®, Novartis), 5 mg/day p.o. in 
continuous four weeks administration for six cycles. 
The follow-up included clinical examination, biological 
and ultrasonography investigation every 30 days, while 
abdominal CT was performed first after six months and 
then every year since surgery, without revealing any signs 
of recurrence or distant metastases. 

Following macroscopic analysis and digital imaging 
of the specimen, fragments from the tumor, including 
resection margins, were taken for the histopathological and 
immunohistochemical diagnosis. The fragments were fixed 
in 10% neutral formalin solution for 72 hours and embedded 

in paraffin, using the classical protocol. The sectioning was 
performed using a Microm HM350 rotary microtome, 
equipped with a transfer system of the sections in a water 
bath (STS, Microm). The 4 μm-thick histological cups 
were stained with Hematoxylin–Eosin (HE) and Goldner–
Szekely (GS) trichromic. 

For the immunohistochemical study, the histological 
sections were collected on poly-L-Lysine coated slides 
in order to increase adhesion of biological material on  
a histological blade. The blades were incubated in a 
thermostat at 370C for 24 hours, and then the sections 
were dewaxed and hydrated. Antigen unmasking was 
performed by boiling sections in a sodium citrate solution, 
pH 6, for 21 minutes in a microwave oven (seven cycles 
of 3 minutes). The endogenous peroxidase activity was 
blocked by placing the histological sections in 3% hydrogen 
peroxide for 30 minutes, at room temperature, followed 
by washing in distilled water for 10 minutes and a wash 
in 1% phosphate-buffered saline (PBS) solution for 5 
minutes. The non-specific sites were blocked by passing 
the histological sections through 2% skim milk for 30 
minutes. 

The sections were then incubated with primary anti-
bodies for 18 hours (overnight) in a refrigerator at 40C. 
The next day, a biotinylated secondary antibody was 
applied for 30 minutes at room temperature, after which 
washing was carried out in 1% PBS (three baths of 5 
minutes). Streptavidin–HRP was applied for 30 minutes 
at room temperature, followed by washing the slides in 
1% PBS (3×5 minutes). The signal was detected using 
3,3’-Diaminobenzidine (DAB) (Dako) and the reaction 
was stopped under microscopic control using 1% PBS, 
when the IHC signal was optimal, thus avoiding over-
staining the histological sections. The contrast was obtained 
with Mayer’s Hematoxylin, followed by alcohol dehy-
dration, xylene clarifying and blades mounting using DPX 
medium (Fluka). 

For the positive and differential diagnosis, we used 
the following IHC markers (Table 1): 

Table 1 – Characteristics of the antibodies used in this 
study 

Antibody Code Clone 
Antigen 
retrieval 

Dilution Source

Ki-67 M 7240 MIB-1 
EDTA,  
pH 9 

1:50 Dako 

p53 M 7001 DO-7 

Sodium 
citrate 
buffer,  
pH 6 

1:50 Dako 

Chromogranin ab15160 polyclonal 

Sodium 
citrate 
buffer,  
pH 6 

1:250 Abcam

Synaptophysin ab32127 YE269 

Tris- 
EDTA 
buffer,  
pH 9 

1:400 Abcam

Cytokeratin 
5/6 

M 7237 
D5/16  

B4 
EDTA,  
pH 8 

1:50 Dako 

Cytokeratin 
7 

M 7018 
CV-TL 
12/30 

Sodium 
citrate 
buffer,  
pH 5 

1:100 Dako 
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Antibody Code Clone 
Antigen 
retrieval 

Dilution Source

Cytokeratin  
19 

M 0888 RCK 108 
EDTA,  
pH 8 

1:50 Dako 

Cytokeratin 
MNF-116 

M 0821 MNF-116 
EDTA,  
pH 8 

1.100 Dako 

CD34 ab81289 EP373Y 

Sodium 
citrate 
buffer,  
pH 6 

1:100 Abcam

CD56 M7304 123C3 

Sodium 
citrate 
buffer,  
pH 5 

1:250 Dako 

CD117 A 4502 polyclonal 

Sodium 
citrate 
buffer,  
pH 5 

1:400 Dako 

The histopathological examination showed a trabecular 
pattern parenchymatous tumor, with rich collagenous 
stroma. Tumor cells presented a medium size, with a fine 
granularly acidophil cytoplasm, and a large nucleus, with 
2–3 visible nucleoli and a grained chromatin, with a 
“pepper salt” aspect (Figures 4 and 5). The GS trichromic 
staining showed that the tumor did not overreached the 
pancreatic capsule (Figure 6), and its stroma was formed 
of collagen fibers, organized in conjunctive septa, with a 
plexiform arrangement, and lot of blood vessels (Figure 7). 
According to the microscopic aspect, the tumor was 
considered as primitive neuroendocrine tumor of the 
pancreas. 

For the positive and differential diagnosis, there were 
performed various immunohistochemical stainings. The 
tumor cells reaction to the anti-chromogranin and anti-
synaptophysin antibodies was quite an intense one 
(Figures 8 and 9), thus confirming the neuroendocrine 
origin of the tumor. However, the intensity of the 
immunohistochemical reaction, both to chromogranin and 
synaptophysin, was not a homogenous one, areas with a 
strongly intense reaction coexisting with areas with a 

poor reaction to the two immunohistochemical markers. 
Also, there were identified rare cells with a negative 
reaction to the two antibodies. 

For highlighting the neuroendocrine origin, we investi-
gated the tumor cells reaction to the CD56 antibody, 
knowing the fact that this marker couples with a neural 
cell adhesion molecule present on the surface of neurons 
and neuroendocrine cells. The reaction of tumoral cells 
to CD56 had a medium intensity, being present both in 
the peripheral cytoplasm and in the intercellular space 
(Figure 10), thus confirming their neuroendocrine origin. 

The proliferative activity of tumor cells was investi-
gated by using the Ki-67 and p53 antibodies. In our case, 
less than 3% of the tumor cells nuclei were positive to 
Ki-67 (Figure 11). Instead, the p53 antibody was a lot more 
intense, around 25–30% of tumor cells being marked by 
this antibody (Figure 12). 

The analysis of the presence of certain cytokines in 
the tumor cells cytoplasm showed contradictory results. 
The immunohistochemical reaction was negative for the 
cytokeratins 5/6 and 7 (Figures 13 and 14), but it was 
intensely positive for cytokeratin 19 and MNF-116 
(Figures 15 and 16). 

Another immunohistochemical marker investigated 
by us was CD117, known as a marker involved in the 
cellular proliferation, differentiation and survival. As it 
may be observed (Figure 17), the reaction of tumor cells 
to CD117 was positive in most of the cells, especially in 
the peripheral cytoplasm. 

The selective highlighting of blood vessels was 
performed by using the CD34 antibody, which marks 
the endothelial cells. There was observed that the tumor 
presented a well-developed network of blood vessels, 
especially arterioles and capillaries, which inosculated 
with each other (Figure 18). High caliber vessels were 
present in the structure of conjunctive septa from the 
tumor stroma. 
 

 

Figure 1 – CT scan image of the abdomen, highlighting 
at pancreas tail the presence of a 79.6/49.8 mm tumor, 
with a relatively clear contour, a discrete heterogeneous 
structure, reaching the spleen hilum and covering the 
anterior side of the left kidney. 

Figure 2 – Intraoperative aspect with spleen and pancreas 
tail mobilized; black arrow – tumor; blue arrows – ligated 
and transected splenic artery and vein; in the distal part, 
the vein passes through the tumor while the artery is 
intimately adherent to it. 
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Figure 3 – Macroscopic aspect of the pancreatic tumor: 
tumor with a parenchymatous aspect of about 10/8 cm, 
well differentiated, with a heterogeneous structure and 
small hemorrhagic areas. 

Figure 4 – Overall microscopic aspect of the tumor, 
made up of medium sized cell cordons, divided by fine 
conjunctive septa, rich in blood vessels. HE staining, 
×200. 

 

Figure 5 – Tumor cells with acidophilic cytoplasm, finely 
granular, large nuclei, with clear nucleoli and chromatin 
heterogeneously distributed, leaving the impression of 
“salt and pepper”. HE staining, ×400. 

Figure 6 – Microscopic image of the pancreatic capsule 
that appears intact. GS trichromic staining, ×40. 

 

Figure 7– Highly vascularized tumor stroma. GS tri-
chromic staining, ×100. 

Figure 8 – Tumor cells with an intensely reactive cyto-
plasm to the anti-chromogranin antibody. Immunomar-
king with the anti-chromogranin antibody, ×200. 
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Figure 9 – Intense reaction of tumor cells to synapto-
physin. Immunomarking with anti-synaptophysin anti-
body, ×200. 

Figure 10 – Tumor parenchyma with a medium intense 
reaction to CD56 in peripheral cytoplasm and in the 
intercellular space. Immunomarking with anti-CD56 
antibody, ×400. 

 

Figure 11 – Microscopic image showing that less than 
3% of tumor cells are positive to the Ki-67 antibody. 
Immunomarking with the anti-Ki-67 antibody, ×200. 

Figure 12 – Intense reaction to the p53 antibody in about 
25–30% of tumor cells. Immunomarking with the anti-
p53 antibody, ×200. 

 

Figure 13 – Negative reaction of tumor cells to CK5/6. 
Immunomarking with the anti-CK5/6 antibody, ×400. 

Figure 14 – Tumor cells with a negative reaction to 
CK7. Immunomarking with the anti-CK7 antibody, 
×200. 
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Figure 15 – Intense reaction of tumor cells to CK19. 
Immunomarking with the anti-CK19 antibody, ×200. 

Figure 16 – Tumor cells intensely positive to the cyto-
keratin MNF-116. Immunomarking with the anti-CK 
MNF-116 antibody, ×200. 

 

Figure 17 – Tumor cells almost completely marked by 
the CD117 antibody. Immunomarking with the anti-
CD117 antibody, ×400. 

Figure 18 – Dense reaction of anastomosed microvessels, 
present both in the stroma, as well as in the tumor paren-
chyma. Immunomarking with the anti-CD34 antibody, 
×200. 

 

 Discussion 

The pancreas is the most frequent site for the deve-
lopment of neuroendocrine tumors at the digestive tract 
level [13]. These tumors aggressiveness is quite variable, 
from almost benign to extremely aggressive ones, most 
of them being moderately malignant [14, 15]. According 
to the WHO classification in 2010, the neuroendocrine 
tumors of the digestive system, including the pancreatic 
ones, are divided into well-differentiated neuroendocrine 
tumors (1st stage), which have a benign or uncertain 
malignant behavior, well-differentiated neuroendocrine 
carcinomas (2nd stage), which are characterized by a low 
malignity degree, and poorly-differentiated neuroendo-
crine carcinomas (3rd stage) (usually small-cell carcino-
mas), with a high malignity degree [16–19]. 

Another classification divides pancreatic neuroendo-
crine tumors, according to the quantity of released hor-
mones, into functional and non-functional types [20–22]. 
Functional tumors secrete in the blood flow hormones, 
such as insulin, gastrin, glucagon, the vasointestinal poly-
peptide (VIP), somatostatin or other polypeptides, many 

times in high quantities, leading to more or less serious 
symptoms, thus allowing the clinical and paraclinical 
diagnosis. The most frequent functional pancreatic neuro-
endocrine tumors are insulinomas and gastrinomas [15, 
23]. 

Non-functional neuroendocrine tumors do not secrete 
the hormones in an adequate quantity as to give clear 
clinical symptoms. From this reason, non-functional pan-
creatic tumors are, most of the time, diagnosed only after 
the cancer metastasizes in other organs [24], or they are 
accidentally discovered, during some medical imagistic 
examinations or at necropsy [25, 26]. According to some 
studies, most of the pancreatic neuroendocrine tumors are 
functional, only 15% being non-functional ones [27]. 

In our case, the discovery of the pancreatic tumor 
was purely accidental, during clinical examination for a 
strangled femoral hernia, followed by echography and 
CT scan of the abdomen. Although the tumor sizes were 
quite large, there were no metastases either at diagnosis 
time or after three years since tumor removal. The fact 
that it did not present any clinical symptoms, and the 
seric values of glycemia and chromogranin were within 
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normal values, we considered that it was a non-functional 
neuroendocrine tumor. The peculiarity of our case consisted 
in the relatively large size of the tumor (10/8 cm), absence 
of metastases and favorable post-treatment evolution. 

It is well-known the fact that most of the pancreatic 
neuroendocrine tumors have a malignant potential [28, 29], 
especially non-functional ones. The larger the tumor is, 
the less favorable the prognosis, as they give liver and 
ganglion metastases [30]. One of the reason for which 
the patient received adjuvant targeted oncological therapy 
was the tumor size and vascular invasion (Figure 2) that 
pleaded for malignancy as the tumor was staged T4 (tumor 
over 4 cm invading adjacent organs or the wall of large 
vessels) according to European Neuroendocrine Tumor 
Society (ENETS). 

Most of the pancreatic neuroendocrine tumors are 
diagnosed in patients over 40-year-old [31, 32], although 
they may also appear at any age [12, 33]. The diagnosis 
of pancreatic tumor was made, in our case, in a person 
over 65-year-old, without any clinical symptoms, through 
clinical exam and some medical imagistic investiga-
tions for another medical condition. 

The histopathological and immunohistochemical 
examinations play an essential role in establishing the 
diagnosis and prognosis of a neuroendocrine tumor. Most 
of the neuroendocrine tumors are more or less intensely 
reactive to chromogranin and synaptophysin. The chromo-
granin A is a glycoprotein with a molecular weight of 
46 kDa, physiologically present in all neuron types, and 
also in the neuroendocrine tumor cells [34–36]. Numerous 
studies in the last 20 years have confirmed that chromo-
granin is a reliable marker for the positive and differential 
diagnosis of neuroendocrine tumors, including of the 
gastroenteropancreatic ones [37–41]. Synaptophysin is a 
glycoprotein with a molecular weight of 38 kDa, present 
in almost all neurons of the central nervous system, in 
the neuroendocrine cells, but also in the tumor cells of 
neuroendocrine tumors, being an essential marker for this 
type of tumors [42, 43]. In our study, the tumor cells were 
intensely positive to chromogranin and synaptophysin. 

Other markers used by us for the assessment of  
the tumor neuroendocrine characteristic were CD56 and 
CD117; both markers presented an intense reaction in 
most tumor cells. Numerous studies showed that the 
neuroendocrine tumors of the digestive tract express a 
positive reaction to the CD56 antibody [27, 44]. Choi 
et al. (2013) presented a case of non-functional pancreas 
neuroendocrine tumor complicated with multiple heart 
metastases, where the immunostaining of tumor cells 
with CD56 was intensely positive [45]. We should note 
that CD56 is also positive in another rare tumoral entity of 
the pancreas that occur mostly in women – solid pseudo-
papillary neoplasms, that in some cases are positive for 
synaptophysin but always negative for chromogranin 
[46]. Instead, the CD117 reaction is variable and contro-
versial. It was found positive in lung carcinomas, but 
negative in gastrointestinal endocrine tumors [47]. 

For assessing the cellular proliferation index, we used 
the Ki-67 antibody that marks a nuclear protein associated 
to cellular proliferation. By assessing the reaction to this 
immunomarker, we observed that less than 3% of the 
tumor cells nuclei presented a positive reaction, which 

suggested that the tumor was a well-differentiated one, 
with a good prognosis. Multiple studies suggested that 
Ki-67 is one of the most precise parameters regarding the 
aggression of pancreatic and gastrointestinal neuroendo-
crine tumors [48–51]. Since 2010, the WHO experts inclu-
ded the Ki-67 immunomarker on the list of parameters 
characterizing the biological behavior of pancreas neuro-
endocrine tumors, together with the tumor size, neigh-
boring organs infiltration, presence of remote metastases, 
presence of adeno- or angiopathies, or neuroinvasion [19, 
42, 52, 53]. According to these experts, pancreatic neuro-
endocrine tumors, with a Ki-67 index lower than 20% are 
well-differentiated tumors, with a better prognosis than 
the tumors with a Ki-67 index higher than 20%, which 
are poorly differentiated, having a reserved prognosis. 

Another immunohistochemical marker investigated 
by us was protein p53, the synthesis product of TP53 
gene, also known as the “genome guardian”, having the 
role of regulating the cellular increase and division, by 
inducing the cellular apoptosis to the cells with irreversible 
genetic alterations. In our case, about 25–30% of the 
tumor cells nuclei were positive to the p53 antibody. The 
increase of p53 positivity is due to the presence of certain 
nuclear aberrations that led to the emergence of some 
excessive mutant p53 proteins [54]. Some studies showed 
that, in gastroenteropancreatic tumors, they had an inten-
sely positive reaction to p53, up to 49% [55]. Other studies 
suggested that the p53 protein expression is correlated 
to the stage of differentiation of neuroendocrine tumors 
[19]. 

The cytokeratins assessment in tumor cells showed 
that basic cytokeratins CK5/6 and 7 were negative, while 
CK19 and MNF-116 were intensely positive. Similar 
results were reported in other studies, as well [42, 56]. 

Regarding the tumor vascularization, we showed, both 
with classically stained histopathological samples (with 
HE or GS trichromic), and by using the CD34 antibody, 
that the tumor contained a well-developed network of 
blood vessels, especially low caliber vessels. According 
to some authors, large, non-secretant neuroendocrine 
tumors are hypervascularized [57, 58]. It is well-known 
that the more vascularized the tumor is, the higher the 
risk for early metastases is. In our case, even though the 
tumor had quite large sizes at diagnosis time, with a 
well-developed vascularization, there were no metastases 
present. 

 Conclusions 

Pancreatic neuroendocrine tumors are rare tumors of 
the pancreas that can have a benign or malignant behavior. 
For non-functional tumors, the diagnostic is difficult since 
the general symptoms are absent. Our case highlights the 
importance of careful clinical exam seconded by imagistic 
tests that can raise the diagnostic suspicion. For positive 
and differential diagnostic, prognostic and management 
of such cases IHC stainings are crucial, especially chro-
mogranin and synaptophysin, CD56, CD117, CK19, Ki-67 
and p53. Although, in our case, there were some criteria 
pleading for malignancy as tumor size and vascular 
invasion that justified oncologic adjuvant treatment, the 
lack of metastases at presentation and low Ki-67 index 
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in combination with complete surgical removal of the 
tumor confers a good prognostic, since the patient does 
not show any signs of recurrence or metastases at three 
years follow-up. 
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