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Rezumat

Introducere: Tumorile neuroendocrine ale sistemului gastro-
enteropancreatic au comportamente variate, prezentări clinice şi
indici de prognostic în funcţie de localizarea lor anatomică.
Prognosticul în cazul carcinoamelor neuroendocrine este nefavorabil
din cauza gradului de diferenţiere, metastazării precoce şi a 
gradului de invazivitate mare. 
Material şi Metode: Pentru studiul prezent au fost evaluate foile
de observaţie clinică şi urmăriţi parametrii de interes. 
Rezultate: În total, pe parcursul a 6 ani au fost diagnosticaţi şi
trataţi 37 de pacienţi cu tumori neuroendocrine, indiferent de
localizarea tumorii. Au fost înregistrati 9 pacienţi cu tumori 
localizate la nivelul intestinului primitiv mijlociu si posterior, astfel:
5 pacienţi cu tumori neuroendocrine colorectale şi 4 cazuri de
tumori la nivelul intestinului subţire. Au fost efectuate 6 intervenţii
chirurgicale cu viză radicală, 2 pacienţi au beneficiat de proceduri
paliative şi un singur pacient la care s-a practicat doar o biopsie.
Tumorile au fost evalute conform clasficarii WHO din 2010, care 
s-a bazat pe numărul de mitoze şi pe indicele de proliferare
tumorală Ki67. Tratamentul adjuvant a fost adaptat în funcţie de
stadializare si de parametrii histopatologici. 
Concluzii: În ciuda progreselor recente în ceea ce priveşte
cunoaşterea TNE digestive, există încă multe aspecte controversate
legate de managementul acestor pacienţi, în principiu de
secvenţialitatea terapeutică. 
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Abstract
Introduction: Neuroendocrine tumors of the gastro-entero-pancreatic system have a variety of 
components, clinical manifestations and prognostic indices according to their anatomical site.
Therefore, their diagnostic and management strategies differ a great deal. Prognosis concerning
NETs can be poor due to the degree of differentiation, early metastasizing and the high degree of
invasiveness.
Material and Methods: For the present study, the patient files were evaluated and the parameters
of interest were followed. 
Results: Over the course of 6 years there were 37 patients diagnosed with and treated for NETs,
regardless of primary tumor site. There were 9 patients with NETs of the primite mid- and hindgut
thusly: 5 cases with colorectal NETs and 4 cases of small bowel NETs. 6 patients benefited from 
radical surgical treatment, 2 cases with palliative procedures and only one patient with tumor 
biopsy. The tumors were evaluated according to the 2010 WHO classification based on the number
of mitoses and the Ki67 proliferation index. Adjuvant treatment was adapted according to staging
and histopathological parameters. 
Conclusions: Despite recent progress in managing NETs, there are still many controversial aspects
regarding the management of these cases, mainly about timing the right sequence of therapy. 

Key words: neuroendocrine tumors, surgical treatment, prognostic factors

Introduction 

Gastro-intestinal neuroendocrine tumors (GI-
NET) comprise a heterogeneous group of
tumors, first described by Rudolf P.H.
Heidenhain in 1870, originating in the 
neuroendocrine cells of the primitive intestine
(1). The neuroendocrine system is a specialized
network of cells, unequally distributed in the
body in order to release hormones acting as
neurotransmitters. The neuroendocrine system
in the digestive tract plays a role in the control
of local homeostasis, intestinal motility, secre-
tion and digestion, and local metabolism. There
are rare tumors, but lately the incidence 
has increased (2) probably due to improved
diagnostic methods. 

They stand out through a low growth rate,
but a high dissemination potential. GI-NETs
can be clinically symptomatic (or functional),
or „silent” (non-functional). The necropsy 
studies showed a higher incidence than

expected of neuroendocrine tumors, probably
due to non-functional tumors (3).

After describing the first neuroendocrine
tumors, their classification was attempted, but
this was difficult due to their morphological 
and clinical heterogeneity. Based on their
embryology, NETs were classified in 1963 as
primitive tumors of the foregut (thymus, 
esophagus, stomach, lungs, duodenum, pan-
creas), of the midgut (appendix, ileum, caecum,
ascendant colon) and hindgut (transverse and
descendant colon, rectum) (3).

The first classification of NETs by the
World Health Organization (WHO) was 
published in 1980, and would apply the term
of “carcinoid” to most tumors. For the purposes
of standardizing the terminology, it was 
updated between the years 2000 and 2004
based on the tumor pathology, thus eliminating
the notion of “carcinoid tumor”; the patient
prognosis depends on the functional behavior
of the tumor and its differentiation. ENETS
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has also put forward the degrees of tumors
based on their mitotic numbers and prolifera-
tive index (Ki67) (2): low grade (g1) =
<2mitoses/10 high power fields (HPF) and a
Ki67 index ≤ 2%; middle grade (G2) = 2-20
mitoses/10 HPF or Ki67 index between 3% -
20% and high grade (G3) => 20 mitoses/10
HPF or a Ki67 index > 20% (3).

The 2010 WHO classification defines the
entire group of tumors as NENs and splits
them into neuroendocrine tumors and 
carcinomas. Seeing as this classification is
exclusively based on their histology, which 
cannot determine a complete patient prognosis
for the patients, the American Joint Committee
on Cancer and the European Society for
Neuroendocrine Tumors have come up with a
system of classification in stages and TNM
grades. Besides the aforementioned types,
there are two more categories: MANEC (mixed
adeno-neuroendocrine carcinoma) and hyper-
plastic lesions (4).

The rectum is the second most frequent
(27,4%) site of formation for neuroendocrine
gastrointestinal neoplasia (NEN), right
behind its prevalence for the small intestine.
Approximately 50% of the patients are symp-
tomatic from the first presentation. Rectal
pain, itchiness, hematochezia, weight-loss
and obstipation are rather symptoms of a late
first hospital presentation. Despite the ability
of endocrine secretion for rectal NENs, the
carcinoid syndrome is more of a rarity (5).

Several relevant factors for the prognosis of
the disease have been identified: the size of the
primary tumor, the presence of metastases, the
presence of clinical symptoms, chromogranin A
expression and radical surgical resection. In
addition to that histological characteristics
such as local invasion of the primary tumor, the
degree of differentiation and the presence of
lymphatic, vascular or neural invasion are also
considered important prognostic factors for
patients with NETs (6).

Material and Methods

The present study consists of a retrospective
analysis of NET patients treated in the Ist

Surgical Oncology Clinic over a period of 6
years, whose definitive diagnosis was estab-
lished by the Pathology Department of the
Regional Oncology Institute in Iasi of which the
clinic is part. The patient files were evaluated
and the following parameters were taken into
consideration: gender, age, primary tumor site,
extension of the disease (localized vs. dissemi-
nated), metastatic sites (if any), hormone-
related symptoms, the date of the treatment,
the therapeutic approach, the endoscopic or 
surgical anatomy of the tumor (Table 1).

The tumors were evaluated according to
the 2010 WHO classification based on the
number of mitoses and the Ki67 proliferation
index. The number of mitoses was reported as
G1 (<2/10 HPF), G2 (2–20/10 HPF) and G3
(>20/10 HPF). The TNM staging was used
both for the small bowel and the rectal NETs.

Written informed consent was obtained
from all patients.  

Results

Over the course of 6 years there were 37
patients diagnosed with and treated for NETs,

Table 1. Clinico-pathological features of NETs

Factors No.
Age
≤56 8
>56 1

Gender
Masculine 7
Feminine 2

Tumor site
Rectum 3
Colon 2
Jejunum 1
Ileum 3

Surgical intervention-extension
Radical 6
Palliative 2
Biopsy 1

Tumor stage of small bowel NETs
II 1
III 1
IV 2

Tumor stage of colorectal NETs
II 1
III 2
IV 2
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regardless of primary tumor site. Most of them
were pancreatic - 9 out of the 37 cases. Breast
NETs also comprise a large portion of the
study group. In addition, there was one case of
a primary endometrial NET and one case of a
NET of the uterine cervix. 
There were 9 patients with NETs of the prim-
itive mid- and hindgut thusly: 5 cases with
colo-rectal NETs and 4 cases of small bowel
NETs. The median age was 56 years, with a
minimum of 38 and a maximum of 74 years
(Table 2). 

All patients with colorectal tumors have under-
gone colonoscopy and biopsy and staging
through imaging before the surgical interven-
tion. These investigations were performed as a
result of the symptomatic presentation of the
patients: rectorrhagia, bowel dysfunction,
weight loss. Of all the patients included, 4 were
initially diagnosed with adenocarcinoma. One
patient was diagnosed through colonoscopy
with synchronous ascending colon and mid-
rectal tumors in whose case the pathology
report found an undifferentiated carcinoma
and a poorly differentiated neuroendocrine 
carcinoma respectively.

Patients with tumors located in the small
bowel presented with various symptoms, 
ranging from abdominal discomfort and weight
loss all the way to a carcinoid syndrome in one
case. Imaging certified the presence of the
tumor in the ileum in 3 cases and the jejunum
in one case.

The presence of metastatic disease was 
confirmed in a patient with synchronous
tumors (colon and rectum) and in two cases of
small bowel tumors (Fig. 1, 2).

The surgical specimens were processed as per
standard for hematoxylin eosin staining.
According to their degree of differentiation,
they were classified as well, moderately and
poorly differentiated. In the colorectal group
there were 3 mixed adeno-neuroendocrine 

carcinomas, 1 poorly differentiated and 1 
moderately differentiated neuroendocrine 
carcinomas (NEC). In patients with small

Table 2. Case distribution of NET site

NET site No. of cases (%)
Pancreas 9 (24%)
Breast 8 (22%)
Colorectal 5 (13%)
Small bowel 4 (11%)
Gastric 4 (11%)
Hepatic metastases of undefined primary site 3 (8%)
Retroperitoneum 2 (5%)
Cervical 1 (3%)
Endometrium 1 (3%)

Figure 1. Tumor located at mid and superior rectum

Figure 2. Hepatic metastases
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bowel tumors the pathology report revealed one
well differentiated and 3 poorly differentiated
NECs (Table 3).

Immunohistochemistry was performed in 
all cases, testing for chromogranin, synapto-
physine, CD56, Ki67 and the number of
mitoses/10 HPF. The results regarding the 
colorectal cases showed the following: 1 case
positive for chromogranin, 4 cases positive for
synaptophysine, 4 positive for CD56; Ki67 
varied between 50 and 90% in these cases. For
the patients with small bowel tumors, chromo-
granin was positive in 2 cases, synaptophysine
in 3, CD56 in all of them and the proliferation
index varied between 2 and 50% (Fig 3. A,B,C).

Of the 9 patients, 6 received radical surgical
treatment. In the case of colorectal tumors, 1
patient with a cT3N2M0 imaging stage and a
preoperative biopsy of rectal adenocarcinoma
required neoadjuvant radio-chemotherapy,
but with a minimal response by the post-
neoadjuvant restaging. The surgical approach
consisted of the Hartmann procedure with
complete mesorectal excision. In another case,
the tumor localized in the mid-rectum, for
which imaging results also described liver-
metastases, benefited from a very low anterior
rectal resection with a colo-rectal anastomosis
and protection ileostomy. A left high limited
colon resection with manual colo-colic anasto-
mosis was also performed for a tumor found in
the splenic angle of the colon and another low
anterior rectal resection for another patient. A
single patient underwent a palliative surgical
intervention due to the intraoperative discovery
of two synchronous lesions on the ascending
colon as well as the mid-rectum, and with

added peritoneal carcinomatosis lesions of the
Douglas cul-de-sac and a liver metastasis in
segment VIII.  Concerning patients with small
bowel tumors, just two have benefited from
radical surgical treatment (enterectomies). In

Table 3. General characteristics of NETs

Colorectal (N) Small bowel (N)
NET G1 - 1
NET G2 1 -
CNE G3 1 3
MANEC 3 -
IHC 5 4

Figure 3. (A) CD56 positive in neuroendocrine cells (NEC)
(IHC, anti CD56, 10x1). (B) Synaptofizine positive
in NEC. (C) Expression of proliferation marker Ki67 in
NEC

AA

BB

CC
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another patient, with the primary in the 
first jejunal loop, a gastro-enterostomy was
performed, while one patient benefited only
from tumor biopsy. 

The management of adjuvant therapy was
discussed for each patient in the multidiscipli-
nary team meeting, with all the parameters of
interest being assessed: imaging investigations,
associated co-morbidities, intraoperative explo-
ration, and histopathological results.

All our patients benefited from adjuvant
chemotherapy, apart from two cases, one of
small bowel and the other of rectal NETs, the
latter also being associated with a bronho-
pulmonary cancer that was only confirmed
after the initial intervention, as well as a multi-
tude of associated diseases contraindicating any
chemotherapy in his case. 

Adjuvant chemotherapy was based on 
cisplatin and etoposide regimens  in 5 cases as
the first therapeutic line, and in one patient of
them, diagnosed with a tumor in the first 
jejunal loop and liver metastases benefited
from line II chemotherapy (oxaliplatin +
capecitabine), an option that was implemented
in the context of stationary disease. Two other
patients followed CAPOX adjuvant therapy
(capecitabine and oxaliplatin), both with the
MANEC histopathological type. 

Discussions

Neuroendocrine tumors of the gastro-entero-
pancreatic system have a variety of compo-
nents, clinical manifestations and prognostic
indices according to their anatomical site.
Therefore, their diagnostic and management
strategies differ a great deal. 

To estimate the prognosis of patients, both
TNM and WHO classification are used, the 
latter appears more specific and more sensitive
(7).

Prognosis concerning NETs can be poor due
to the degree of differentiation, early metasta-
sizing and the high degree of invasiveness. The
causes of these characteristics are associated
with the following factors: neuroendocrine cells
are derived from immature stem cells and the
cancer cells themselves can secrete certain sub-

stances promoting growth, proliferation and 
dissemination (8). 

The similarity of the clinical behavior of
these tumors localized in the digestive tract
can mislead the diagnosis and therapeutic
approach. 

Neuroendocrine carcinomas of the rectum
seem to have no apparent clinical specificity,
more than one third of the patients being 
asymptomatic. Other patients have various
degrees of bowel passage issues, such as abdomi-
nal discomfort, rectal pain, and rectorrhagia (9).
In an article, Zhang et al. assessed the 
clinico-pathological and prognostic factors for
patients with colorectal TNE. Out of the 49
patients included in the study, 17 of them were
diagnosed by colonoscopy and biopsy. The most
frequent tumors were located in the rectum. Just
27 patients underwent curative resections, the
others benefiting just from palliative resections
or just biopsies. All their patients received 
adjuvant chemotherapy based on cisplatinum
and etoposide. The 5 years survival rate was
around 6,9% (8). 

Another study on 270 patients with primitive
mid- and hindgut NETs performed by Jan and
col. show the most frequent primary site to be
the small bowel followed by rectal tumors. The
presence or absence of a carcinoid syndrome had
no apparent impact on their long-term survival,
even though the majority of those presenting
with carcinoid syndrome had a more advanced
disease stage. This seemed to suggest that the
carcinoid syndrome is not an independent prog-
nostic factor, but rather an epiphenomenon of
the tumor load with a therapeutic and clinical
impact (6). 

The best treatment for rectal NETs remains
uncertain. So far, surgical resection remains
the most efficient option. The prognosis is 
better for patients without metastases (9). 

In a prospective, randomized, placebo-con-
trolled study in which long-acting repeatable
octreotide (LAR) was administered in 30 mg
doses every 4 weeks in small bowel NETs (the
PROMID study), the antiproliferative efficiency
of LAR octreotide was confirmed. The median
time to tumor progression was 14,3 months in
the case of LAR octreotide, vs just 6 months
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for the placebo group. Based on these results,
the administration of somatostatin analogues,
especially LAR octreotide, is now recommended
for its antiproliferative efficiency in functional
and non-functional small bowel tumors (10).

Even more recently, the CLARINET study
showed that in 101 patients with digestive
NETs who received 120 mg of lanreotide, 
progression-free survival was not reached, as
opposed to 18 months in the case of the 103
patients in the placebo-control group. Both
these studies underline the increase in the
antiproliferative effects of the two substances
for low-Ki67 patients (G1 or G2 NETs with a
Ki67<10%) with a stable disease and a high
expression of somatostatin receptors, who
were evaluated through imaging (11).

Everolimus has already been approved for
use in treating pancreatic NETs, based on the
results of the RADIANT3 study. The most
recent clinical study evaluating everolimus for
the treatment of NETs, RADIANT4, has
shown that the drug works both on pulmonary
tumors as well as on those originating in the
gastro-intestinal tract. The results of the
study indicate that the median time to disease
progression was on average 11 months with
everolimus versus 3,9 months in the placebo
group (12).

Promising data on target peptide receptor
radiotherapy (PRRT) in the treatment of TNE
with hepatic metastases by using DOTATOC
or DOTATATE labeled 90Yttrium and
177Lutetium were obtained. These compounds
have the ability to irradiate the tumor and
metastases by a specific pathway to a receptor
subtype. Targeted radiotherapy can provide
appropriate radiation doses to reduce tumor
volume. This therapy can be considered in
functional and non-functional TNEs functional
and non-functional NETs with positive results
for somatostatin receptor scintigraphy, 
irrespective of primary tumor location (13).

Peptide receptor radionuclide therapy
(PRRT) was debated in literature, however,
prospective studies were rare. Positive results
were published in the NETTER-1 clinical trial
performed on a group of 229 patients with 

neuroendocrine tumors of the midgut,
advanced, inoperable or progression-prolonged
treatment with octreotide. Patients were 
divided into 2 groups and treated with
177LutetiumDOTATATE (Lutathera) and 30 mg
Sandostatin LAR every 8 weeks, respectively
with Sandostatin LAR 60 mg every 4 weeks.
The estimated rate of progression-free survival
at month 20 was 65.2% in the 177Lu-Dotatate
group and 10.8% in the control group (14).

Our study group included a small number
of NETs located in the digestive tract and a
smaller number with colorectal localization.
Colorectal resections performed for NETs in
our clinic represented less than 0.1% of the
total number of surgical procedures performed
for colorectal tumors. It is difficult to explain
the lower percentage as compared to the
expected 1-2%, according to the literature (15).
It is possible that some patients with non-
differentiated neuroendocrine tumors with
metastatic disease and the standard histologi-
cal examination on the biopsy have suggested
an adenocarcinoma and the therapeutic decision
in these cases was a non-resectional one.

Given that the increase in these tumors in
both the symptomatic individuals and the
implementation of the colorectal cancer
screening protocols has been argued over the
last few years, it is evident that the neuro-
endocrine tumors are omitted from the orphan
tumor spectrum and that the medical commu-
nity has a better understanding of diagnosis
and therapy options. The discovery of new 
biomarkers to complete the limitations of
chromogranin A, new immunohistological
markers for the assessment of differentiation,
tumor proliferation, primitive origin, evalua-
tion of prognosis and therapeutic possibilities
as well as the improvement of radiological
techniques for the detection of metastatic 
disease are necessary for the diagnosis, 
therapeutic approach and follow-up in this
pathology.
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