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Gastrointestinal neuroendocrine (carcinoid) tumours:
current diagnosis and management
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he term carcinoid (carcinoma-like) was introduced by
Oberndorfer in 1907 to describe a tumour of the gastrointestinal tract that was less aggressive than adenocarcinoma.1
The earliest clear description of carcinoid syndrome (flushing,
diarrhoea, and bronchospasm) and carcinoid heart disease was
published in the early 1950s.1 At the same time, the first systemic
biogenic amine producing these symptoms, 5-hydroxytryptamine,
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system, which is more broadly applicable, was
developed by the World Health Organization and published in
2000.2 This taxonomy uses the generic term neuroendocrine
tumour (NET), and tumours are classified into one of four types
based on their size, proliferative rate, localisation, differentiation,
and hormone production:
Type 1: Well differentiated NET (benign behaviour);
Type 2: Well differentiated NET (uncertain behaviour);
Type 3: Well differentiated neuroendocrine carcinoma (NEC)
(low-grade malignancy); and
Type 4: Poorly differentiated NEC (high-grade malignancy).
Recent reports have emphasised the value of the WHO classification and the tumour–node–metastasis staging system for determining prognosis for both gastrointestinal luminal and pancreatic
NETs.3,4 In our article, we use “NETs” to include all the four
tumour types in the WHO classification.
As all NETs have the potential to produce bioactive amines that
can cause dramatic systemic symptoms, “functioning” tumours may
be discovered when they are quite small. Clinically “silent” or “nonfunctioning” tumours may produce local symptoms as they grow, or
when they metastasise to the liver. Local symptoms include
obstruction (bile duct or bowel), perforation, or bleeding in the
gastrointestinal tract. Conversely, asymptomatic NETs may be
discovered incidentally; for example, in the pancreas during imaging of the abdomen, or in the stomach or colon during endoscopic
screening for other conditions. Based on the varying neuroendocrine cell types involved in the genesis of NETs, and the subsequent
diversity of the secretory spectrum of peptides and amines produced, patients with gastrointestinal NETs present with subtle and
protean clinical symptoms. This can lead to a delay in diagnosis of
up to 5–7 years,5 or result in inappropriate management.
This characteristic of gastrointestinal NETs presents a major
challenge to improving care. Problems of suboptimal therapy may
be compounded by patients presenting to, and being managed by,
a diverse group of clinicians, including surgeons, radiologists,
gastroenterologists, oncologists, endocrinologists and others,
sometimes with little coordination.
National and international efforts are now underway to develop
practice guidelines for diagnosing and treating this heterogeneous
disease, and to establish multidisciplinary management groups.6
In Australia, the number of gastrointestinal NETs treated on a per
46

ABSTRACT
• Neuroendocrine tumours (NETs) are increasing in both
incidence and prevalence and, as a group, are more prevalent
than either gastric, pancreatic, oesophageal or hepatobiliary
adenocarcinomas, or any two of these cancers combined.
• Clinical awareness of the protean and intermittent symptoms
of NETs (eg, sweating, flushing, diarrhoea, and
bronchospasm) is critical for timely diagnosis; however,
the classical carcinoid syndrome is relatively uncommon.
• The most useful diagnostic test for gastrointestinal NETs
is measurement of plasma chromogranin A (CgA) levels.
Disease extent is assessed by both anatomical imaging, and
nuclear imaging with radiolabelled somatostatin analogues.
• Pathological evaluation comprises tumour–node–metastasis
classification, a minimum pathological dataset, CgA and
synaptophysin immunostaining, as well as mitotic count or
Ki-67 index (a marker of cell proliferation) to define grading.
• Resection of the primary lesion and as much metastatic
disease as possible increases the efficacy of medical therapy.
Other management strategies include hepatic embolisation
and peptide receptor radionuclide therapy.
• Patients with tumours expressing somatostatin receptors
should be treated with somatostatin analogues. Depending
on the tumour grade, other effective agents include
cytotoxics, tyrosine kinase inhibitors, and antiangiogenics.
• The overarching requirement for best management of
patients with NETs is to ensure that they have ready access
to experienced multidisciplinary clinician groups located
within centres of appropriate subspecialty expertise.
MJA 2010; 193: 46–52

capita basis is far lower than the predicted incidence (1500–2000
new cases per year — United States National Cancer Institute,
Surveillance Epidemiology and End Results database),7,8 suggesting significant under-recognition of a disease entity whose predicted prevalence is 5000–7000 cases.7,8
We are an international group of clinicians who represent the
diverse medical disciplines involved in managing patients with
NETs. Here, we provide a comprehensive and up-to-date review of
gastrointestinal NETs, and the emerging technologies used to
diagnose and manage them.
Epidemiology
The frequency of NETs in large autopsy series, before the era of
increased detection by computed tomography (CT) and endoscopy, indicated that about 85% were undiagnosed during life.9 US
data show that the incidence of gastrointestinal NETs has increased
at a rate of 3%–10% per year over the past three decades.7,8 This
most likely reflects:
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1 Presenting complaints in patients with gastrointestinal
neuroendocrine tumours and common misdiagnoses
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The non-specific nature of the symptoms and signs (inner circle) result in
diagnostic error (outer circle) or delay in diagnosis.13
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• increased detection — greater use of abdominal CT and

endoscopy, and advances in nuclear medicine and immunohistochemical pathology leading to improved diagnostic classification;
• increased awareness of the disease among physicians; and
• a true increase in tumour incidence.
Similar trends are evident from European cancer registries.
The most common site of primary NETs is the gastrointestinal
tract (about 60% of all cases), followed by the bronchopulmonary
tree (27%). Less frequent sites are the ovaries, testes, liver, biliary
tract and pancreas.10 Within the gastrointestinal tract, the most
common site is the small intestine (34%), followed by the rectum
(23%), colon (19%), stomach (7.7%), pancreas (7.5%) and appendix (6.6%). As a result of the substantial (~ 60%) 5-year survival,
the prevalence of NETs (about 35 per 100 000) is considerably
higher than the incidence and, as a group, NETs are more
prevalent than either gastric, pancreatic, oesophageal or hepatobiliary adenocarcinomas, or any two of these cancers combined.7

Biochemical markers
Measurement of plasma CgA concentration is the most useful
diagnostic test for all NETs (Box 2). Although the plasma CgA level

2 Utility of chromogranin A (CgA) as a marker of
neuroendocrine tumours (NETs)
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Clinical manifestations
As previously stated, erroneous or delayed diagnosis is common,
as most gastrointestinal NETs are usually small (< 2 cm) at presentation, initially asymptomatic, or the symptoms are misdiagnosed
as more prosaic or mundane entities (eg, food allergy, anxiety
disorders, menopause symptoms or irritable bowel syndrome; Box
1). The bioactivity of the individual amines and peptides secreted
(serotonin, catecholamines, dopamine, histamine, gastrin, glucagon, and prostaglandins, among others) may have symptomatic
correlates. The classical carcinoid syndrome is relatively uncommon (10%–15% of diagnosed cases), and typically consists of
diarrhoea, cutaneous flushing, bronchospasm and right-sided
heart failure (the latter due to concurrent right-sided cardiac valve
fibrosis caused by serotonin).10,14 The carcinoid syndrome (or
symptoms from secreted bioactive amines) usually occurs after the
tumour metastasises.
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their biology. Publication of the recent US consensus document on
the pathology of NETs provides clarification and a minimum
dataset for uniform pathological evaluation.12
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Histopathology
Most gastrointestinal NETs can be recognised readily by routine
histological examination, but immunohistochemical analysis may be
necessary for confirmation. The most useful marker of neuroendocrine cells in tissue sections is chromogranin A (CgA), a glycoprotein
stored in secretory granules of neuroendocrine cells. In occasional
instances, synaptophysin immunostaining, a neuron-specific enolase test, or tests for specific peptide hormone markers, such as
serotonin, somatostatin and gastrin, may be useful.11 Further,
establishing the proportion of proliferating cells (mitotic count and
Ki-67 index [a marker of cell proliferation]) within the tumour is
important, as it provides some indication of prognosis.
The lack of global uniformity of nomenclature, classification and
grading of these tumours has impeded progress in understanding

1
10
100
1000
Maximum plasma CgA concentration (x upper limit of reference range)
MEN-1 = multiple endocrine neoplasia type 1. PET = pancreatic endocrine
tumour. GEP = gastroenteropancreatic tumour. non-GEP = non-functioning
GEP. The shaded area highlights the increased prevalence of CgA
measurement with increased plasma levels.
A plot of sensitivity of detection (y-axis) versus maximum CgA level
(normalised to the upper limit of the reference range = 1) (x-axis) (n = 1721
patients). The higher the CgA concentration, the greater is the detection
sensitivity for the tumour. Higher CgA levels tend to correlate with a more
malignant phenotype (eg, gastric NET type 3, and ileal NETs), while less
aggressive NETs (eg, pituitary or parathyroid tumours [included in MEN-1 nonGEP tumour]) have a propensity to lower levels of CgA.
Adapted, with permission, from: Modlin IM, Gustafsson BI, Moss SF, et al.
Chromogranin A—biological function and clinical utility in neuro endocrine
tumor disease. Ann Surg Oncol 2010 Mar 9 [Epub ahead of print].
◆
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is a very sensitive marker of NETs,15 CgA levels can
also be elevated in other conditions, including pancreatic and small-cell lung cancer and some prostate
carcinomas;16 in renal impairment and atrophic gastritis; and particularly during proton-pump inhibitor
therapy.17 Plasma CgA levels correlate reasonably well
with tumour burden, and may be useful for monitoring treatment.18
Twenty-four-hour measurement of urinary 5hydroxyindole-3-acetic acid (5-HIAA), the degradation product of serotonin, is a useful laboratory
marker for serotonin-producing NETs, but the assay is
a complex one. The specificity of 5-HIAA as a marker
for these NETs is 88%, although tryptophan/serotonin-rich foods (bananas, avocados, plums, eggplants, tomatoes, plantains, pineapples and walnuts)
can provide false elevations, and several drugs can
result in increased or decreased 5-HIAA levels.13
Higher concentrations of 5-HIAA in urine are consistent with a worse prognosis,18 while persistently low
levels predict a more favourable outcome in disseminated disease.19
Measuring specific amines and peptides secreted by
NETs (such as serotonin, tachykinins, histamine, gastrin, and vasoactive intestinal peptide) may help in
refining the diagnosis.
Topographical localisation
Endoscopy

Upper endoscopy can detect oesophagogastric
lesions, and colonoscopy can detect colorectal and
some terminal ileal tumours. For the rest of the
small intestine, double balloon or push enteroscopy
is reasonably effective, although time-consuming
and uncomfortable for the patient.20 Capsule endoscopy (in which a video capsule is swallowed to
photograph the oesophagus, stomach, and small
intestine) is more patient-friendly but lacks biopsy
capabilities.21
Ultrasound

Endoscopic ultrasound examination is highly sensitive for detecting NETs of the stomach, duodenum,
pancreas and rectum, as it identifies submucosal
lesions and facilitates staging. Endoscopic ultrasound-guided, fine-needle aspiration is particularly
useful for diagnosing pancreatic NETs.22 Conventional ultrasound examination can be useful intraoperatively, but is relatively poor at imaging liver
metastases of NETs. Contrast-enhanced ultrasound
gives a better image, improving detection rates from
68% to 98%.23
Radiology

Enteroclysis and barium-contrast studies have been
widely supplanted by CT and magnetic resonance
imaging (MRI).24 Small primary tumours are difficult
to visualise unless there is secondary fibrosis. Characteristic findings include mass lesions, radiating
strands of fibrosis and spiculation (calcification) with
traction or fixation of bowel.
48

3 Clinical features and management of patients with gastrointestinal
neuroendocrine tumours (NETs), by their primary organ site
Stomach
Clinical features: NETs of the stomach are increasing in prevalence, probably as a
result of the greater number of upper endoscopies performed, as well as a change in
incidence.7,8 The aetiological importance of hypergastrinaemia, driven by protonpump inhibitor use, is contentious.28
Management: Therapy for NETs of the stomach depends on aetiology, and tumour
size and multifocality. Options include a conservative strategy (“watch and wait”),
recurrent endoscopic resection, surgery, and prescription of long-acting somatostatin
analogues. The more aggressive type-3 tumours behave like gastric
adenocarcinomas, thus mandating surgical treatment.
Small intestine
Clinical features: Patients with small-intestine NETs often present at a late stage,
unless a mechanical event — obstruction, perforation, or bleeding — occurs. The
prognosis is poor once tumours have spread beyond the intestine. Small-bowel NETs
are commonly found in autopsy series, indicating that the true incidence is probably
higher.9 Liver metastases with carcinoid syndrome are relatively common. Up to 50%
of patients with small-bowel NETs have right-sided cardiac valvular disease,14
although this is now less common with the widespread use of somatostatin analogues
and decreased serotonin levels. Mesenteric fibrosis may also cause mesenteric vessel
occlusion and gastrointestinal ischaemia, perhaps from local secretion of serotonin or
connective-tissue growth factor. About a fifth of patients with small-intestine NETs
have synchronous or metachronous adenocarcinoma in the colon or elsewhere, and a
quarter of small-intestine NETs are multicentric.
Management: Patients with NETs of the small intestine are initially treated with surgery
and then with somatostatin analogues.
Appendix
Clinical features: A relatively benign type of NET (7% of all gastrointestinal NETs)
occurs in the appendix. It is usually identified serendipitously during appendicectomy
or diagnostic gynaecological laparoscopy.29
Management: Appendicectomy alone is sufficient for small lesions (< 1 cm). If the tumour
is larger, invasive, and has high mitotic activity or evidence of mucus production, right
hemicolectomy is performed because of a high risk of metastatic spread.
Colon
Clinical features: NETs in the colon are common, especially in the caecum.7,8
The symptoms are similar to those of colon cancer — altered bowel habit, abdominal
pain and bleeding. Concomitant carcinoid syndrome is extremely
rare. The prognosis is relatively poor, with a 5-year survival rate of <50%.7,8
Management: Patients with colon NETs are treated surgically, with local excision if the
tumour is < 2 cm, or, if larger, with hemicolectomy and en-bloc resection.
Rectum
Clinical features: In the United States, the rectum is involved in a quarter of patients
with gastrointestinal NETs but, in Asia, this is the most common primary site.30 Half the
NETs of the rectum are asymptomatic and diagnosed by colonoscopy for cancer
screening or rectal bleeding. Endoscopic ultrasound is recommended for staging.
These tumours are unpredictable, but generally have
a low propensity to metastasise.
Management: NETs of the rectum are treated with endoscopic submucosal resection
or surgery. The prognosis is excellent, with a 5-year survival rate of 85%.7,8
Pancreas
Clinical features: The incidence of pancreatic NETs is increasing.7,8 They are
found incidentally by computed tomography imaging for unrelated abdominal
complaints, or in response to symptoms of abdominal pain, diarrhoea, flushing and
nausea from peptide release. Islet-cell carcinoma is the most common type. The overall
prognosis is highly variable but, on average, is relatively poor (5-year survival rate, 27%).7,8
Management: If technically feasible, surgical resection of the primary lesion and
cytoreduction of metastatic disease should always be considered to facilitate the
efficacy of antiproliferative or symptom-ameliorating therapy. Symptoms should be
controlled with somatostatin analogues or, in the case of a gastrinoma, a protonpump inhibitor. Patients with metastatic disease can be managed with somatostatin
analogues, chemotherapy/biotherapy, or by embolisation of hepatic metastases.
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4 A summation of treatment efficacy in neuroendocrine
tumours
Mean (SD) biochemical response

Mean (SD) tumour response
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The management of gastrointestinal NETs depends on many
factors, including operability; symptoms; tumour type, stage and
grade; and the patient’s overall medical condition. The primary site
of the tumour also determines management strategy, as highlighted
in Box 3. Most therapeutic decisions are currently based on
empirical evidence, as properly designed trials for this heterogeneous condition are lacking.31 Summary data on treatment efficacy
are presented in Box 4, and an overall strategy for management of
suspected small-intestine NETs is given in Box 5. As there are no
cellular or biological differences between functioning NETs (which
secrete peptides and produce hormonal syndromes) and nonfunctioning NETs, their treatment is based on the same principles.
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NETs have low glycolytic rates. Alternative markers are under
investigation. PET using gallium-labelled octreotide derivatives
will probably replace octreotide somatostatin receptor scintigraphy
in the near future, because it is cheaper and easier to perform, and
has a higher sensitivity.27

A and C reflect the effects of therapy on biochemical responses (either
biochemical responses per se, A; or no progression in biochemically measured
disease — biochemical stability, C); B and D reflect the effects of therapy on
tumour response (either a reduction in tumour burden, B; or tumour stability,
D). Ablative therapy includes surgery, radiofrequency/cryoablation, and
embolisation of liver metastases. Octreotide and lanreotide are somatostatin
analogues, and interferon ␣ and human leukocyte interferon, alone or in
combination, induce transient biochemical responses. Apart from ablation,
there appears to be no predictably or uniformly effective modality for
preventing tumour progression. Adapted, with permission, from: Modlin IM,
Latich I, Kidd M, et al. Therapeutic options for gastrointestinal carcinoids. Clin
Gastroenterol Hepatol 2006; 4: 526-547.
◆

Nuclear imaging

Radiological examination is useful in the initial localisation of
gastrointestinal NETs, but nuclear imaging using tumour-specific
radiolabelled receptor analogues, such as 111In-octreotide, is considerably more sensitive and specific for detecting NET disease.
Five somatostatin receptor subtypes have been identified. About
70%–90% of gastrointestinal NETs express multiple receptor
subtypes (predominantly subtypes 2 and 5), such that about 90%
of NETs can be detected with radiolabelled somatostatin analogues
(SSAs).13 Somatostatin receptor scintigraphy, particularly with
single-photon emission CT (SPECT), is effective in monitoring the
efficacy of therapy and assessing disease progression. The amount
of radionuclide uptake can also help to predict the potential
therapeutic effect of SSAs (see discussion of SSAs under the
heading Biotherapy).25 Inflammatory conditions, including
Crohn’s disease, can produce false-positive results, as cells of the
inflammatory response express somatostatin receptors.26 Hybrid
SPECT examination can better localise disease deposits and differentiate lesions from physiological uptake, which improves diagnostic accuracy.
Positron emission tomography (PET) using 11C-labelled 5hydroxytryptophan is also used for imaging. Conventional PET
scanning with 18F-fluorodeoxyglucose is rarely helpful, as most

Surgery
Primary surgical resection of the tumour and regional lymph nodes
is the only curative treatment for gastrointestinal NETs; this is
usually possible in about 20% of patients. Small, solitary noninvasive, endosonographically proven lesions in the stomach,
duodenum and rectum may be resected endoscopically. Surgical
intervention alone or in combination with other treatment options
is appropriate palliation for incompletely resectable disease, as it
increases median survival, decreases tumour burden, facilitates
symptom control, and decreases local and systemic complications.32 Cardiorespiratory consequences can occur when bioactive
agents are released during the procedure, so patients should be
given SSAs intravenously during anaesthesia to obviate this.33
Biotherapy
Somatostatin analogues: Somatostatin is a neurotransmitter peptide
that, in general, inhibits cellular secretion. Pharmacological reconfiguration of native somatostatin, a tetradecapeptide, to an
octapeptide (octreotide) substantially prolongs the half-life of the
peptide, thus improving its efficacy. The currently available SSAs
— Sandostatin LAR (octreotide; Novartis) and Somatuline Autogel
(lanreotide; Ipsen) — display high-affinity binding for receptor
subtypes 2 and 5, low affinity for subtypes 1 and 4, and medium
affinity for subtype 3. SOM230 (pasireotide; Novartis), a more
recently developed SSA, now in Phase III trials, has a wider range
of activity against somatostatin receptors and may offer a therapeutic advantage, especially in resistant disease.34 SSAs are generally
well tolerated and offer the best therapeutic option for inducing
biochemical responses and managing clinical symptoms in
patients with gastrointestinal NETs. These long-lasting depot
formulations (Sandostatin LAR and Somatuline Autogel) are
administered once a month, largely eliminating the need for daily
subcutaneous injections.
There is some controversy about whether SSA therapy is
antiproliferative, as tumour size rarely decreases (Box 4). Recent
data, however, provide evidence that long-term administration of
Sandostatin LAR inhibits tumour growth and prolongs progression-free survival in patients with well differentiated NETs of the
midgut.35 General opinion favours treating both functioning and
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5 Algorithm for the management of patients with suspected neuroendocrine tumours (NETs) of the small intestine
Biochemical markers:
• Chromogranin A
• 24 h urinary 5-HIAA
• 5-Hydroxytryptamine

Segmental resection
Follow-up

Imaging:
• Somatostatin receptor scintigraphy
• CT/MRI
• Enteroclysis
• Positron emission tomography*

Smallintestine
NET?

Ultrasound:
• Enteroscopy
• Endoscopic ultrasound
• Capsule enteroscopy
• Echocardiogram

Radiofrequency ablation

No liver metasases

Hepatic embolisation

Hepatic transplant
Surgical resection:
• Primary tumour
• Lymph nodes

Biopsy:
• Endoscopy
• Needle biopsy

Liver metastases

Histopathology:
• Chromogranin A
• Neurone-speciﬁc enolase
• 5-Hydroxytryptamine
• Nuclear antigen Ki-67

Biotherapy:
• Somatostatin analogues
• Interferon

Kinase inhibitor mTOR (RAD-1)

Peptide receptor radionuclide therapy†

Chemotherapy

+
+
+

5-HIAA = 5-hydroxyindole-3-acetic acid. CT = computed tomography. MRI = magnetic resonance imaging. * 11C-labelled 5-hydroxytryptophan positron emission
tomography. † Radioactive isotopes (111Indium, 90Yttrium or 177Lutetium) linked to a somatostatin analogue specifically target tumour cells.
Column 1: Biochemical and topographical studies to identify the neuroendocrine basis of the lesion, establish the primary location, and define metastases. Columns
2–3: Surgical resection of the primary tumour and, if technically feasible, ablation of hepatic metastases to < 10% of hepatic volume. Column 3: Long-acting somatostatin
analogues are given to ameliorate symptoms and/or inhibit tumour-cell proliferation. With evidence of disease progression, novel agents, including kinase inhibitors
(eg, mTOR inhibitors);5 antiangiogenic drugs (eg, bevacizumab), or peptide receptor radionuclide therapy should be considered. Chemotherapy is given for histological
grade 2/3 lesions, or for neuroendocrine carcinomas or NETs with evidence of rapid progression.
◆

non-functioning NETs with SSAs, regardless of whether or not the
tumours produce a distinct clinical syndrome.
Interferons: Interferon ␣ and human leukocyte interferon, alone or
in combination, induce transient biochemical responses. Adverse
effects have limited the usefulness of interferons as a treatment for
NETs, and they are mostly used when other agents have failed.
Other biotherapies: Therapies based on inhibition of growth factors
or their receptors, or downstream signal transduction pathways,
have been used recently. Responses have been modest when singleagents have been used, although a combination of everolimus
(mTOR kinase inhibitor) and Sandostatin LAR has provided
initially encouraging results.5
Chemotherapy: Response rates for single-agent conventional
chemotherapeutic agents are generally low, of the order of 5%–
10%.5 Although combination chemotherapy may give slightly
better response rates (20%–30%), the results remain disappointing
and adverse effects are often substantial. Use of chemotherapy is
thus usually confined to patients with more aggressive tumours,
indicated by high mitotic rates or Ki-67 indices.
Peptide receptor radionuclide therapy
In contrast to the relative ineffectiveness of radiation by external
beam, peptide receptor radionuclide therapy delivers tumoricidal
doses of radiation to NET cells highly selectively, with few adverse
50

effects (nausea and occasional bone marrow and renal toxicity). By
linking a radioactive isotope (111Indium, 90Yttrium or 177Lutetium)
to an SSA, NET cells, with their often high density of somatostatin
receptors, may be specifically targeted. Individual isotopes have
advantages and disadvantages as regards the types of radiation
emitted. This therapy is dependent on a high SSA uptake by
tumour cells, and its success can be predicted to some extent by
somatostatin receptor scintigraphy.36 Tumour regression rates of
up to 50%, with a disease-free response approaching 3 years, have
been reported in some studies.36
Management of hepatic metastases
Unfortunately, most patients have multiple, bilateral liver metastases at the time of diagnosis. Options include lesion ablation (by
radiofrequency, cryoablation or embolisation) as well as surgical
resection — ranging from cytoreductive (excisional) surgery to
liver transplantation. Improved 5-year survival has been reported
after resection of hepatic metastases.37 In addition, the progression
of carcinoid heart disease can be retarded and prognosis
improved.38
Hepatic arterial embolisation is based on the principle that
hepatic metastases of NETs derive most of their blood supply from
the hepatic artery. Embolisation with or without concomitant
intra-arterial chemotherapy is effective in reducing tumour burden
and controlling symptoms.39 The risk of provoking a “carcinoid
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crisis” is real, and pretreatment with an intravenous SSA is
mandatory. Inadvertent embolisation of other organs (stomach,
pancreas, and duodenum), with infarction as well as hepatic
abscesses or local arterial injury, are all well documented adverse
events. Embolisation with radioactive (90Yttrium) microbeads has
been shown to have a significant effect in a limited number of
patients, but serious adverse reactions have also been reported.40
Cryoablation and radiofrequency ablation can reduce the burden of liver metastases (< 4–5 cm) in patients who are unable to
undergo surgery. Serious adverse effects can result from hepatobiliary ductal or vascular injury, particularly if lesions are large. The
sudden tumour necrosis and release of bioactive tumour product
necessitate further caution.
Prognosis and survival
The overall 5-year survival rate for patients with gastrointestinal
NETs is about 58%, with little change over the past 30 years.7,29
However, in the subgroup of patients with well differentiated NETs
with distant spread, the 5-year survival rate has improved from
15% to 52% over this time period. This improvement probably
reflects the development of integrated management strategies, a
multidisciplinary approach, and referral of patients with NETs to
centres of expertise. It also coincides with the introduction of SSA
therapy in the late 1980s. However, the paucity of large, well
designed, comparative clinical trials, as well as the poor understanding of the natural history of these tumours, continues to be a
problem and makes interpretation of such observational data
difficult.
Current status and future perspectives: a summary
Despite the general assumption that gastrointestinal NETs are
extremely rare, benign, slow-growing tumours, it is evident that
they are far more common than previously thought and that, for
some patients, the prognosis is poor. The non-specific nature of
the symptoms and signs means they are often misinterpreted, and
the diagnosis is usually delayed. This reflects a lack of physician
training and public education. As a result, in the most common
NETs, metastases are present in about 65% of cases at diagnosis.5
Although anatomical imaging is useful for accurate diagnosis, the
lack of sensitive and specific plasma or genetic markers that could
be used to screen for, predict or identify, early lesions or micrometastasis is a major impediment to precise diagnosis and optimal
therapy.
Although SSAs can effectively palliate symptoms and delay
disease progression, other approaches are needed to regulate cell
proliferation. Peptide receptor radionuclide therapy is a recent
therapeutic advance, but is used only palliatively, with modest
morphological response rates. Existing and emerging chemotherapeutic and biological agents “borrowed” from the therapeutic
regimens of other tumours have generally given disappointing
results. Greater knowledge of the cellular biology of NETs (and
their genetic characteristics) is likely to provide the key to the
evolution of molecular targeted therapy.
We believe that the overarching requirement for best management of patients with NETs is to ensure that they have ready access
to experienced multidisciplinary clinician groups located within
centres of appropriate subspecialty expertise.
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