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Abstract. The aim of the present study was to analyze and
summarize the clinicopathological characteristics and factors
affecting prognosis for patients with gastrointestinal neuro-
endocrine neoplasms (GINENS). Retrospective analysis was
conducted on the clinicopathological data of 74 patients who
were diagnosed with GINEN, and immunohistochemical
methods were used to detect the expression levels of relevant
markers [synaptophysin (Syn), chromogranin A (CgA) and
Ki-67]. Among the 74 cases with GINEN, there were 39 males
and 35 females, with an average age of 56.9 years. There were
32 neoplasms in the rectum, 29 in the stomach, 6 in the colon,
2 in the small intestine and 5 in the appendix. All 74 cases
underwent surgical resection. According to the World Health
Organization Classification of Tumors of the Digestive System
(2010), the diagnosis of the 74 cases showed 41 cases (55.4%)
of neuroendocrine tumor (NET; 25 cases of G1 and 16 cases
of G2), 21 cases (28.4%) of neuroendocrine carcinoma (NEC)
and 12 cases (16.2%) of mixed adenoneuroendocrine carci-
noma (MANEC). Additionally, 19 cases had metastasis to
lymph nodes. During 10-34 months of follow-up, 15 patients
had distant metastasis and 24 patients succumbed, and the
accumulative survival rate in 1 or 2 years was 87.8 and 74.3%,
respectively. Six factors, namely neoplasm size, depth of
invasion, lymph node metastasis, distant metastasis, patho-
logical type and the expression or lack of expression of CgA,
significantly affected the survival time of patients. Definitive
diagnosis of GINEN mainly relies on pathological diagnosis.
GINENSs with different histopathological types and grading
have different clinicopathological characteristics and prog-
nosis: NETs are mainly early lesions with a good prognosis,
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whereas NECs and MANECs have high malignancy and
strong invasion with a worse prognosis.

Introduction

Gastrointestinal neuroendocrine neoplasms (GINENS), origi-
nating from amine precursor uptake and decarboxylation cells
in the digestive tract, have the ability to undergo multiple
differentiation and secrete various active hormones, leading
to significant differences in biological behaviors and prog-
nosis (1). Previous studies have indicated that the incidence rate
of GINEN is low (2); however, an epidemiological investigation
in the USA showed that the incidence rate was 5.25/100,000
in 2004, with a 5-fold increase from that 30 years earlier (3).
The original denomination and classification for GINEN was
disorganized and non-uniform, and knowledge concerning the
neoplasms in clinical practice was very limited. Therefore, the
World Health Organization (WHO) Classification of Tumors
of the Digestive System (4) revised the denomination and
classification for GINEN, dividing it into neuroendocrine
tumor (NET), neuroendocrine carcinoma (NEC), mixed
adenoneuroendocrine carcinoma (MANEC), hyperplasia and
pre-neoplasm (4). There are limited statistical data regarding
the incidence and pathology of GINENSs in Chinese patients.

In the present study, the clinicopathological data from
74 patients with GINEN were retrospectively analyzed, with
the aim of summarizing and analyzing the clinicopathological
characteristics of GINEN and the factors affecting prognosis,
and thereby to help in improving the understanding of these
neoplasms.

Subjects and methods

Patients. Intact data of 74 cases with GINEN (from
January 2012 to December 2013) confirmed by pathological
examination from the Affiliated Cancer Hospital of Tianjin
Medical University (Tianjin, China) were retrospectively
reviewed. Among them, 39 cases were male and 35 were female,
with a gender ratio of 1.15:1. The ages of the patients ranged
from 30 to 73 years, and the average age was 56.9 years. In
total, 32 of the neoplasms were located in the rectum (43.2%),
29 in the stomach (39.2%), 6 in the colon (8.1%), 2 in the small
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Table I. Expression of neuroendocrine markers and Ki-67 in different types of gastrointestinal neuroendocrine neoplasms.

Neuroendocrine markers, n (%)

Ki-67 expression levels, n (%)

Group Cases Syn* CgA* Syn* or CgA* Syn* CgA* <2% 3-20% >20%
NET GI 25 22 (88.0) 18 (72.0) 25 (100) 16 (64.0) 25 (100.0) 0 0
NET G2 16 14 (87.5) 10 (62.5) 16 (100) 9 (56.3) 1(6.2) 15 (93.8) 0
NEC 21 21 (100) 10 (47.6) 21 (100) 10 (47.6) 0 0 21 (100)
MANEC 12 12 (100) 6 (50.0) 12 (100) 6 (50.0) 0 0 12 (100)
Total 74 69 (93.2) 44 (59.5) 74 (100) 41 (554) 26 (35.1) 15 (20.3) 33 (44.6)

Syn, synaptophysin; CgA, chromogranin A; NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma; MANEC, mixed adenoneuro-

endocrine carcinoma.

intestine (2.7%) and 5 in the appendix (6.8%). This study was
conducted in accordance with the Declaration of Helsinki, and
with the approval of the Ethics Committee of the Affiliated
Cancer Hospital of Tianjin Medical University. Written
informed consent was obtained from all the participants.

Symptoms. All but two of the patients manifested non-func-
tional symptoms of GINEN. These were mainly non-specific
digestive tract symptoms, for example, progressive dysphagia,
abdominal pain, abdominal distention, diarrhea, constipation,
abdominal mass, bloody stools or melena, anorexia and weight
loss, and 2 patients had carcinoid syndrome, for example, facial
flushing, diarrhea and excessive perspiration. The remaining
2 patients had gastrinoma-manifested functional symptoms,
for example, intractable peptic ulcer, upper abdominal pain
and diarrhea.

Histopathological examination. Following surgery, the
tissues were sent for routine histopathological examination.
Two pathologists reviewed all the pathological sections
according to the WHO Classification of Tumors of the
Digestive System (4).

Immunopathological examination. Mouse anti-human
pan-cytokeratin (PCK, AE1/AE3; MAB-0049), low molecular
weight cytokeratin (LCK, 35H11; MAB-0051) and Ki-67
(MIB-1; MAB-0129) monoclonal antibodies, and rabbit
anti-human synaptophysin (Syn, SP11; RMA-0537) and
chromogranin A (CgA, SP12; RMA-0548) for immunohisto-
chemistry were purchased from Maixin Biotechnology Inc.
(Fuzhou, China). Polymeric horseradish peroxidase conju-
gated anti-mouse/rabbit IgG (Maixin Biotechnology Inc.)
was used as the secondary antibody. The diagnostic basis for
GINEN was that at least one of the neuroendocrine markers
was diffusely positive or strongly positive; the partial expres-
sion of several neuroendocrine markers was not considered to
diagnose GINEN.

Surgery. All 74 cases underwent surgery: 30 cases (40.5%)
where the maximum diameters of the neoplasms were <2 cm
underwent endoscopic mucosal dissection; 9 cases (12.2%)
underwent partial gastrectomy or partial enterectomy; and
35 cases (47.3%) underwent radical excision.

Postoperative therapy. Of the 74 patients, 5 patients received
postoperative chemotherapy with cisplatin and etoposide,
4 patients with oxaliplatin and 5-fluorouracil, and 3 patients
with oxaliplatin and capecitabine. Two patients received post-
operative biotherapy with octreotide, and 3 patients received
postoperative biotherapy and targeted therapy with octreotide
and bevacizumab.

Statistical analysis. SPSS software (version 13.0; SPSS
Inc., Chicago, IL, USA) was applied for statistical analysis.
Comparisons of two or multiple sample survival rates were
performed using ¥” test, and the differences of survival rate
among different groups were performed using log-rank.
P<0.05 was considered to indicate a statistically significant
difference.

Results

Histopathological examination. Two pathologists reviewed all
the pathological sections and provided a unified diagnosis. All
74 cases were diagnosed with GINEN. Typing and grading:
i) NET, 41 cases (55.4%),among which 25 cases (33.8%) were at
G1 and 16 cases (21.6%) were at G2; ii) NEC, 21 cases, among
which 8 cases were small cell carcinoma and 13 cases were
large cell carcinoma; iii) MANEC, 12 cases (16.2%), among
which 5 cases were low-differentiation adenocarcinoma with
NEC, 1 case was middle-differentiation adenocarcinoma with
NET G2, 4 cases were mucinous adenocarcinoma with NEC
and 2 cases were signet-ring cell carcinoma with NEC as
shown in Fig. 1.

Clinicopathological characteristics. The maximum diameters
of the tumors varied between 0.5 and 12 cm, with an average
of 4.1 cm. The depth of the tumor invasion was the mucous
or sub-mucous layer in 33 cases (44.6%) and the muscular
layer and serosa in 41 cases (55.4%). Lymph node metastasis
occurred in 19 cases (25.7%).

Immunopathological examination. All 74 cases of GINEN
underwent routine immunohistochemical examination. The
proportions of cases with positive expression of PCK and LCK
were 83.8 and 87.8%, respectively. All of the GINENs (100%)
were positive for least one of PCK and LCK. The expression
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Figure 1. Different types of gastrointestinal neuroendocrine neoplasms with hematoxylin and eosin staining. (A) Appendix, NET Gl (magnification, x200);
(B) rectal, NET G2 (magnification, x40): (C) rectum, NET G2 (magnification, x200); (D) stomach, NEC, large cell carcinoma, (magnification, x200); (E) colon,
NEC, small cell carcinoma (magnification, x200); (F) stomach, mixed adenoneuroendocrine carcinoma (magnification, x200), NET, neuroendocrine tumor;

NEC, neuroendocrine carcinoma.

Figure 2. Immunohistochemical staining in different types of gastrointestinal neuroendocrine neoplasms. (A) Appendix, NET Gl, Syn; (B) small intestine,
NET G2, CgA; (C) Rectum, NET G2, PCK; (D) Rectum, NEC, small cell carcinoma, Ki-67 (all magnification, x200). NET, neuroendocrine tumor; NEC,
neuroendocrine carcinoma; Syn, synaptophysin; CgA, chromogranin A; PCK, pan-cytokeratin.

rates of Syn and CgA were 93.2 and 59.5%, respectively, and
Ki-67 showed different expression levels depending on the
tumor type (Table I and Fig. 2).

Follow-up examination. Among the 74 patients with
GINEN, 71 cases were followed-up for 10-34 months. During
follow-up, 15 cases had distant metastasis and 24 patients
succumbed. The survival rate after 1 and 2 years was 87.8
and 74.3%, respectively. The results showed that gender,
age or neoplasm site did not have a significant effect on
survival time; however, the survival rate after 1 and 2 years
for patients with a neoplasm diameter of <2 cm was signifi-
cantly higher than that of patients with larger neoplasms

(P=0.002 and P<0.001, respectively). The survival rate after
1 and 2 years for patients with neoplasms involving mucous
or sub-mucous layers was significantly higher than that for
neoplasms involving the muscular layer or serosa (P=0.004
and P<0.001, respectively). The survival rate after 1 and
2 years for patients with lymph node metastasis was signifi-
cantly lower than without (P<0.001 for both). The survival
rate after 1 and 2 years for patients with distant metastasis
was significantly lower than patients without distant metas-
tasis (P=0.002 and P<0.001, respectively), and the survival
rate after 1 and 2 years for patients with CgA expression
was significantly higher than that for patients without CgA
expression (P=0.026 and P=0.006, respectively). The differ-
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Table II. Factors affecting the survival rates of patients with
gastrointestinal neuroendocrine neoplasms.

Factors

Survival rate (%)

1 year

2 year

Neoplasm size, cm
<2
2.1-5
>5
Depth of invasion
Mucous or sub-mucous layer
Muscular layer or serosa

Lymph node metastasis
Without
With
Distant metastasis
Without
With
Histopathological types
NET G1

33/33 (100)
17/19 (89.5)
15/22 (68.2)

33/33 (100)
32/41 (78.0)

53/55 (96.4)
12/19 (63.2)

56/59 (94.9)
9/15 (60.0)

25/25 (100)

33/33 (100)
13/19 (68.4)
9/22 (40.9)

32/33 (97.0)
23/41 (56.1)

49/55 (89.1)
6/19 (31.6)

53/59 (89.8)
2/15 (13.3)

25/25 (100)

NET G2 16/16 (100)  14/16 (87.5)

NEC 15/21 (71.4)  10/21 (47.6)

MANEC 9/12(75.0)  6/12(50.0)
CgA expression

Positive 42/44 (95.5) 38/44 (86.4)

Negative 23/30 (76.7)  17/30 (56.7)

NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma;
MANEC, mixed adenoneuroendocrine carcinoma; CgA, chromo-
granin A.

ence of survival rate after 1 and 2 years between patients
with NET G1 and NET G2 was not statistically significant
(P=0.07 and P=0.146, respectively); nor was that for NEC
and MANEC (P=0.825 and P=0.895, respectively). However,
the survival rate after 1 and 2 years for patients with NET
(including G1 and G2) was significantly higher than that for
patients with NEC and MANEC (both P<0.001; Table II).

Discussion

The reported incidence rate of GINEN is significantly lower
than that of gastrointestinal adenocarcinoma, accounting for
0.4-1.8% of gastrointestinal malignant tumors (5). With the
popularization of gastrointestinal endoscopy and the develop-
ment of immunopathology, the overall incidence rate for GINEN
has been rising in the last few years (6-8). GINEN is the most
common type of neuroendocrine neoplasm (NEN), and 67.5%
of NEN originates from the gastrointestinal tract (9). Previously,
it was considered that GINEN mainly affected the appendix.
but Maggard et al (10) analyzed 11,427 cases of GINEN and
showed that the small intestine was the most common site
(44.7%), followed by the rectum (19.6%), appendix (16.7%),
colon (10.6%) and stomach (7.2%). In 2008, data from the USA
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showed that the most common sites of GINEN were the rectum,
jejunum and stomach (3). In 2010 (11), data from the National
Registration Center of Spain showed that the jejunum-ileum
was the most common site of GINEN. In the present study,
the most common sites were the rectum and stomach, which is
significantly different from other reports (3,10,11), possibly as a
result of differences in nationalities or sample sizes.

Since the differentiation of GINEN from gastrointestinal
adenocarcinoma on the basis of clinical symptoms and endo-
scopic and ultrasonic morphologies is challenging, the diagnosis
of GINEN principally depends on pathological examination.
However, GINEN has complex and various histomorpho-
logical manifestations, and its pathological diagnosis criteria,
denomination and classification have experienced some revi-
sion. In 1907, Oberndorfer (12) proposed the term ‘carcinoid’
for GINEN, which was regarded as a benign tumor similar to
carcinoma. Subsequent studies, however, showed that GINEN
may be malignant and metastasize. In 1963, based on its embry-
ological origin, ‘carcinoid’ was simply divided into neoplasms
of the anterior intestines (lung, stomach, duodenum, proximal
jejunum and pancreas), middle intestines (distal jejunum, ileum,
appendix and caecum) and posterior intestines (colon and
rectum) (13). In 1980, the WHO classification of Tumors of the
Digestive System (2nd revision) designated all NENs as ‘carci-
noid.” In 2000, the WHO classification (3rd revision) divided
digestive system NEN into 5 primary types: Well-differentiated
endocrine tumor, well-differentiated neuroendocrine carcinoma,
poorly differentiated endocrine carcinoma, small cell carci-
noma and tumor-like lesion. In 2010, the WHO Classification
was further improved to divide digestive system NEN into
6 types: NET GI, NET G2, NEC, MANEC, hyperplasia and
pre-neoplasia (4). Typing and grading-scale systems depend on
pathological histology, pathological mitosis and the Ki-67 index.
When pathological mitosis grading is not consistent with Ki-67
index grading, the highest grading between the two is taken as
their grading. In the present study, one case had a Ki-67 index
of <2% but a pathological mitosis rate of 5/10 high-power fields;
therefore, the pathological diagnosis was NET G2.

With regard to immunohistochemistry, the present study
considered that at least one neuroendocrine marker being
diffusely positive or strongly positive was diagnostic for
GINEN. In this study, the proportions of cases with positive
expression of Syn, CgA and Syn + CgA were 93.2, 59.5 and
55.4%, respectively. In addition, 28 cases were Syn* CgA", and
3 cases were CgA* Syn’, which suggested that the expression
spectrum of Syn and CgA did not entirely overlap with each
other, and any single indicator was not perfect; hence, two or
more neuroendocrine markers should be combined to improve
the accuracy of GINEN diagnosis. The above-mentioned
results were in line with the report of Hirabayashi er al (14).

Furthermore, several factors can affect the prognosis of
patients with GINEN. During follow-up (10-34 months), the
survival rate after 1 or 2 years was 87.8 and 74.3%, respec-
tively. Through analysis of follow-up data, it was found that
gender, age or neoplasm site did not significantly influence the
survival time of the patients. Certain studies, however, have
shown the survival rate after 5 years of patients with GINEN
in the rectum or appendix to be significantly higher than that
of patients with GINEN in the stomach or colon (3,15,16). This
differs from what the present study showed, which may be due
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to a small sample size and shorter duration of follow-up in
the present study. Patients with a small neoplasm size, shallow
invasion, no lymph node metastasis, a low pathological grading
and no expression of CgA have a better prognosis, which is in
line with previous reports (17-21).

Currently, surgery is the preferred treatment for patients
with GINEN (22-24). Regardless of whether or not metastasis
has occurred, surgery dependent upon neoplasm size, site and
depth of invasion is required to resect the primary site of the
neoplasm, any sites of metastasis and lymph nodes in order to
improve survival rates (23-26). Other treatments for GINEN
include chemotherapy, biotherapy and molecular targeted
therapy (27,28). Chemotherapy is mainly used to treat patients
with NEC or MANEC, while NETs have low sensitivity to
chemotherapy (29,30). Biotherapy and molecular targeted
therapy have good prospects in the treatment of patients
with progressive NET (31). In the present study, all 74 cases
of GINEN underwent surgery with different surgical scope;
12 cases underwent postoperative chemotherapy; and 5 cases
underwent postoperative biotherapy and molecular targeted
therapy. Due to the relatively short duration of follow-up, it
was challenging to adequately evaluate therapeutic schemes;
however, GINEN, with a superior prognosis, has slower
progression than gastrointestinal adenocarcinoma.

Future studies should expand the sample size and follow-up
time period in order to more accurately summarize the patho-
logical and immunohistochemical features of GINEN, promote
pathologists' understanding of the neoplasm and improve the
diagnostic accuracy of GINEN and its subtypes. Furthermore,
the factors affecting the prognosis of patients with GINEN may
be more fully explored and therapeutic schemes compared, in
order to raise awareness of GINEN and bring the benefit of
comprehensive treatment for GINEN to clinical practice.
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