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This outstanding and up-to-date work studied 278 
appendiceal neuroendocrine tumours (NETs) of one to 
two centimetres in size, which were completely resected 
by means of appendectomy or right-sided hemicolectomy. 
This retrospective cohort study, assessed patients from 40 
hospitals in 15 European countries, considering any age and 
sex, with more than 10 years of follow-up after the surgical 
procedure (1). 

The appendix is a relatively unknown organ, considering 
the enigmatic role it plays in the body (2). In spite of the 
large number of published studies about the appendix, 
its disorders are still incomprehensible. To reinforce this 
concept, diseases associated with right-side abdominal pain, 
having been described for many centuries, are still difficult 
to identify (3). All theories concerning the appendix are 
controversial and no symptom or sign may be ascribed 
to any appendicopathy as pathognomonic. Therefore, 
the diagnosis of appendiceal disorders continues to be a 
medical challenge (3,4). Acute appendicitis, which is the 
most frequent appendiceal disease, is prevalent in white skin 
patients (74%) with an incidence of 23 per 10,000 people 
per year (2,5). Radiographic signs suggestive of appendicitis 
include appendiceal faecalith, gas in the appendix, air-
fluid levels or distension of the terminal ileum, caecum, 
and ascending colon, which are signs of localised paralytic  
ileum (6). These radiological signs have a sensitivity of 97% 

and a specificity of 85% (7,8).
The appendiceal characteristics are different from 

all other digestive organs and do not seem to be linked 
to digestion. The high amount of neuroendocrine and 
immune cells in the appendix wall, as well as its disorders, 
are related to neuroendocrine and immune systems, but not 
necessarily to inflammation (9,10). More than 20% of all 
patients with clinical manifestations of appendicitis do not 
present appendiceal inflammation, but rather a different 
appendicopathy (11,12). Since the early twentieth century, 
several studies have ascribed this disease to disorders of 
neuroendocrine and immune mediators located in the 
appendix, which occur at a similar age and sex of acute 
appendicitis. However, the etiology, activating factors, and 
pathophysiology of this appendicopathy are still unknown 
(11-14). 

Apparently normal appendices removed from patients 
with clinical manifestations of acute appendicitis have 
revealed a greater expression in substance P neuroendocrine 
markers, vasoactive intestinal polypeptide, gastric inhibitory 
polypeptide, calcium-binding protein, cyclooxygenases 1 
and 2, tumour necrosis factor, prostaglandin E2, mast cell 
tryptase, nitric oxide synthase, CD8 lymphocytes, protein 
gene product 9.5, vascular endothelial growth factor, class 
2 histocompatibility complex, synaptophysin, enolase, and 
S100 protein (15-17). At least some of these mediators are 
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responsible for fever, nausea, vomiting, abdominal pain and 
diarrhoea. Thus, apparently normal appendices removed 
from patients with a clinical look of acute appendicitis 
present neuroendocrine disorders (2,5,11,12).

Patients over 40 years old presenting with appendicitis 
manifestations and an appendiceal diameter >10 mm seems 
to have a greater risk of malignancy (3). The presence of 
an appendiceal malignancy should be considered in the 
management of older patients with acute appendicitis 
before indicating non-operative therapy (17). The most 
frequent cancer of the digestive system is adenocarcinoma, 
including the goblet cell tumour, which sometimes shows 
carcinoid-like expansion and may confound the diagnosis. 
The characteristic appendiceal malignancy is the NET, 
mainly the carcinoid tumour (18,19). Somatostatinoma 
and paraganglioma are other rare NETs that may 
originate in appendices (19,20). More than 80% of all 
NETs are incidentally found in appendices removed due 
to a diagnosis of acute appendicitis (18-20). They usually 
progress indolently and are diagnosed one decade later 
than acute appendicitis. In fact, the clinical manifestation 
of acute appendicitis and NET are similar, except for the 
symptoms due to serotonin secretion of carcinoid tumours, 
mainly flushing, diarrhoea, and bronchospasm. These 
clinical manifestations of carcinoid syndrome are mainly 
found when the NETs are associated with liver metastases 
(19,21). Their epidemiologic findings of age and sex are 
also different (21). The acute appendicitis is mainly found 
between 15 and 30 years, and the NET is between 30 and 
40 years (3,13,19,22). The findings of this study confirmed 
the mean age of patients with NET, which was 36 years (1).  
The overall lifetime risk of acute appendicitis is 9% 
for males and 6% for females (2,3,5,11,21). Otherwise, 
the incidence of NET is 50% higher in females than in 
males (18-20,22). This result was also found in this study, 
considering that circa 60% were females and 40% were 
males (1). 

NETs are found in 1.5% of all appendectomies and 
are considered to be present in 0.1/100,000 people  
(9,12,18-20). These neoplasms are epithelial or not 
specified in 90% of all cases, tubular in 6% and mixed in 4% 
(18-20). They arise from neuroendocrine cells, including 
enterochromaffin cells that produce serotonin, L-cells that 
secrete glucagon-like peptides, pancreatic polypeptides and 
peptide YY, and tubular cells that produce serotonin and 
substance P (17-20,23). The NET cells are of architectural 
complexity with most of the tumour presenting grade 1 
atypia, but with some areas of high-grade cytological atypia 

(enlarged, hyperchromatic and pleomorphic nuclei), mitotic 
index and Ki67 labelled index higher than 2%, which 
may be associated with tumour aggressiveness, endocrine 
atypia and the presence of metastases (17,23-25). The 
diagnosis of this NET may be confirmed by the markers 
serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) 
and chromogranin A (CgA) (17-20,23). In this study, no 
marker was used to differentiate patients with and without 
metastases, and to relate them with mortality (1). 

T h e  l a c k  o f  u n d e r s t a n d i n g  c o n c e r n i n g  t h e 
e t iopathogenes i s  o f  appendicea l  d i seases  makes 
appendectomy the standard treatment (3,18,19,21,22,24). 
The current preference is for laparoscopy, which is 
initially propaedeutics, may enable a correct diagnosis and 
confirm the dimensions of the tumour. Hence, adequate 
treatment is performed in the same laparoscopically 
procedure. Appendectomy is indicated for less than 
one-centimetre tumours, which are considered benign 
or in situ neoplasms due to the low risk of metastases 
(3,18,19,21,22,24). Guidelines indicate hemicolectomy 
with regional lymphadenectomy, including right mesocolon 
resection, to treat tumours higher than two centimetres 
(3,18,19,21,22,24). However, there is controversy in the 
literature about NET with dimensions between one and 
two centimetres, considering that patients submitted to 
hemicolectomy have a worse quality of life than those 
submitted to appendectomy (3,18,19,21,22,24).

According to this study, 20% had already presented 
regional lymph node metastases from the appendiceal NET, 
29% showed lymphovascular invasion and 2% presented 
distant metastases at the time of the surgical treatment (1). 
Mortality due to this tumour increased over the years and, 
after 10 years, was 4% (1). Even not being significant the 
difference, more patients died after appendectomy than 
after hemicolectomy. Nevertheless, in other published 
series, mortality after appendectomy reached 13% in  
10 years and 20% after 20 years (3,18,19,21,22,24,25). 
Thus, differently from Nesti et al. (1), we consider that 
NETs with one to two centimetres in size must be treated 
as malignant in order to reduce the high rate of precocious 
mortality, considering that this disease is mostly found 
before the age of 40 years. Right hemicolectomy associated 
with lymphadenectomy and right mesocolon excision 
provide a greater chance of cure than appendectomy, despite 
a worse quality of life during a short postoperative period 
after surgery. Chemotherapy, which is rarely indicated in 
advanced tumours with metastases, is only able to control 
the NET for several years, with some severe clinical adverse 
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effects (22,24).
In conclusion, NET must be considered in patients 

with clinical manifestations of acute appendicitis after 
their thirties, mostly in women and when associated with 
flushing, diarrhoea and bronchospasm. If the appendiceal 
specimen reveals a tumour greater than one centimetre, 
hemicolectomy with regional lymphadenectomy and right 
mesocolon excision is recommended.
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