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Abstract
Background. Gastroeneteropancreatic neuroendocrine tumors (GEP−NETs) are very rare neoplasms that require
different treatment and have various prognoses.
Objectives. The aim of this study was to present the authors’ observations on histological tumor type occurrence
and their surgical treatment.
Material and Methods. Thirteen cases of GET−NETs were studied retrospectively in a nine−year period. All cases
were investigated for hematological and biochemical parameters. Ultrasonography, angiography, scintigraphy,
computed tomography, or magnetic resonance imaging of the abdominal cavity or pelvis, depending on tumor loca−
tion, were done in each individual. All cases were subjected to surgical procedures with the aim to resect the tumor
completely.
Results. Six cases of carcinoid tumor located in the ileum, cecum, and sigmoid colon, 1 case of a gastrinoma in
the pancreatic head, 1 case of insulinoma in the pancreatic tail, 1 case of vipoma in the pancreatic head, 2 cases of
nesidioblastoma and 1 case of microcystic adenoma with neuroendocrine differentiation in the pancreatic tail, and
1 case of nonspecific apudoma in the ileum were observed. As one can see, there were six cases of neuroendocrine
tumors in the pancreas.
Conclusions. GEP−NETs occur very rarely. Their clinical course makes their recognition difficult and they are thus
usually quite extensive when first detected. The clinical manifestations of some GEP−NETs are not specific, which
makes their early diagnosis and treatment difficult (Adv Clin Exp Med 2009, 18, 6, 589–594).
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Streszczenie
Wprowadzenie. Guzy neuroendokrynne układu żołądkowo−jelitowo−trzustkowego (GEP NET – gastroenteropan−
creatic neuroendocrine tumours) to bardzo rzadka grupa nowotworów, wymagająca zróżnicowanego postępowa−
nia w diagnostyce i leczeniu, a co za tym idzie cechuje się zróżnicowanym przebiegiem klinicznym. 
Cel pracy. Ocena występowania, zróżnicowania histopatologicznego oraz chirurgicznego postępowania w przy−
padku guzów neuroendokrynnych przewodu pokarmowego.
Materiał i metody. W pracy dokonano retrospektywnej analizy dokumentacji medycznej 13 chorych, u których
rozpoznano guza neuroendokrynnego przewodu pokarmowego leczonych w Klinice w ciągu ostatnich 9 lat.
U wszystkich chorych wykonano niezbędne badania morfologiczne oraz biochemiczne krwi. Każdy z analizowa−
nych pacjentów miał wykonaną diagnostykę obrazową w zależności od umiejscowienia guza, zaawansowania kli−
nicznego oraz aktywności hormonalnej – badanie ultrasonograficzne, angiografia, scyntygrafia, tomografia kom−
puterowa lub rezonans magnetyczny jamy brzusznej lub miednicy mniejszej. Wszyscy pacjenci zostali przyjęci do
Kliniki z zamiarem wykonania radykalnej resekcji guza.



Gastroenteropancreatic neuroendocrine tumors
(GEP−NETs) are very rare malignancies and often
present diagnostic and therapeutic problems, so
they are diagnosed at a very late stage [1–3, 7, 8,
10–12]. They originate from endocrine cells in the
digestive tract and form a diffuse endocrine sys−
tem (DES) [4]. They account about 1–2% of all
digestive malignancies and about 70% of all neu−
roendocrine tumors [7]. The systemic manifesta−
tions of these tumors are diverse and, when the
tumor has hormonal activity, are related to the
secretion of some specific hormone and biogenic
amine [11]. As about 70% of them are clinically
silent, they manifest very late, with mass effects
[7]. Improved diagnostic techniques have in−
creased the recognition of GEP−NET subtypes and
new surgical techniques have enhanced the physi−
cian’s ability to detect and better cure these rare
malignancies [5]. Although multiple therapeutic
approaches (hormonal, immune, radionuclide, and
chemotherapeutic) might be used to treat GEP−
NETs [1, 4], surgery remains the cornerstone of the
clinical management of these types of tumors [10]. 

One can sometimes observe some hereditary
cases of GEP−NETs, such as multiple endocrine
neoplasia syndrome (MEN) or von Hippel−Lindau
syndrome (VHL). It is estimated that 25–40% of
gastrinomas are associated with MEN type 1
(Sipple’s Syndrome) [2, 7]. 

Characteristic features of GEP−NETs are slow
growth and potential malignancy. As they very
often have a silent course, many specialists recog−
nize neuroendocrine tumors of the digestive tract
when distant metastases have developed and
a mass effect is observed [3, 12].

The aim of this study was to present the
authors’ observations of histological tumor type
occurrence and the surgical treatment of patients
with GEP−NETs during a nine−year period.

Material and Methods

Thirteen patients with gastroenteropancreatic
neuroendocrine tumors were treated from May
2000 to February 2009 at the 1st Department of
General, Gastrointestinal and Endocrinological
Surgery, Wroclaw Medical University, Poland
(Table 1). These were 6 males and 7 females with
a mean age of 61 years. The youngest patient was
a 23−year−old man with ileocecal carcinoid tumor
with metastases to the liver, lymph nodes, and
peritoneum. The oldest was an 85−year−old woman
with carcinoid tumor in the cecum. She was admit−
ted to the department in emergency mode and was
operated on due to symptoms of mechanical ileus
confirmed by X−ray. During surgery, metastases to
the omentum, peritoneum, lymph nodes, and liver
were observed. The autopsy revealed metastases
to the heart muscle (Fig. 1). The patient died after
the operation because of multiorgan dysfunction
syndrome (MODS).

Not every patient admitted to the clinic had an
accurate proper histopathological diagnosis before
surgery. There were 6 cases of carcinoid tumors 
(1 ileocecal, 1 in the cecum, 3 in the ileum, and 
1 in the sigmoid colon), 1 case of gastrinoma in the
pancreatic head, 1 case of insulinoma in the pan−
creatic tail, 1 case of vipoma in the pancreatic
head, 2 cases of nesidioblastoma and 1 case of
microcystic adenoma with neuroendocrine differ−
entiation in the pancreatic tail, and 1 case of non−
specific pancreatic apudoma in the ileum.

All resected specimens were examined histo−
pathologically with hematoxylin and eosin fol−
lowed by the relevant immunohistochemical stains.

Results

The 13 cases of GEP−NETs were analyzed in
the nine−year retrospective study. They were
reviewed to determine clinical presentation, histo−
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Wyniki. W analizowanej grupie chorych znalazło się 6 przypadków rakowiaka umiejscowionego w jelicie krętym,
kątnicy i esicy, 1 przypadek gastrinoma umiejscowiony w głowie trzustki, 1 przypadek insulinoma ogona trzust−
ki, 1 vipoma umiejscowiony w głowie trzustki, 2 przypadki nesidioblasoma i 1 przypadek gruczolaka mikrocytar−
nego o neuroendokrynnym zróżnicowaniu – wszystkie umiejscowione w ogonie trzustki oraz 1 przypadek apudo−
ma zidentyfikowany w jelicie krętym. Aż 6 opisywanych guzów neuroendokrynnych miało pierwotne umiejsco−
wienie w obrębie trzustki. 
Wnioski. Guzy neuroendokrynne układu żołądkowo−jelitowo−trzustkowego występują bardzo rzadko. Ich prze−
bieg kliniczny bardzo często sprawia wiele trudności w prawidłowym rozpoznaniu, co powoduje, iż najczęściej są
wykrywane w zaawansowanym stadium. Kliniczna manifestacja niektórych rzadko występujących guzów neuro−
endokrynnych przewodu pokarmowego jest tak mało charakterystyczna, że jest to powodem czasami ogromnych
trudności we wczesnym rozpoznaniu, a więc i podjęciu wczesnego leczenia (Adv Clin Exp Med 2009, 18, 6,
589–594).

Słowa kluczowe: guzy neuroendokrynne układu żołądkowo−jelitowo−trzustkowego, nowotwór, rozlany układ en−
dokrynny.



logical features, extent of surgical resection, oper−
ative morbidity, and mortality. The definitive diag−
nosis was formulated in all cases on the basis of
the histological and, in some cases, immunohisto−
chemical examinations.

The most common presenting complaint was
abdominal pain with diarrhea and, alternatively,
obstruction, which was present in 62% of the
patients. Some patients noted significant weight
loss. Other complaints were infrequent. The dura−
tion of the symptoms from the first sign of the
tumor to surgical ward admission ranged from
6–12 months. 

An abdominal tumor mass was palpable on
physical examination in 4 patients; other physical
signs were infrequent. One patient was admitted to
the surgery department due to metastatic disease
symptoms with unknown primary site of the tumor.
Investigations to locate the primary site, depending
on the type of tumor and symptoms, included ultra−
sound examination, angiography, scintigraphy,
endoscopic ultrasonography (EUS), computed
tomography of the abdomen and pelvis, conven−
tional endoscopy of the upper and lower digestive
tract, and nuclear medicine functional imaging
(Figs. 2–4). In this study, the primary tumor was
located using imaging studies such as radiological

andnuclear medicine techniques in 84.6% of all the
GEP−NET cases. The distribution of the tumors
according to hormonal activity, malignancy, and
immunohistochemistry is shown in Table 1.

All patients underwent surgery with the aim to
resect the tumor completely. Nine patients under−
went radical surgery, but non−radical tumor resec−
tion was performed in four cases because of
metastases to lymph nodes, peritoneum, liver,
heart, and omentum. Only surgical resection of the
primary site, enlarged lymph nodes, and distant
metastases offers the chance of cure. In this study,
all of the pancreatic tumors were suitable for
resection methods. One pancreaticoduodenectomy
(Whipple’s operation) due to vipoma in the head
of the pancreas (Fig. 5), 3 distal pancreatectomies
because of 2 nesidioblastomas and 1 insulinoma of
the pancreatic tail (Fig. 6), and 1 tumor enucle−
ation due to microcystic adenoma with neuroen−
docrine differentiation were performed. In one
case of hormonally active gastrinoma causing
Zollinger−Ellison syndrome in a 65−year−old man,
tumor resection was not performed because the
pancreatic gastrinoma was not identified during
the surgical procedure. Because of pharmacology−
resistant severe gastric mucosal bleeding, gastrec−
tomy was performed.
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Table 1. Hormonal activity, malignancy, and immunohistochemical staining of the gastroenteropancreatic neuroendocrine
tumors

Tabela 1. Aktywność hormonalna, złośliwość oraz badania immunohistochemiczne guzów neuroendokrynnych przewodu
pokarmowego

Tumor (Guz) Hormonal Malignancy CgA NSE SF KI 67
activity (Złośliwość)
(Aktywność
hormonalna)

1 carcinoid + malignant + + +

2 carcinoid + malignant +++ +++

3 carcinoid – Goblet cell + +/– +++
carcinoid

4 carcinoid – malignant +++ +

5 carcinoid – benign +++ +

6 carcinoid + benign + +

7 gastrinoma + benign

8 vipoma + benign

9 insulinoma + benign desmo− + +
plastic insulinoma

10 nesidioblastoma + malignant ++ +

11 nesidioblastoma – malignant +

12 microcystic adenoma with neuro− – benign – +++ ++
endocrine differentation

13 nonspecific apudoma – benign + + +

CgA – chromogranin A, NSE – neuron−specific enolase, SF – synaptophysin, KI 67 – KI 67 antigen.

CgA – chromogranina A, NSE – neurospecyficzna enolaza, SF – synaptofizyna, KI 67 – antygen KI 67.



No severe bleeding complications due to dam−
age to venous structures occurred during the oper−
ations. One case of death occurred, in the 85−year−
old woman mentioned above admitted to this
department in emergency mode with symptoms of
mechanical ileus. During surgery, autopsy, and
histopathological examination, carcinoid tumor of
the cecum and metastases to the omentum, peri−
toneum, lymph nodes, liver, and heart muscle were
observed (Fig. 1). The patient died after the oper−
ation because of MODS.

The main factor determining resectability was
adherence to other organs and distant metastases
rather than the size of the primary tumor alone.
Huge abdominal lumps were observed in 3 patients
with carcinoid tumor in the ileocecal area. The
perioperative mortality rate was 7.7% (1 patient).
Tumor caused late death in 27% of the patients six

months after discharge from the hospital. The main
determinants of survival were age, weight loss, and
the grade and stage of the tumor. The histopatho−
logical diagnosis was the main factor for postoper−
ative prognosis. In one case, the Ki−67 score
seemed to be a better predictor of survival than the
degree of differentiation; this result also conforms
with literature data [5,6]. Patients who underwent
palliative surgery had much shorter survival than
those who underwent radical surgery. The most
common sites of metastases were the liver and
lymph nodes. Carcinoid metastases to the heart
were also observed in the 85−year−old woman. In
the literature, some authors describe other rare
metastatic sites, such as endometrial metastasis of
a primitive neuroendocrine ovarian carcinoma or
metastasis of a GEP−NET to the thyroid gland [6,
13]. It is clear that only complete resection of the
primary tumor and metastases may offer the hope
of long−term survival [10]. 

Discussion

As the clinical manifestations of gastroen−
teropancreatic neuroendocrine tumors are not spe−
cific, their early correct diagnosis and treatment
are difficult [10–12]. This means that some
patients are admitted to the surgery department
and operated on in a surgical emergency. Surgery
is still the most adequate and proper form of ther−
apeutic management of GEP−NETs [8, 10] and,
when performed in time, may be radically curative
[10]. Patients with GEP−NETs should have indi−
vidual investigation and management of their ill−
ness, taking into consideration the history of the
tumor, the age of the individual, other coexisting
pathology, hormonal activity, and potential of
malignancy [11]. In cases of advanced disease,

K. KALISZEWSKI et al.592

Fig. 1. Autopsy diagnosis of the
85−year−old woman with carcinoid
tumor

Ryc. 1. Wynik autopsji 85−letniej
kobiety z rakowiakiem

Fig. 2. Scintigram (Octreoscan). Insulinoma in the
pancreatic tail

Ryc. 2. Scyntygrafia (Octreoscan). Insulinoma ogona
trzustki



somatostatin receptor treatment, transarterial
hepatic embolization when metastases to the liver
are present, chemotherapy, and the new anti−
angiogenic agents are the available treatment to
stop tumor growth [1, 2]. In some highly selected
cases of GEP−NET metastases, even liver trans−
plantation can be applied [10]. 

The majority of the patients are admitted and
treated under emergency conditions. They usually
present symptoms of appendicitis or intestinal
obstruction. After appendectomy, when the
histopathological diagnosis is obtained, further
surgical management is sometimes necessary.
Right hemicolectomy with locoregional lym−
phangiectomy has to be performed when the size
of the carcinoid tumor in the removed appendix is
2 cm or more in diameter and when the tumor is

located at the base of the appendix [15]. In the case
of gastric carcinoids, the treatment depends on the
tumor type [16]. In the present material, no gastric
GEP−NETs were observed.

The authors concluded that treatment of pan−
creatic NETs depends on the kind of lesion and its
potential malignancy. For example, in the case of
insulinoma with a rather low chance of malignancy,
tumor enucleation might be a sufficient procedure.
Obviously, features of benign lesion in the
histopathological examination should be confirmed.
However, in some other selected cases this may not
be possible and pancreatoduodenectomy, left pan−
createctomy, or even total pancreatectomy may be
justified [17]. The patients treated in this clinic had
all of the described pancreatic surgical procedures
performed. 
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Ryc. 3. CT – insulinoma in the pancreatic tail

Ryc. 3. KT – insulinoma ogona trzustki

Fig. 4. Angiogram of the visceral trunk in a 45−year−
−old woman with vipoma in the pancreatic head

Ryc. 4. Angiografia pnia trzewnego u 45−letniej 
kobiety z vipoma głowy trzustki

Fig. 5. Intraoperative photo: status post pancreatoduo−
denectomy due to vipoma of the pancreatic head in the
45−year−old woman

Ryc. 5. Obraz śródoperacyjny – stan po pankreatoduo−
denektomii z powodu vipoma głowy trzustki u 45−let−
niej kobiety

Fig. 6. Distal resection of the pancreas. 45−year−old
woman with insulinoma in this area

Ryc. 6. Dystalna resekcja trzustki. 45−letnia kobieta
z insulinoma tej okolicy
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