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Neuroendocrine tumors of pancreas: a single center experience

Pankreas nöroendokrin tümörleri : Tek merkez deneyimlerimiz
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ÖzetAbstract

Önbilgi: Pankreas nöroendokrin tümörleri (PNET)
nadir görülür ve tüm gastroenteropankreatik nöroen-
dokrin tümörlerin sadece %12.1’ini oluşturur. En yük-
sek prevalansı 30-60’lı yaşlarda görülür ve %50
oranında baş kısmında, %26.9 oranında gövdede ve
%23.1 oranında pankreas kuyruk kısmında görülür. Bu
çalışmada, 3 yıllık bir süre boyunca ameliyat edilen 11
adet PNET olgusunu sunmaktayız.

Gereç ve yöntem: 2011-2014 yılları arasında PNET ne-
deniyle pankreatektomi veya enükleasyon yapılan 11
hasta çalışmaya dahil edildi. Tüm hastalar WHO 2011
endokrin tümör sınıflamasına göre patolojik olarak sı-
nıflandırıldılar. Hastalar, yaş, cinsiyet, ek hastalık, cer-
rahi tipi, tümör boyutu, ameliyat süresi, hastanede kalış
ve takip süresi açısından değerlendirildi.

Sonuçlar: 11 hastanın 6’sı (%54.5) erkek, 5’i (%45.5) ka-
dındı ve ortalama yaş 54.09 ± 15.8 idi. 4 hastada fonk-
siyonel tümör saptandı ve ameliyat öncesi tanı
insülinoma olarak doğrulandı. Ortalama tümör boyutu
3.05 ± 2.37 cm (0.5-8 cm arasında) idi. Tümörler pan-
kreasın baş (%54.5), gövde (%27.3) ve kuyruk (%18.2)
kısmında yerleşmekteydi. Tüm hastalarda cerrahi sınır
negatif  saptandı. Ortalama ameliyat süresi 174.54 ±
81.4 dakikaydı. Ortalama hastanede kalış süresi 6.54 ±
2.58 gündü. Ortalama hastalıksız sağ kalım 12.55 ±
13.76 ay olarak saptandı. PNET nadir görülen ve yavaş
büyüyen tümörler olsa da malign olabilmekte ve sağka-
lımı düşük olabilmektedir. PNET’in cerrahi ve konser-
vatif  tedavisini değerlendiren büyük çalışmalar
yapılması gerekmektedir.

Anahtar kelimeler: Nöroendokrin tümör, pankreas, in-
sülinoma.

Background: Pancreatic neuroendocrine tumors (PNETs)
are rare and only account for 12.1% of all gastroentero-
pancreatic neuroendocrine tumors. The peak prevalence
for PNET is in 30-60 years and 50% are located in the
head, 26.9% in the body and 23.1% in the tail of the pan-
creas. In the present study, we report 11 cases of PNETs
treated at our hospital over the last 8 years.

Material and method: 11 patients with PNETs between
2011 and 2014 underwent pancreatectomy or enucleation
were enrolled. All patients were pathologically classified
according to the criteria established by the WHO 2010
classification of endocrine tumors. Patients were evalua-
ted according to age, sex, co-morbidity, surgery type,
tumor size, operation time, hospital stay and follow-up. 

Results: Of 11 patients 6 (54.5%) were male and 5 (45.5%)
were female with a mean age of 54.09 ± 15.8 years. 4
(36.4%) have functional tumors and preoperative diag-
nosis confirmed insulinoma. The mean tumor size was
3.05 ± 2.37 cm (range between 0.5-8 cm). The tumor was
located in head (54.5%), body (27.3%) and tail (18.2%)
of pancreas. Surgical magrin was negative for all patients.
The average operation time was 174.54 ± 81.4 minutes.
Mean hospital stay of patients was 6.54 ± 2.58 days.
Mean disease free survival was 12.55 ± 13.76 months.

Conclusion: PNETs are rare and slow-growing tumors
but can be malignant and associated with an expected
survival. Large studies should be performed evaluating
the results of surgical and conservative treatment for
PNETs.
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Introduction

Pancreatic neuroendocrine tumors (PNETs) are rare
and only account for 12.1% of all gastroenteropancre-
atic neuroendocrine tumors1. They have an estimated
incidence of  4 to 5 individuals per 100.000 per year
though increasing rapidly in prevalence due to advance-
ments and increased use of radiological and endoscopic
investigations2,3. The peak prevalence for PNET is in 30-
60 years and 50% are located in the head, 26.9% in the
body and 23.1% in the tail of the pancreas4,5. However
these tumors can produce symptoms, especially insuli-
noma or gastrinoma, most of them are non-functional
and asymptomatic. Non-functional tumors are usually
found incidentally or present with symptoms of mass
effect or metastasis in very advanced stages and posses
a higher malignant potential as they increase in size4,6.
Therefore surgery should be considered for the treat-
ment of PNETs once diagnosed7.

Insulinomas are the most common functioning
PNETs. The incidence of insulinoma is reported to be
4 cases per million population per year with a slight fe-
male predilection8. More than 90% insulinomas are
small solitary lesions at diagnosis but multiple tumors
can ocur8. All insulinomas 0.5 cm or greater are consid-
ered malignant9. However, most insulinomas are small
at diagnosis, most patients with an insulinoma are
treated by surgical resection.

In the present study, we report 11 cases of PNETs
treated at our hospital over the last 8 years.

Material and method

Between 2011 and 2014, 11 patients with PNETs under-
went pancreatectomy or enucleation at Baskent Univer-
sity Adana Hospital Department of  General Surgery
were included in our study. The diagnosis of PNET was
established by histopathological examination and im-
munohistochemical staining of surgical specimens with
chromogranin A and synaptophysin. Tumors were clas-

sified as “nonfunctioning” regardless of the plasma hor-
mone levels or immune activity of the tissue if  the pa-
tient lack the clinical symptoms that are typically caused
by excess hormone secretion and “functioning” accord-
ing to preoperative symptoms, clinical findings and hor-
mone levels. The data was collected retrospectively. All
patients were pathologically classified according to the
criteria established by the WHO 2010 classification of
endocrine tumors10. An immunohistochemical staining
assay for Ki67 was performed for all patients. The
tumor size was defined by the largest diameter of  the
tumor. A TNM stage group was assigned to each case
based on the the American Joint Committee on Cancer
(AJCC) staging classification for pNETs11. The postop-
erative follow-up included clinical examination,
positron emission computed tomography (PET-CT)
scanning. PET-CT scans were performed every 6 to 12
months in the first year, then annually thereafter.

This study was approved by Baskent University In-
stitutional Review Board (Project No: KA15/41) and
supported by Baskent University Research Fund.

Statistical analysis
Statistical analysis was performed using SPSS software
(Version 17.0, SPSS Inc., Chicago, IL, USA). All nu-
merical data are expressed as mean values ± SD or Me-
dian (Min-Max) and categorical data are expressed as
proportions.

Results

A total of 11 patients with PNETs between April 2011
and December 2014 underwent pancreatic surgery were
enrolled. Of  11 patients 6 (54.5%) were male and 5
(45.5%) were female with a mean age of  54.09 ± 15.8
years (range from 36 to 86). 4 (36.4%) patients presented
with abdominal pain and 3 (27.3%) with symptoms of
hypoglycemia. Demographic data of patients are listed
in table-1. Serum CA 19-9 level was detected elevated in
only 3 patients while other’s lack. Maximum serum CA
19-9 level was 240 U/mL. Of 11 patients 4 (36.4%) have
functional tumors and preoperative diagnosis con-
firmed insulinoma. A Rh(+) blood group was found in
3 (27.3%), B Rh(+) in 2 (18.2%) and 0 Rh(+) in 2
(18.2%) patients. Data of blood group of 4 patients was
missing. Only 3 (27.3%) patients have comorbidity as
coronary artery disease, hypertension, diabetes mellitus
and cerebrovascular disease history. 3 (27.3%) patients
had operations before like transurethral prostatectomy,
laparoscopic cholecystectomy and cesarean section. En-
doscopic ultrasound was performed in 2 (18.2%) pa-
tients. The mean tumor size was 3.05 ± 2.37 cm (range
between 0.5-8 cm). The tumor was located in head
(54.5%), body (27.3%) and tail (18.2%) of pancreas 
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Tab le 1: Demographic data of patients with PNETs

Male/Female 6/5

Age (years)* 54.09 ± 15.8

Functional / Non-functional 4/11

Blood group

A Rh (+) 3 (27.3%)

B Rh (+) 2 (18.2%)

0 Rh (+) 2 (18.2%)

*Values are means±standard deviation.



(Table-2). Surgical magrin was negative for all patients.
1 (9.1%) patient has preoperative metastasis to liver. The
mean mitosis number of  the tumor was 11.33 cycles
(range between 2-21 cycles) that was detected in only 3
patients. Chromogranin-A was positive in 9 (81.8%) and
negative in 2 (18.2%) patients. Synaptophysin was neg-
ative in only 1 (9.1%) patient. Ki-67 was <2% in 9
(81.8%) patients while other 2 (18.2%) patients have 8%
and 10% Ki-67 positive tumor respectively. Lymph node
excision was performed in 6 (54.5%) patients. The mean
number of lymph nodes excised was 10.33 ± 9.45 (range
between 1-31). Although the mean metastatic lymph
node number was 1.16 ± 1.5 (range between 1-5),
metastatic lymph node was observed in 3 (27.3%) pa-
tients. 9 (81.8%) patients have grade-I, 1 (9.1%) patient
grade-II and 1 (9.1%) patient has grade-III tumor. Sur-
gical treatment choice was; enucleation in 4 (36.4%), dis-
tal pancreatectomy in 3 (27.3%), total pancreatectomy
in 2 (18.2%) and pancreaticoduodenectomy in 1 (9.1%)
patient. The average operation time was 174.54 ± 81.4
minutes (range between 60-300 minutes). Mean hospital
stay of patients was 6.54 ± 2.58 days (min. 3 days – max.
12 days). Follow-up of 1 patient was missing neverthe-
less no mortality was observed. Mean disease free sur-
vival was 12.55 ± 13.76 months (Table-3). Only 2

patients (18.2%) received adjuvant chemotherapy and
radiotherapy. Mean follow-up of patients was 15.09 ±
14.02 months (range between 1-44 months). Recurrent
disease was found in 2 (18.2%) patients. 5 patients have
postoperative complication; 2 (18.2%) intra-abdominal
abscess, 1 (9.1%) incisional hernia, 1 (9.1%) superficial
incisional surgical site infection and 1 (9.1%) panreatic
pseudocyst.

Discussion

However PNETs are not common tumors, they have an
increasing trend in incidence7. Especially non-functional
PNETs constitute about 65% of all PNETs, produce less
symptoms that lead to late onset of diagnosis12. Com-
pared with other pancreatic tumors, PNETs progress
slowly and are associated with a better prognosis. How-
ever they have malignant potential, including local in-
vasion, lymph node metastasis or distant metastasis6.
The presence of liver metastases and incomplete resec-
tion of the tumor associates with poor prognosis5,13,14.
Thus early diagnosis and surgical resection is essential
for the accurate treatment. Under this circumstances
non-functional PNETs should be the main target group. 

Tumor size for surgery decision is one of  the fre-
quently asked questions of  non-functional PNETs.
Some studies demonstrate that tumor size less than 10
mm tend to have less malignant potential6, others state
contrary15,16. Eventhough tumor size and lymphoid in-
vasion might have some impacts on the prognosis of
non-functional-PNETs, surgery remains to play an im-
portant role in achieving a probably curative treat-
ment17. In case of the treatment of functional PNETs
like insulinoma, surgical treatment is curative in (85-
95%) almost all patients18-20. Yang et al. encourages rad-
ical surgical treatment that can be explained by the
mean tumor size 4.85 cm which is larger than literature
average17. Despite all the contraversies about PNETs,
surgery still seems to be the most effective treatment op-
tion even for the metastatic tumors21,22. Medical treat-
ment with somatostatin analogs can be used in patients
who do not benefit with surgery alone23.
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Tab le 2: Characteristic features of PNETs

Tumor size (cm) 3.05 ± 2.37

Location of tumor in pancreas (%)

Head 54.5

Body 27.3

Tail 18.2

Mitosis Number (cycles) 11.33

Chromogranin-A  (n)

Positive 9 (81.8%)

Negative 2 (18.2%)

Synaptophysin (n)

Positive 10 (90.9%)

Negative 1 (9.1%)

Ki-67 (n)

< 2% 9 (81.8%)

>2% 2 (18.2%)

Tumor Grade (n)*

I 9 (81.8%)

II 1 (9.1%)

III 1 (9.1%)

*WHO 2010  classification of endocrine tumors

Tab le 3: Operation time, hospital stay, follow-up and disease
free survival of patients

Operation time (minutes) 174.54 ± 81.4

Hospital stay (Days) 6.54 ± 2.58

Follow-up (Months) 15.09 ± 14.02

Disease free survival (Months)     12.55 ± 13.76

*Values are means±standard deviation



However radical resections are the preferred surgery
type for treatment of PNETs, enucleation was the most
common procedure performed in this study. But enucle-
ation was performed only in patients with diagnosis of
insulinoma. Thus distal pancreatectomy can be consid-
ered as the most common procedure with regard to
tumor type that was also commonly performed by some
authors6,17. 

The overall 5-year survival observed usually ranges
between 60-70%13,24-26. However Lombardi et al. found
higher survival rates (90%) than reported in previous se-
ries27. We observed no mortality in our study and it is
not possible to mention about our survival rates. This
can be due to small sample size and follow-up of 6 pa-
tients ranges between 1-9 months. Another finding of
our study correlating with literature results is the com-
mon location of the tumor in the head of pancreas4,17. 

The present study is limited by small sample size, sin-
gle center and retrospective design. 

Conclusion

PNETs are rare and slow-growing tumors but can be
malignant and associated with an expected survival.
Surgery still remains the main treatment option. Large
studies should be performed evaluating the results of
surgical and conservative treatment for PNETs.
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