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Abstract Tumours of the appendix are rare and tend to be diagnosed incidentally, in cases of
acute appendicitis. For some authors, appendiceal neuroendocrine tumours (ANETs)
are the most frequent neoplasm of the appendix, observed in 0.3% to 0.9% of cases
acute appendicitis. The present is a unicentric retrospective study conducted between
January 2005 and March 2017. Out of a total of 3,007 surgeries for appendiceal
pathologies performed in the adult population at the hospital where the present study
was conducted, there were 70 (2.33%) malignant cases, 20 (28.6%) of which were
ANETs. The patients had a median age of 44 years (range: 18 to 85 years), and were
predominantly women (there were 1.9 times more women than men). In 16 cases
(80%), a simple appendicectomy was performed (1 patient was submitted to a right
hemicolectomy later). The cases of ANETs had a good prognosis in our series: 85% of
the patients are either alive today or were alive after 5 years of follow-up. Despite the
fact that ANETs are described as the most frequent tumor of the appendix, this was not
confirmed in our series, in which they only represented 28.6% of the cases; adenocar-
cinoma was the most frequent tumor (65.7%) among our sample.
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Resumo Tumores do apêndice são raros, e tendem a ser diagnosticados de forma incidental, em
casos de apendicite aguda. Para alguns autores, tumores neuroendócrinos do apêndice
(TNEAs) são as neoplasias mais frequentes do apêndice, e são observados em0,3 a 0,9%
de todos os casos agudos de apendicite. Este é um estudo monocêntrico e retrospec-
tivo realizado entre janeiro de 2005 e março de 2017. Entre um total de 3.007 cirurgias
para patologias do apêndice realizadas na população adulta no hospital em que o
estudo foi conduzido, houve 70 (2,33%) casos de malignidade, 20 (28,6%) dos quais
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Introduction

The incidence of appendiceal tumors is rare, of � 1.2 cases
per 100 thousand inhabitants.1 Theymost often present with
acute appendicitis, and are diagnosed incidentally after a
histological analysis.1

Appendiceal tumors can be epithelial or non-epithelial.
The non-epithelial tumors are appendiceal neuroendocrine
tumours (ANETs) and lymphomas, and the epithelial
tumors can be divided into mucinous adenocarcinomas
and non-mucinous adenocarcinoma, also called colonic-
type adenocarcinomas.1,2

For some authors,3,4 neuroendocrine tumours (NETs),
which form in neuroendocrine cells, represent � 80% of
the neoplasms of the appendix, which is the most frequent
site of tumor formation in the gastrointestinal tract. For
other authors,5 adenocarcinomas are themost common type
of primary appendiceal cancer, comprising 60% of all cases.

Colonic-type adenocarcinomas have a slight predomi-
nance in men, and tend to occur in the seventh decade of
life. They originate from adenomas, are very similar to
colorectal tumors,1 and, when symptomatic, they present
as a mass that metastasizes preferentially to the lymph
nodes, the liver, the lungs, and the peritoneum.6

Mucinous adenocarcinomas do not occurmore frequently
among men than among women; the mean age of the
patients at presentation is 60 years, and no clear risk factors
or pre-malignant lesions that could cause the tumor to
develop have been identified.1 They present as a cystic
enlargement of the organ, associated with abdominal
distension and the presence of mucin in the peritoneum,
sometimes inside abdominal-wall hernias.2,7 They are found
in 0.2% to 0.3% of all cases of acute appendicitis.8

Appendiceal lymphomas are more predominant among
men andCausasians; themean ageof presentation is 50 years
(with the exception of Burkitt lymphoma, which usually
presents in the third decade of life), and they represent
0.015% of all gastrintestinal lymphomas.9

As for ANETs, they are more predominant among women
(to the order of 1.7 times),10 and themean age at presentation
is between 32 and 51 years.11,12 The initial symptoms are
usually nonspecific, and the patients become symptomatic
when the tumor occludes the lumen of the appendix.12 They
are present in 0.3% to 0.9% of cases of acute appendicitis.13

However, in some cases, they can present with flushing and
diarrhea (carcinoid syndrome), due the systemic effects of
serotonin production, and, in rare cases of advanced disease
(stage IV), the liver is the most common site of metastasis.1,14

The purpose of the present paper is to review the cases of
ANETs in a single tertiary hospital.

Material and Methods

We reviewed the cases of ANETs treated at a single central
hospital between Januray 2005 andMarch 2017, and recorded
demographic, histopathological and postoperative data.

Results

In total, 8,820 surgeries for pathologies of the appendix
were performed, 3,007 of which in the adult population.
Malignancy was diagnosed in 70 (2.33%) cases; the sample
had a median of 58 years (range:18 to 86 years) and equal
gender distribution.

Among the70 tumors, only 20 (28.6%)wereANETs:17were
located in the distal third of the appendix; 1, in the middle
third; and 2, in the proximal third. In total, 11 patients (55%)
had tumors smaller than 10mm, and in 9 cases (45%) the
tumors were smaller than 20mm. The median age at the
diagnosis of ANETwas of 44 years (range:18 to 85years), and
the sample was composed of 1.9 more women than men (13
women and 7 men).

As for the remaining 50 cases of malignancy, there were 3
(4.3%) cases of metastasis of gastric adenocarcinomas, 1
(1.4%) case of lymphoma; and 46 (65.7%) cases of adenocar-
cinomas: 10 (14.3%) mucinous adenocarcinomas, 24 (34.3%)
cases of low-grademucinous tumors, and 12 (17.1%) cases of
colonic-type adenocarcinomas. ►Fig. 1 shows the annual
incidence of appendiceal tumors by histological type.

The clinical presentation amomg the cases of ANET in our
samplewas acute appendicitis in 14 (70%) cases, appendixmass
in1case (5%), and inflammatory/ischemiccolicevents in5cases
(25%). Simple appendectomies were performed in 16 patients
(80%) (only 1 patient aged 18 years was submitted to a right
hemicolectomy later, because of the presence of lymphovascu-
lar and perineural invasion and the patient’s young age); in the
other 4 patients (20%), 1 total (5%) colectomy and 3 (15%)
ileocolectomies/right hemicolectomies were performed.

eram TNEAs. Os pacientes tinham uma idade média de 44 anos (gama: 18–85 anos), e
eram predominantemente mulheres (havia 1,9 vezes mais mulheres do que homens).
Em 16 casos (80%), realizou-se uma simples apendicectomia (1 paciente foi submetido
a uma hemicolectomia direita mais tarde). Os casos de TNEAs tiveram um bom
prognóstico em nossa série: 85% dos pacientes estão vivos hoje, ou estavam após um
seguimento de 5 anos. Apesar de os TNEAs serem descritos como os tumores mais
frequentes do apêndice, isso não foi confirmado nesta série, na qual eles representaram
apenas 28,6% dos casos; adenocarcinoma foi o tumormais frequente (65,7%) em nossa
amostra.
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All patients were staged with computed tomography, and
every casewas discussed in a oncological group consultation.
There were no recurrences to report; 2 (10%) patients died
from complications of colonic ischemia (Clavien V), and in 5
cases (25%) there was wound infection or intra-abdominal
abscess: 4 (20%) of those cases were treated with antibiotics
(Clavien II), and 1 patient (5%) needed surgical drainage
(Clavien IIIB)15 due to absence of radiological acess for
percutaneous drainage. In the follow-up, 1 (5%) more patient
(aged 85 years) died due to comorbidities, and the remaining
17 (85%) are either alive today or were alive after 5 years of
follow-up.

Discussion

Even though NETs can affect several organs, they present
more frequently in the gastrointestinal tract, and the appen-
dix is the third most common site (16.7% of the cases), after
the small bowel (44.7%) and the rectum (19.6%).16

Appendiceal neuroendocrine tumors, or carcinoid
tumors, originate from neuroendocrine cells, and can be
divided into island-like carcinoids (which produce seroto-
nin) or tubular carcinoids (which produce enteroglucagon
and YY peptide).14 Neuroendocrine cells are present in the
lamina propria and submucosa, and can be found in greater
quantity at the distal appendix.17

Regarding the clinical presentation, ANETs can be ob-
served in 50% of the cases of acute appendicitis, in cases of
lumen obstruction, or if the tumors release vasoactive sub-
stances, with a carcinoid syndrome characterized by diar-
rhea, flushing, bronchoconstriction and right-valve disease,
which occurs in less than 10% of the cases (usually associated
with liver metastases).6,18–20 For Steffen et al.21 (2015), up to
15% of the patients present with a metastatic disease. In our
series, 14 patients (70%) of the cases presented with acute

appendicitis, and nonehad carcinoid syndrome ormetastatic
disease.

The differential diagnosis with adenocarcinomas is per-
formed using immunohistochemistry,with only ANETs being
positive for chromogranin A and synaptophysin.2

ANETs can invade regionally and/or metastasize at a
distance, and need to be staged according to two classifica-
tions: the one of the EuropeanNeuroendocrine Tumor Society
(ENETS) and that of the American Joint Committee on Cancer
(AJCC),22 which can help to establish the extension of the
surgery, the complementary treatment, and the follow-up
plan.14 In order to do so, the size, location, histopathological
characteristics (like the Ki67 index), invasion of the mesoap-
pendix, vascular/lymphatic/perineural invasion, as well as the
presence of distant metastases must be evaluated.23

ANETs are associated with synchronous and metachro-
nous lesions in the gastrointestinal tract, so this must be
investigated and monitored.20

Moertel et al.24 (1987), state that historically, ANETs smaller
than 20mm submitted to simple appendicectomy had a low
riskof recurrenceormetastasis.Moreaggressive interventions
were indicated in cases of tumors larger than 20mm, those
extending to the mesoappendix, those located at the base of
the appendix, tumors with subserous lymphatic invasion, and
in cases involving younger patients. These criteria can also be
applied topatientswith tumorsmeasuring10mmto20mm.25

For some authors,20 tumor size is the most important
parameter to decide the type of surgery.

If the tumor is smaller than 10mm, it is treated by simple
appendicectomy. However, in cases of tumors measuring
between 10mmand 20mm, other parameters must be evalu-
ated, suchas invasionof themesoappendix, theKi67 index, the
mitotic index, the location of the tumor, lymphatic/venous
permeation, and lymph-node invasions,4,14,20,23 to decide
between simple appendicectomy or right hemicolectomy

Fig. 1 Annual incidence of apendix tumors by histological type.
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with lymphadenectomy (with a minimum of 12 lymphnodes
examined).26

In tumors larger than 20mm, right hemicolectomy with
lymphadenectomy is indicated.23 In the study by Groth et
al.19 (2011), the risk of lymph-node metastasis was of 16.7%,
29.9% and 40.6%, if the tumor measured less than 10mm,
between 10mm and 19mm, and � 20mm repectively.

Patients with metastatic disease and carcinoid syndrome
can benefit from the treatment with octreotide (a somato-
statin analog), which causes a decrease in symptoms in up to
88% of the cases.14,27 Other treatments include: the use of α
interferon, hepatic artery occlusion with adjuvant chemo-
therapy, and embolization and/or radiofrequency
ablation.17,20

ANETs have a good prognosis, with a 5-year survival rate
of more than 90%.21,28 In our series, 85% of the patients are
either alive today or were alive after 5 years of follow-up.

In conclusion, despite the fact that ANETs are described as
the most frequent tumors of the appendix, we could not
confirm this in our series, in which they represented only
28.6% of the cases, with adenocarcinomas being the most
frequent tumors (65.7%), which is in line with the study by
McCusker et al.5 (2002).
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