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1.0 SUMMARY OF RECOMMENDATIONS

1.1 Genetics

® (Clinical examination to exclude complex
cancer syndromes (for example, multiple
endocrine neoplasia 1 (MENI1)) should be
performed in all cases of neuroendocrine
tumours (NETs), and a family history taken
(grade C).

® In all cases where there is a family history of
carcinoids or NET, or a second endocrine
tumour, a familial syndrome should be
suspected (grade C).

® Individuals with sporadic or familial bronchial
or gastric carcinoid should have a family
history evaluation and consideration of test-
ing for germline MEN1 mutations. Manage-
ment of MEN1 families includes screening for
endocrine parathyroid and enteropancreatic
tumours from late childhood, with predictive
testing for first degree relatives of known
mutation carriers (grade C).

® All patients should be evaluated for second
endocrine tumours and possibly for other gut
cancers (grade C)

1.2 Diagnosis
If a patient presents with symptoms suspicious
of a gastroenteropancreatic NET:

® baseline tests should include chromogranin A
(CgA) and 5-hydroxy indole acetic acid (5-
HIAA) (grade C). Others that may be appro-
priate include thyroid function tests (TFTs),
parathyroid hormone (PTH), calcium, calcito-
nin, prolactin, a-fetoprotein, carcinoembryo-
nic antigen (CEA), and B-human chorionic
gonadotrophin (f-HCG) (grade D);

® specific biochemical tests should be requested
depending on which syndrome is suspected
(see table 4).

1.3 Imaging

® For detecting the primary tumour, a multi-
modality approach is best and may include
computed tomography (CT), magnetic reso-
nance imaging (MRI), somatostatin receptor
scintigraphy (SSRS), endoscopic ultrasound
(EUS), endoscopy, digital subtraction angio-
graphy (DSA), and venous sampling (grade
B/C).

® For assessing secondaries, SSRS is the most
sensitive modality (grade B).

® When a primary has been resected, SSRS may
be indicated for follow up' (grade D).

1.4 Therapy

® The extent of the tumour, its metastases, and
secretory profile should be determined as far
as possible before planning treatment (grade
Q).

® Surgery should be offered to patients who are
fit and have limited disease—that is, pri-
mary +regional lymph nodes (grade C).

® Surgery should be considered in those with
liver metastases and potentially resectable
disease (grade D).

® Where abdominal surgery is undertaken and
long term treatment with somatostatin (SMS)
analogues is likely, cholecystectomy should be
considered.

® For patients who are not fit for surgery, the
aim of treatment is to improve and maintain
an optimal quality of life (grade D).

® The choice of treatment depends on the
symptoms, stage of disease, degree of uptake
of radionuclide, and histological features of
the tumour (grade C).

® Treatment choices for non-resectable disease
include SMS analogues, biotherapy, radio-
nuclides, ablation therapies, and chemother-
apy (grade C).

® External beam radiotherapy may relieve bone
pain from metastases (grade C).

® Chemotherapy may be used for inoperable or
metastatic pancreatic and bronchial tumours,
or poorly differentiated NETs (grade B).

2.0 ORIGIN AND PURPOSE OF THESE
GUIDELINES

A multidisciplinary group compiled these guide-
lines for the clinical committees of the British

Abbreviations: NET, neuroendocrine tumour; MEN,
multiple endocrine neoplasia; NF1, neurofibromatosis
type 1; CgA, chromogranin A; PTH, parathyroid
hormone; CEA, carcinoembryonic antigen; B-HCG,
B-human chorionic gonadotrophin; 5-HIAA, 5-hydroxy
indole acetic acid; ACTH, adrenocorticotrophic hormone;
CT, computed tomography; MRI, magnetic resonance
imaging; SSRS, somatostatin receptor scintigraphy;
SSTR, somatostatin receptors; EUS, endoscopic
ultrasound; TFTs, thyroid function tests; DSA, digital
subtraction angiography; SMS, somatostatin
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Society of Gastroenterology, the Society for Endocrinology,
the Association of Surgeons of Great Britain and Ireland, as
well as its Surgical Specialty Associations, and the United
Kingdom Neuroendocrine Tumour Group (UKNET). Over the
past few years there have been advances in the management
of NETs, which have included clearer characterisation, more
specific and therapeutically relevant diagnosis, and improved
treatments. However, there are few randomised trials in the
field and the disease is uncommon; hence all evidence must
be considered weak in comparison with other commoner
cancers. It is our unanimous view that multidisciplinary
teams at referral centres should give guidance on the
definitive management of patients with gastroenteric and
pancreatic NETs with representation that should normally
include gastroenterologists, surgeons, oncologists, endocri-
nologists, radiologists, nuclear medicine specialists, and
histopathologists. The working party that produced these
guidelines included specialists from these various disciplines
contributing to the management of gastrointestinal NETs.
The purpose of these guidelines is to identify and inform the
key decisions to be made in the management of gastroentero-
pancreatic NETs, including carcinoid tumours. The guidelines
are not intended to be a rigid protocol but to form a basis
upon which to aim for improved standards in the quality of
treatment given to affected patients.

3.0 FORMULATION OF GUIDELINES

3.1 Literature search

A search of Medline was made using the key words carci-
noid tumour/malignant carcinoid syndrome/NETs/islet cell
tumours, and a total of 41 553 citations were found. This
search was updated every three months during the drafting
of these guidelines, in the following categories: diagnosis,
imaging, therapy, specific therapies, and prognosis.

3.2 Categories of evidence

The Oxford Centre for Evidence-based Medicine levels of
evidence (May 2001) were used to evaluate the evidence cited
in these guidelines.’

4.0 AETIOLOGY, EPIDEMIOLOGY, GENETICS, AND
CLINICAL FEATURES

4.1 Aetiology

The actiology of NETs is poorly understood. Most are sporadic
but there is a small familial risk (see 4.4 Genetics). NETs
constitute a heterogeneous group of neoplasms which share
certain characteristic biological features, and therefore can be
considered as a common entity. They originate from
neuroendocrine cells, have secretory characteristics, and
may frequently present with hypersecretory syndromes.
Such tumours originate from pancreatic islet cells, gastro-
enteric tissue (from diffuse neuroendocrine cells distributed
throughout the gut), neuroendocrine cells within the
respiratory epithelium, and parafollicullar cells distributed
within the thyroid (the tumours being referred to as
medullary carcinomas of the thyroid). Pituitary, parathyroid,
and adrenomedullary neoplasms have certain common
characteristics with these tumours but are considered
separately. Gut derived NETs have been classified according
to their embryological origin into tumours of the foregut
(bronchi, stomach, pancreas, gall bladder, duodenum,),
midgut (jejunum, ileum, appendix, right colon), and hindgut
(left colon, rectum).’” These guidelines apply to carcinoid and
NETs arising from the gut, including the pancreas and liver
(gastroenteropancreatic), as well as those arising from the
lung that have metastasised to the liver or abdominal lymph
nodes. The term NET is to be encouraged as it is better
defined than carcinoid, although the latter is still in common
usage and usually denotes tumours secreting serotonin.
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Table 1  Overall frequency of primary neuroendocrine
tumours of the gut and its adnexa, with percentage at
each site presenting with metastases at the time of
diagnosis'!

Location % of total  Nodal mets* Liver mets
Lungt 15 15 5
Stomach 3 85 15
Duodenumit 3 60 30
Pancreas$ 5 45 25
Jejunum 2 60 30
lleum 15 60 30
Appendix? 35 5 2
Right colon** 4 70 40
Left colon 3 40 20
Rectum 10 15 5
Other 15 50 30

*Includes those presenting with liver metastases.
tTrachea, bronchi, and lung.

tIncludes gastrinomas.

§lslet cell tumours.

9Includes benign carcinoids.

**Includes transverse colon.

Apudoma as a term to describe these tumours has become
obsolete as it is non-specific. It is recommended that it is no
longer used in the management of this group of patients.

4.2 Epidemiology (tables 1, 2)
The incidence of NETs diagnosed during life is rising, with
gastrointestinal carcinoids making up the majority; earlier
estimates were of fewer than 2 per 100 000 per year* but
more recent studies have found rates approaching 3 per
100 000, with a continuing slight predominance in women.>”
The changes in incidence may result more from changes in
detection than in the underlying burden of disease as
thorough necropsy studies have demonstrated gastrointest-
inal NETs to be far commoner than expected from the
number of tumours identified in living patients.® * The risk of
NET in an individual with one affected first degree relative
has been estimated to be approximately four times that in the
general population; with two affected first degree relatives,
this risk has been estimated at over 12 times that in the
general population’ (see 4.4 Genetics). Recent data from over
13 000 NETs in the USA have shown that approximately 20%
of patients with these tumours develop other cancers, one
third of which arise in the gastrointestinal tract. Recent
increases in the survival of individuals with NET have been
documented' although overall five year survival of all NET
cases in the largest series to date was 67.2%."

Meticulous post mortem studies have identified pancreatic
NETs in up to 10% of individuals'? but the incidence of

Table 2 Location, association with multiple endocrine
neoplasia (MENT), and incidence of less rare types of
pancreatic neuroendocrine tumours

Metastases Incidence per

(%) % MEN1  year
Insulinoma 10 5 1-2/million
Gastrinoma* 60 25-40 1-2/million
Glucagonoma 50-80 10 0.1/million
VIPoma 40-70 5 0.1/million
Somatostatinoma* 70 45 <0.1/million
Ectopic GRFomat 60-70 15 <0.1/million
Ectopic ACTHomazt 90 <5 <0.1/million
Non-syndromic 60 20 1-2/million

*Approximately half of the cases arise in the duodenum.
tAlso arise in the lungs and jejunum.
$Occasionally arise elsewhere.
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