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Introduction

Classification and Epidemiology

Classification can be by primary site and the two nat-
ural categories are colon and rectum since these tumours
have a different natural history. It is no longer appropriate
to classify the colonic tumours as hindgut and midgut,
since there is no evidence that caecal tumours are differ-
ent from those arising from the remainder of the colon.

Colon Tumours. Colonic carcinoids are rare, totalling
7.84% of all carcinoid tumours in the Modlin series [1].
Caecal tumours alone made up 3.47% of the late SEER
subset, leaving a small number of true hindgut colonic

J.K.Ramage wrote the paperwhichwasrevised by M.E.Caplinaccord-
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order equally contributed to the preparation of the Guidelines.

tumours. Non-appendiceal colonic carcinoids have a pre-
dominance for a white ethnic background (black:white
ratio 0.62 in the USA). These tumours are generally syn-
aptophysin-positive and may also have scattered sero-
tonin and somatostatin-positive cells. Many more of
these tumours will have metastases at the time of diagno-
sis (approx. 30%), possibly because of the later presenta-
tion due to the absence of early symptoms. Metastases are
frequently found in the liver, lymph nodes, mesentery or
peritoneum and patients have a 5-year survival rate of
about 50%.

Rectal Tumours. Carcinoid tumours of the rectum are
probably increasing in incidence. In the latest subset
(1992-1999) of SEER data, rectal carcinoids comprised
18.54% of all carcinoid tumours, and 27.44% of all gastro-
intestinal carcinoids. In the early SEER data subset (1973
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1991) rectal carcinoids comprised 9.44% of all carcinoids
and 15.33% of all gastrointestinal carcinoids. This appar-
ent increase — from 556 cases out of a total of 5,889 (all
carcinoids) to 925 cases out of 4,989 is probably genuine
but may, in part, be due to increased awareness and in-
creased reporting of small polypoid carcinoid lesions re-
moved at endoscopy [2]. Rectal carcinoids have a three-
fold higher incidence in the black population compared
to the white population (age and gender adjusted) in the
USA [1]. Rectal carcinoids are diagnosed in relatively
young patients, with a mean age at diagnosis of 56.2 years
[1]. Rectal tumours are usually small, polypoid lesions lo-
cated between 4 and 20 cm above the dentate line on the
anterior or lateral rectal wall and are mainly discovered
incidentally on routine sigmoidoscopy. Because rectal
carcinoids usually contain glucagon and glicentin in-
stead of serotonin, they rarely cause the carcinoid syn-
drome [3]. Small rectal carcinoids (those <2 cm) rarely
metastasize and endoscopic or other transanal excision is
curative. Larger tumours carry a higher malignant po-
tential with subsequent metastases to bone, lymph nodes
and liver [4]. Overall distant metastases from rectal car-
cinoids occur in only 2.3%.

The incidence of functioning tumours in the colon
and rectum is extremely low. Soga [5], in his statistical
evaluation of 1,271 rectal carcinoids, showed an infre-
quent (13%) association, but this was higher than other
series. Three patients out of 38 had carcinoid syndrome
in the Shebani series [3], Federspiel et al. [6] showed 45%
serotonin immunostaining but normal plasma levels and
1 of 36 patients in the Alberta series secreted serotonin
[7]. Overall, no particular hormone preponderance has
been described.

The incidence of multicentric carcinoids of the colon
is low, but adenocarcinoma of the colon is a common oc-
currence as part of a family cancer trait in patients with
NET in any part of the gastrointestinal tract, especially
over the age of 40 years [8].

Minimal Consensus Statement on Classification and
Epidemiology

The former terminology of midgut and hindgut origin is in-
appropriate and hence these tumours are classified as colonic or
rectal NETs. There has been a genuine increased incidence of
rectal carcinoids.

Clinical Presentation
Colon Tumours. Colonic carcinoids usually present
late as large tumours, often with extensive metastatic dis-
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ease when the diagnosis is made. The commonest symp-
toms are diarrhoea, abdominal pain, gastrointestinal
blood loss or weight loss [1]. Clinically, anaemia, hepato-
megaly or a palpable abdominal mass may be present.
Bowel obstruction, bleeding and pain are possible presen-
tations, similar to adenocarcinoma. Usually the presump-
tive diagnosis of colonic adenocarcinoma is made until
histology distinguishes the neuroendocrine nature. A tis-
sue diagnosis is often made on colonoscopic biopsy. A
frequent presentation is of liver metastases at routine ul-
trasound of the liver. Overall the most frequent presenta-
tion of all the cases is finding at a routine endoscopy per-
formed for other reasons and the next frequent is rectal
bleeding. Only 16% of caecal tumours are localized at di-
agnosis in the latest SEER subset, although the figures
have improved for the other colonic sites. More than 40%
of caecal tumours have distant metastatic disease at diag-
nosis. It is common for isolated neuroendocrine cell
‘nests’ to be present in random colonic biopsies performed
for other reasons, and these can be collocated with in-
flammation from inflammatory bowel disease [9]. This
may be an incidental finding or may be a response to in-
flammation and these are not usually tumours. In ad-
dition, small polyps containing small neuroendocrine tu-
mourscanbe foundand removed routinely at colonoscopy
[10]. Such small polyps (<1.0 cm) which are completely
removed at endoscopy do not metastasize [11].

Rectal Tumours. They may present as an incidental
finding on sigmoidoscopy or colonoscopy (approx. 40%),
with change in bowel habit, blood per rectum, anorectal
symptoms, (e.g. tenesmus, discomfort or pain) and weight
loss [3]. Very rarely, rectal tumours present with features
of the carcinoid syndrome, as EC tumours with serotonin
production are rare. If it does occur, the symptoms are
similar to carcinoid syndrome of ileal origin. Malignant
metastatic disease may present with right upper quadrant
abdominal pain and hepatomegaly, lethargy, wasting, an-
orexia or generalized symptoms of carcinomatosis. Bow-
el obstruction from rectal tumours is rare, but may occur
with rectosigmoid or sigmoid lesions, or advanced intra-
abdominal disease. The majority of rectal carcinoids are
localized at diagnosis (75-85%). Distant metastases at di-
agnosis are uncommon, with between 1.7 and 8.1% in the
review by Modlin et al. [1]. In the latest subset of SEER
(1992-1999) only 1.7% of the 925 tumours had distant
metastases, 2.2% had regional metastases (lymph nodes),
but 14.4% were classified as unstaged. The shift towards
unstaged or purely localized tumours may reflect the
common use of endoscopic resection for diagnosis and
treatment of early disease.
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Prognosis

Colon carcinoids have the worst overall 5-year prog-
nosis of any gastrointestinal tract carcinoid tumour, be-
tween 40 and 70% depending on the specific site [1, 12]
(small numbers in individual series and definition of co-
lonic sites make good comparisons difficult). These poor
outcomes are best explained by the advanced stage at
which the tumours are diagnosed [7]. Survival for sig-
moid and other distal colonic tumours is considerably
better, and has improved over the last decade, probably
due to earlier diagnosis and treatment with easier access
to high-quality endoscopy.

Rectal carcinoids in the SEER database [1] have an
overall 5-year survival rate of 75.2-88.3%. If localized at
diagnosis, the 5-year survival rate is 84-90.8%. The 5-
year survival decreases to 36.3-48.9% with regional dis-
ease and 20.6-32.3% with distant disease. The vast ma-
jority therefore have a survival expectancy in excess of
80% at 5 years, comparing favourably with the overall
survival for all gastrointestinal carcinoids of 67%. Factors
influencing survival are tumour size and histology.

Minimal Consensus Statement on Clinical
Presentation and Prognosis

Colonic and rectal NETs are often an incidental finding at
endoscopy. Caecal carcinoids have the worst prognosis and have
often metastasized at presentation. Rectal carcinoids <2 cm
have excellent long-term survival.

Hereditary Tumour Syndromes

Multiple endocrine neoplasia syndrome and other he-
reditary syndromes are not normally associated with
colorectal NETs, although a few reports of familial colo-
rectal carcinoid tumours are described [13], with a stan-
dardized incidence ratio for offspring of 4.65.

Minimal Consensus Statement on the Manifestation
of Colorectal NET in Hereditary Tumour Syndrome

Hereditary tumour syndromes are very rare in colorectal
NETs.

Diagnostic Procedures

Imaging (Including Endoscopy)

Endoscopy. The majority of lesions in the rectum will
be diagnosed endoscopically. Many lesions present as
polyps, which are completely removed by snare polypec-

Well-Differentiated Colon and Rectum
Tumour/Carcinoma

tomy, with the diagnosis being made after histological
studies. Full colonoscopic assessment is required to ex-
clude concomitant colonic disease as part of staging, and
the possibility of synchronous carcinoma must be ex-
cluded. All other polyps should be removed or biopsied
and marked for future surgical/endoscopic removal. The
endoscopic features of rectal carcinoid tumours are well
described [2], and these findings should be detailed and
carefully reported. Central mucosal depression or ulcer-
ation suggests high metastatic potential.

Barium Enema or CT Colonography. Barium enema or
CT colonography may demonstrate a colonic tumour and
the eventual multifocality of the lesions. Once the lesion(s)
is detected, endoscopy will be required to make the histo-
logical diagnosis of NET, since there are no specific crite-
ria to differentiate NET from adenocarcinoma on barium
enema/CT colonography. Furthermore, CT colonography
is able to detect infiltration of perirectal fat and the peri-
rectal fascia, as well as peri- and pararectal lymph nodes.

Endoanal/Rectal Ultrasound (EUS) [14]. EUS is very
useful in assessing rectal carcinoid tumours preopera-
tively. EUS can accurately assess tumour size, depth of
invasion and the presence or absence of pararectal lymph
node metastases. In conjunction with other investigative
techniques and endoscopy, this provides important in-
formation with respect to choice of therapy.

Ultrasound of Abdomen. Trans-abdominal ultrasound
has low sensitivity for primary and local disease but is
useful for assessing liver metastases and guiding biopsy
of suspected liver lesions.

Computed Tomography (CT)/Magnetic Resonance Im-
aging (MRI). These are more sensitive imaging modali-
ties than ultrasound. Multi-slice triple phase CT is the
most useful for staging the thorax, abdomen and pelvis
[2, 15], although MRI is probably superior for determin-
ing liver metastases. As with adenocarcinoma, any rectal
tumour that has not been completely removed at endos-
copy requires pelvic scanning (MRI is probably most ac-
curate) to assess local spread with involvement of other
pelvic structures and to determine resectability.

M Tp-Octreotide Scanning. As colonic carcinoids are
relatively uncommon, the sensitivity of '''In-octreotide
scanning is difficult to determine. However, it is useful
for determining metastatic disease. Detection of the pri-
mary tumour in the rectum with background activity
can be difficult [16]. Additionally the higher-grade colo-
rectal NET lesions are often negative for ''In-octreotide
uptake, and other modalities have to be relied on to detect
extrapelvic disease. Positron emission tomography (PET)
may be useful for octreotide negative tumours.
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Positron Emission Tomography Imaging [17]. PET is
currently considered experimental but may be of use with
labels based on DOPA or gallium-68 DOTA octreotate
for well-differentiated tumours and FDG for poorly-dif-
ferentiated tumours [18, 19].

In summary, the minimum imaging requirements for
colonic tumours would be colonoscopy (+ biopsy) and
contrast CT chest/abdomen/pelvis. For rectal tumours,
endoanal ultrasound and consideration of pelvic MRI
would be required. If a small tumour <10 mm were re-
moved endoscopically and with a low Ki-67, no further
staging would be required. If colonoscopy were incom-
plete, CT colonography would be required. Follow-up
would depend on the likely risk of recurrence and metas-
tases (see above). Small rectal tumours removed at endos-
copy with low Ki-67 may not need any follow-up.

Minimal Consensus Statement on Imaging

Colonoscopy is the gold standard for detecting and character-
izing colorectal polyps. CT colonography/MR imaging and
WTn-octreotide scanning is required for staging if residual or
metastatic disease is suspected. EUS is important for assessing
rectal carcinoids.

Laboratory Tests

Biochemistry

Serum chromogranin A may be elevated and, if so,
may reflect tumour burden [20-22]. 24-hour urinary 5-
HIAA is usually negative. Serum acid phosphatase levels
may be raised in prostate-specific acid phosphatase-pos-
itive tumours [23, 24]. For assessment of rectal carcinoid,
measuring pancreatic polypeptide and enteroglucagon
may be useful. 3-HCG levels may be increased [25].

Minimal Consensus Statement on Laboratory Tests
for Diagnosis and Follow-Up

The minimum biochemical markers are serum CgA and acid
phosphatase.

Pathology and Genetics

The histological classification of ‘carcinoid’ tumours
is initially by differentiation and site. Well-differentiated
carcinoid tumours (WHO group 1) are recognized by
uniform cells, rare mitotic cells and no mucin produc-
tion, arranged as submucosal nests and strands with less
likely invasion of lymphatics, blood vessels perineum or
muscularis propria. A similar histology is observed for
well-differentiated endocrine carcinomas or malignant
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carcinoids (WHO group 2) though with a higher mitotic
index, deep wall invasion, lymphoid and angioinvasion.
Poorly-differentiated small cell endocrine carcinomas
(WHO group 3) display a solid structure with abundant
central necrosis, severe atypia with high mitotic counts
and Ki-67 index, deep wall invasion often with evident
invasion of blood vessels, lymphatics and perineum [26].
Mucin production may also be observed. Many produce
enteroglucagon or pancreatic polypeptide-related hor-
mones whereas serotonin production is observed infre-
quently (see clinical presentation above).

General Neuroendocrine Phenotyping. The cells may
stain positively for neuron-specific enolase and PGP9.5,
but the specificity of these markers is not 100%. The
staining is diffusely cytosolic and nuclear, and may co-
localize. Synaptophysin is seen in the small vesicles, and
a sensitive marker for neuroendocrine tumours. Chro-
mogranin is localized to the secretory granules and is
positive in the majority of colorectal carcinoids, with
chromogranin B also found in some tumours [6, 27]. The
minimum requirements for staining these tumours are
therefore chromogranin and synaptophysin.

Specific Neuroendocrine Differentiation. As for any
other sites of the gastrointestinal tract, endocrine tu-
mours are categorized into well- and poorly-differenti-
ated. Two types of well-differentiated endocrine tumours
have been identified in the colon and rectum, L-cell tu-
mours and EC-cell tumours. Rectal tumours are usually
L-cell tumours, producing glicentin-related products and
PP-PYY peptides. The tumours may contain subsets of
other neuroendocrine cells among the L cells. Argentaf-
fin EC tumours with typical serotonin production are
rare in the rectum [6, 27]. Specific markers that may be
performed when investigating rectal neuroendocrine tu-
mours are those that identify the L cells, such as gluca-
gon-29, glucagon-37, glicentin, PYY and PP and their pre-
cursors. These would generally only be performed for re-
search and in specialized centres. Argentaffin staining
and serotonin positivity are unusual, but should be ex-
cluded. Proximal colonic tumours are usually EC-cell tu-
mours. Metastatic disease may rarely be associated with
the carcinoid syndrome in EC-cell tumours. Poorly-dif-
ferentiated small cell carcinomas usually display exten-
sive expression of synaptophysin and cytosol markers of
neuroendocrine differentiation like PGP9.5 and neuron-
specific enolase.

Other Markers. Prostate-specific acid phosphatase is
expressed in 80-100% of rectal carcinoids [6], and this
may be useful clinically. P53 may be useful as a marker of
poorly-differentiated tumours. Immunohistochemistry

Ramage et al.



for somatostatin receptor-2A (SSR2A) may be performed
in specialized laboratories. 3-HCG may be expressed,
and may relate to the malignant potential of the lesions
[28]. Attempts to identify lesions of high malignant po-
tential should include mitotic indexing and percentage of
Ki-67 staining to determine the tumour proliferative in-
dex [29, 30].

A clinicopathological classification is suggested be-
low. The tumours can be split into EC- and L-cell patho-
logically but this has no obvious clinical correlation.

Clinico-Pathological Staging and Classification [31]. (1)
Well-differentiated endocrine tumour — carcinoid: (a) Be-
nign non-functioning tumour of small size (<2 cm), with-
in the mucosa or submucosa, without angioinvasion. (b)
Uncertain behaviour: non-functioning tumour within
the mucosa or submucosa, >2 cm or with angioinvasion.
(2) Well-differentiated endocrine carcinoma — malignant
carcinoid: Low-grade malignant — deeply invasive or with
metastasis. (3) Poorly-differentiated endocrine carcino-
ma - small cell carcinoma: High-grade malignant.

A proposal for a TNM-classification for tumours of
colon and rectum has been recently published [Rindi et
al., in press, 2007].

Minimal Consensus Statement on Histopathology and
Genetics

Histological classification is according to WHO criteria. The
minimum immunocytochemistry includes chromogranin, syn-
aptophysin and Ki-67. In absence of known genetic background
there is no indication to perform genetic counselling, germline
or somatic DNA testing.

Surgical Therapy

Indications and Type of Surgery

Local Disease

Colonic Tumours. Carcinoid tumours of the colon
present and are treated in a similar way to adenocarci-
noma of the colon. Since the majority of tumours are in
fact invasive through the muscularis propria and >2 cm,
a localized colectomy with oncological resection of the
lymph drainage is appropriate. These lesions may well be
obstructive, and treatment is advised in most cases even
if only palliative in nature. Advanced disease may, how-
ever, be considered different to adenocarcinomas, al-
though the evidence is limited. Often patients will re-
quire surgical resection of the primary tumour because
of the obstructive features, and the metastatic disease is

Well-Differentiated Colon and Rectum
Tumour/Carcinoma

treated as per protocol (see below). It is likely that more
tumours may be diagnosed at an earlier stage by endos-
copy. No evidence base is currently available, but it is ad-
vised that any invasive disease be resected surgically as is
practiced with adenocarcinoma.

Rectal Carcinoid. The only guaranteed curative option
is complete resection of a localized lesion. The benefit of
radical surgery for more advanced disease is not clear.
The size of the tumour provides the simplest way of pre-
dicting behaviour, although other features and patient
factors should also be taken into consideration. Muscu-
laris propria invasion on histology is an indicator of ag-
gressive behaviour and, combined with size, provides the
best prediction of behaviour. Other features of the tu-
mour such as atypia and a high mitotic index are impor-
tant. Imaging may suggest locally or systemically ad-
vanced disease prior to resection. Lesions of <1 cm have
a low risk of metastatic disease and should be completely
resected endoscopically or by another local trans-anal
technique [32]. Endoscopic ultrasound is important in
determining tumour invasion. The risk of metastases has
been estimated at less than 3% for rectal carcinoids of
<1 c¢m in diameter. Standard polypectomy is commonly
performed, but in certain situations considered inade-
quate as argued by Matsushita et al. [33], especially if
there is evidence of local invasion. Band-snare resection
[34], aspiration lumpectomy [34, 35] or strip biopsy [34,
36] may be performed endoscopically where appropriate.
Trans-anal resection using a variety of techniques and
equipment offers the ability to resect higher lesions and a
full thickness mucosal-muscular resection [37]. Aggres-
sive surgery, such as anterior resection, carries a higher
risk-to-benefit ratio for small lesions (<1 cm) hence ade-
quate local resection is appropriate. The outcome of a le-
sion between 1 and 2 cm is unclear. The metastatic risk is
considered to be between 10 and 15% [32]. Some studies
demonstrate no benefit with aggressive management
[26]. Other authors have reported successful treatment
with local or radical surgery [2]. It may be possible to rec-
ognize tumours with particular atypia and high mitotic
index before embarking on radical surgery. Assessment
of tumours endoscopically and by endoanal ultrasound
should also guide treatment in this group of patients [38].
In general, tumours up to 2 cm with low mitotic rate and
no invasion of lamina propria can mostly be removed by
local resection. Patients will have to be informed of the
lack of strong evidence for many of these decisions.

Lesions of >2 cm have a significantly higher metastat-
ic risk [2, 26, 39], considered to be between 60 and 80%.
Invasion of the muscularis propria is common in this

Neuroendocrinology 2008;87:31-39 35



group, and indicates a high metastatic potential. In prac-
tice most of these patients will have major surgery using
‘total mesorectal excision’ in the hope of cure but without
guaranteed survival benefit. Local resection is unlikely to
benefit patient survival with metastatic disease, but will
provide local symptomatic relief 2, 40]. Locoregional re-
section may be argued to control local symptoms and
pelvic disease without improving survival [41]. Studies
are limited and the numbers are invariably small. Occa-
sionally small lesions may present with perirectal
lymph nodes on radiology, suggesting a very aggressive
metastatic tumour. Multidisciplinary treatment options
should be offered in conjunction with a specialist team.

Factors Favouring Metastatic Behaviour. Size >2 cm
[41], high-grade, poorly-differentiated histology [42], mus-
cularis propria invasion [32], lymphatic and vascular inva-
sion [41, 43], angiogenesis [43], neural invasion, increased
tumour proliferative index — mitotic index, Ki-67 [44], en-
doscopic features [33], endoanal ultrasound features [14].

Effect of Surgery on Outcome. Any metastatic disease
at diagnosis will indicate a worse prognosis. Survival is
probably not altered by offering aggressive therapy to the
primary lesion in these cases, but quality-of-life issues
may dictate individual decisions. Surgery may improve
symptom control of local complications associated with
an advanced rectal tumour mass [40]. In patients with
factors favouring metastatic disease, but no evidence of
metastatic disease at diagnosis, the survival advantage of
surgery is unknown. However, individual cases with high
metastatic risk, but where subsequently metastatic dis-
ease was not evident, have been cured by aggressive sur-
gery [40]. This is a difficult judgement which calls for
further studies on predictors of metastatic risk.

Adjuvant Therapy

There is no evidence for adjuvant medical therapy af-
ter surgery in any of these tumours, although an argu-
ment could be made for using chemotherapy in poorly-
differentiated tumours with incomplete resection.

Palliative Surgery: Advanced Metastatic Disease

Surgical: Intra-Abdominal Debulking, Excluding Liver
Metastases. Removal of non-functioning or functioning
primary according to oncological criteria may be indi-
cated to prevent intestinal obstruction or ischaemic com-
plications due to tumour mass. Desmoplastic reaction is
not as evident in distal colorectal NET when compared
with small intestinal and proximal colonic NET. For sur-
gery of liver metastases, this is usually performed as a
separate procedure to the bowel operation.

36 Neuroendocrinology 2008;87:31-39

Minimal Consensus Statement on Curative and
Palliative Surgery

Local resection using standard oncological criteria is appro-
priate for small tumours. For rectal NETs >2 cm, anterior resec-
tion is appropriate. Staging for rectal NETs should include EUS.
For patients with metastatic NETs, resection of the primary tu-
mour is appropriate for patients with impending obstruction
but there is no clear survival benefit. There is no evidence base
for adjuvant therapy.

For surgery and other therapies for liver metastases, there are
not enough data relating specifically to colorectal NET, hence
the guidelines for small intestinal NET where there is more evi-
dence base are followed.

Medical Therapy

Biotherapy

Somatostatin Analogues. Carcinoid syndrome is un-
common in patients with colorectal NETs. As per meta-
static small bowel NETs, somatostatin analogues improve
symptoms effectively in patients with the carcinoid syn-
drome. There is currently no evidence to suggest the use
of somatostatin analogue anti-tumour agents for non-
functioning colorectal NETs unless in the context of a
clinical trial.

Interferon. Interferon may be tried within a prospec-
tive trial protocol for anti-tumour effect in patients with
metastatic colorectal carcinoid, but there is no evidence
base for use without a trial. Anecdotal evidence suggests
there may be benefit of interferon in patients with tu-
mours of low proliferative index.

Minimal Consensus Statement on Biotherapy

It is unusual for colorectal NETs to be associated with carci-
noid syndrome. Use of somatostatin analogue and interferon
as anti-tumour agents should be in the context of a clinical
trial.

Systemic Chemotherapy

Systemic chemotherapy is rarely indicated in slow-
growing carcinoids [45]. When used for progressive dis-
ease, streptozotocin in combination with 5-fluorouracil
+/- doxorubicin is most often used, but the response rate
is <25%. The efficacy of systemic chemotherapy is best in
fast-growing or poorly-differentiated tumours. In these
tumours, cisplatin + etoposide have proven to be effec-
tive. Newer anti-angiogenesis or mTOR inhibitors may
be considered within clinical trials.

Ramage et al.



Minimal Consensus Statement on Chemotherapy

Chemotherapy is appropriate for poorly-differentiated or
high-grade NETs but has little role in moderately- or well-dif-
ferentiated colorectal NETSs.

Peptide Receptor Radionuclide Therapy

Peptide receptor radionuclide therapy (PRRT) can be
considered in patients with inoperable metastatic disease
and a positive '"In-octreotide scan. Therapy using *°Y
[46] or 7"Lu-labeled to octreotide or octreotate [47] may
be considered. Results specifically in colorectal NET are
few, but results in NETs of other sites of origin with sim-
ilar histology are encouraging.

B-meta-iodobenzyl guanidine (MIBG) targeted ra-
diotherapy has been used extensively in metastatic NET
if the diagnostic '»I-MIBG scan is positive [48].

Minimal Consensus Statement on PRRT

PRRT may be considered in patients with metastatic disease
and positive nuclear medicine imaging.

Follow-Up

Follow-Up Strategies. After surgery or endoscopic re-
moval: <1 cm and no LN involvement: no follow-up; 1-2
cm: follow-up if adverse features (angioinvasion, invasion
into muscularis, atypical histology); >2 cm: always fol-
low-up: for low-risk patients (see above): one scan/serum
marker within the first year. In all other cases: every 4-6
months in the first year, and thereafter at least annually.

Methods of Follow-Up. Rectal: EUS, colonoscopy, MRI.
Colon: CT, colonoscopy. CgA or acid phosphatase if pos-
itive pre-surgery. Follow-up is normally up to 10 years,
although occasionally metastatic disease can occur after
this.

Minimal Consensus Statement on Follow-up

All lesions >2 cm will require follow-up even after ‘curative’
resection.

Well-Differentiated Colon and Rectum
Tumour/Carcinoma

List of Participants

List of Participants of the ‘Consensus Conference on the

ENETS Guidelines for the Diagnosis and Treatment of

Neuroendocrine Gastrointestinal Tumors, Part 2:

Midgut and Hindgut Tumors’ Held in Frascati (Rome, Italy),

November 1-4, 2006

Hakan Ahlman, Institute for Surgical Sciences, Department
of Surgery, Sahlgrenska sjukhuset, SE-41345 Gothenburg (Swe-
den); Rudolf Arnold, Wittelsbacherstr. 6, DE-80469 Munich
(Germany); Christoph Auernhammer, Medizinische Klinik II,
Grosshadern Klinikum der Ludwig-Maximilians-Universitit
Miinchen, Marchioninistr. 15, DE-81377 Munich (Germany);
Emanuel Christ, Endokrinologie fiir Erwachsene, Inselspital,
Freiburgstrasse, CH-3010 Bern (Switzerland); Anne Couvelard,
Hopital Beaujon, Service de Gastroentérologie, Boulevard Gé-
néral Leclerc 100, FR-92110 Clichy (France); Wouter de Herder,
Department of Internal Medicine, Section of Endocrinology,
Erasmus MC, Dr. Molewaterplein 40, NL-3015 GD Rotterdam
(The Netherlands); Gianfranco Delle Fave, Ospedale S. Andrea,
Via di Grottarossa 1035, IT-00189 Rome (Italy); Barbro Eriksson,
Medical Department, Endocrine Unit, University Hospital, SE-
75185 Uppsala (Sweden); Massimo Falconi, University of Verona,
Medicine and Surgery, General Surgery Section, MED/18 - Gen-
eral Surgery, Via dell’Artigliere 8, IT-37129 Verona (Italy); David
Gross, Department of Endocrinology & Metabolism, Hadassah
University Hospital, IL-91120 Jerusalem (Israel); Robert Jensen,
National Institutes of Health, Cell Biology Section, Building 10,
Room 9C-193, Bethesda, Md. (USA); Reza Kianmanesh, UFR Bi-
chat-Beaujon-Louis Mourier, Service de Chirurgie Digestive,
Hopital Louis Mourier, 178, rue des Renouillers, FR-92700 Co-
lombes (France); Giinter Kloppel, Institut fiir Allgemeine Pathol-
ogie und Pathologische Anatomie, Universitit Kiel, Michaelisstr.
11, DE-24105 Kiel (Germany); Wolfram Knapp, MHH, Klinik fiir
Nuklearmedizin, Carl-Neuberg-Str. 1, DE-30625 Hannover (Ger-
many); Ulrich-Peter Knigge, Department of Surgery, C2122,
Rigshospitalet Blegdamsvej, DK-2100 Copenhagen (Denmark);
Meike Korner Institute of Pathology, University of Bern, Murten-
str. 31, Bern (Switzerland); Beata Kos-Kudla, Slaska Akademia
Medyczna, Klinika Endokrynologii, ul. 3 Maja 13/15, PL-41800
Zabrze (Poland); Eric Krenning, Erasmus MC, Dr. Molewater-
plein 40, NL-3015 GD Rotterdam (The Netherlands); Matthew
Kulke, Dana-Farber Cancer Institute, 44 Binney Street, Dana
1220, Boston, MA 02115 (USA); Dik Kwekkeboom, Department
of Nuclear Medicine, Erasmus University Medical Center, Dr.
Molewaterplein 40, NL-3015 GD Rotterdam (The Netherlands);
José Manuel Lopes, IPATIMUP, Rua Dr. Roberto Frias SLN,
PT-4200 Porto (Portugal); Anne Marie McNicol, Division of
Cancer Sciences and Molecular Pathology, Pathology Depart-
ment, Royal Infirmary, Castle Street, Glasgow G4 OSF (UK);
Bruno Niederle, Universitit Wien, Abteilung Chirurgie, Allge-
meines Krankenhaus Wien, Wahringer Giirtel 18-20, Ebene 3L,
AU-1090 Vienna (Austria); George Nikou, 68, Plataion St,
GR-15235 Vrilissia/Athens (Greece); Ola Nilsson, Department
of Pathology, Sahlgrenska sjukhuset, SE-41345 Gothenburg
(Sweden); Kjell Oberg, Department of Internal Medicine, En-
docrine Unit, University Hospital, SE-75185 Uppsala (Sweden);
Juan O’Connor, Instituto Alexander Fleming, Cramer 1180,
C1426ANZ, Buenos Aires (Argentina); Dermot O’Toole, Service
de Gastroentérologie, Centre Hospitalier Universitaire d’Angers,

Neuroendocrinology 2008;87:31-39 37



FR-49000 Angers (France); Ulrich-Frank Pape, Charité Univer-
sitdtsmedizin, Department of Internal Medicine, Division of
Hepatology and Gastroenterology, Campus Virchow Klinikum,
Augustenburger Platz 1, DE-13353 Berlin (Germany); Marianne
Pavel, Charité Universititsmedizin, Department of Internal Med-
icine, Division of Hepatology and Gastroenterology, Campus Vir-
chow Klinikum, Augustenburger Platz 1, DE-13353 Berlin (Ger-
many); Aurel Perren, Universitétsspital Ziirich, Departement Pa-
thologie, Histologielabor PATH F 1, Schmelzbergstr. 12, CH-8091
Zirich (Switzerland); Ursula Plockinger, Charité Universitéts-
medizin, Campus Virchow-Klinikum, Department of Hepatolo-
gy and Gastroenterology, Augustenburger Platz 1, DE-13353 Ber-
lin (Germany); Jens Ricke, Otto-von-Guericke-Universitit Mag-
deburg, Klinik fiir Radiologie und Nuklearmedizin, Leipziger Str.
44, DE-29120 Magdeburg (Germany); Guido Rindi, Dipartimen-
to di Patologia e Medicina di Laboratorio, Sezione di Anatomia
Patologica, Universita degli Studi, via A. Gramsci, 14, IT-43100
Parma (Italy); Philippe Ruszniewski, Service de Gastroentérolo-
gie, Hopital Beaujon, 100, Boulevard Général Leclerc, FR-92110

Clichy (France); Ramon Salazar, Institut Catala d’Oncologia, Av.
Gran Via s/n, ES-08907 Barcelona (Spain); Aldo Scarpa, Depart-
ment of Pathology, University of Verona, Strada Le Grazie, 8, I'T-
37134 Verona (Italy); Thomas Steinmiiller, DRK Kliniken West-
end, Spandauer Damm 130, DE-14050 Berlin (Germany); An-
ders Sundin, Uppsala University Hospital, Department of
Radiology, SE-75185 Uppsala (Sweden); Babs Taal, Netherlands
Cancer Centre, Plesmanlaan 121, NL-1066 CX Amsterdam (The
Netherlands); Marie-Pierre Vullierme, Service de Gastroentérol-
ogie, Hopital Beaujon, 100, Boulevard Général Leclerc, FR-92110
Clichy (France); Bertram Wiedenmann, Charité Universitits-
medizin, Department of Internal Medicine, Division of Hepatol-
ogy and Gastroenterology, Campus Virchow Klinikum, Au-
gustenburger Platz 1, DE-13353 Berlin (Germany); Stefan Wildi,
University Hospital of Ziirich, Department of Visceral and Trans-
plantation Surgery, CH-8091 Ziirich (Switzerland); James C. Yao,
The University of Texas M.D. Anderson Cancer Center, 1515 Hol-
combe Boulevard, Houston, TX 77030 (USA).

References

1 Modlin IM, Lye KD, Kidd M: A five-decade =~ 10 Pulitzer M, Xu R, Suriawinata AA, Waye JD, 19 Gabriel M, Decristoforo C, Kendler D, Do-
analysis of 13,715 carcinoid tumors. Cancer Harpaz N: Microcarcinoids in large intesti- brozemsky G, Heute D, Uprimny C, Kovacs
2003;97:934-959. nal adenomas. Am ] Surg Pathol 2006;30: P, Von Guggenberg E, Bale R, Virgolini IJ:

2 Jetmore AB, Ray JE, Gathright JB Jr, McMul- 1531-1536. %8Ga-DOTA-Tyr*-octreotide PET in neuro-
len KM, Hicks TC, Timmcke AE: Rectal car- 11 Matsui K, Iwase T, Kitagawa M: Small, pol- endocrine tumors: comparison with soma-
cinoids: the most frequent carcinoid tumor. ypoid-appearing carcinoid tumors of the tostatin receptor scintigraphy and CT. ] Nucl
Dis Colon Rectum 1992;35:717-725. rectum: clinicopathologic study of 16 cases Med 2007;48:508-518.

3 Shebani KO, Souba WW, Finkelstein DM, and effectiveness of endoscopic treatment. 20 Kolby L, Bernhardt P, Sward C, Johanson V,
Stark PC, Elgadi KM, Tanabe KK, Ott MJ: Am ] Gastroenterol 1993;88:1949-1953. Ahlman H, Forssell-Aronsson E, Stridsberg
Prognosis and survival in patients with gas- 12 Maggard MA, O’Connell JB, Ko CY: Updat- M, Wangberg B, Nilsson O: Chromogranin
trointestinal tract carcinoid tumors. Ann ed population-based review of carcinoid tu- A as a determinant of midgut carcinoid tu-
Surg 1999;229:815-821. mors. Ann Surg 2004;240:117-122. mour volume. Regul Pept 2004;120:269-

4 Tomoda H, Furusawa M, HayashiI: The pol- 13 Hemminki K, Li X: Familial carcinoid tu- 273.
icy of surgery for small carcinoid tumors of mors and subsequent cancers: a nation-wide 21 Ardill JE, Erikkson B: The importance of the
the rectum. Jpn J Surg 1989;19:544-548. epidemiologic study from Sweden. Int ] Can- measurement of circulating markers in pa-

5 Soga J: Diagnosis and treatment of carci- cer 2001;94:444-448. tients with neuroendocrine tumours of the
noids of the large intestine (in Japanese). Gan 14 Matsumoto T, Iida M, Suekane H, Tominaga pancreas and gut. Endocr Relat Cancer 2003;
To Kagaku Ryoho 1986;13:2318-2324. M, Yao T, Fujishima M: Endoscopic ultraso- 10:459-462.

6 Federspiel BH, Burke AP, Sobin LH, Shekit- nography in rectal carcinoid tumors: contri- 22 Pirker RA, Pont ], Pohnl R, Schutz W, Gries-
ka KM: Rectal and colonic carcinoids. A bution to selection of therapy. Gastrointest macher A, Muller MM: Usefulness of chro-
clinicopathologic study of 84 cases. Cancer Endosc 1991;37:539-542. mogranin A as a marker for detection of re-
1990;65:135-140. 15 Pelage JP, Soyer P, Boudiaf M, Brocheriou- lapses of carcinoid tumours. Clin Chem Lab

7 Spread C, Berkel H, Jewell L, Jenkins H, Ya- Spelle I, Dufresne AC, Coumbaras J, Rymer Med 1998;36:837-840.
kimets W: Colon carcinoid tumors. A popu- R: Carcinoid tumors of theabdomen: CT fea- 23 Davidson ED, McDougal WS: Elevated se-
lation-based study. Dis Colon Rectum 1994; tures. Abdom Imaging 1999;24:240-245. rum acid phosphatase levels with rectal car-
37:482-491. 16 Kwekkeboom D, Krenning EP, de Jong M: cinoid tumor. Gastroenterology 1976;70:

8 Tichansky DS, Cagir B, Borrazzo E, Topham Peptide receptor imaging and therapy. ] Nucl 114-116.

A, Palazzo ], Weaver EJ, Lange A, Fry RD: Med 2000;41:1704-1713. 24 Kimura N, Sasano N: Prostate-specific acid
Risk of second cancers in patients with 17 Hoegerle S, Altehoefer C, Ghanem N, Koeh- phosphatase in carcinoid tumors. Virchows
colorectal carcinoids. Dis Colon Rectum ler G, Waller CF, Scheruebl H, Moser E, Arch A Pathol Anat Histopathol 1986;410:
2002;45:91-97. Nitzsche E: Whole-body ®F-DOPA PET for 247-251.

9 Greenstein AJ, Balasubramanian S, Harpaz detection of gastrointestinal carcinoid tu- 25 Norheim I, Oberg K, Theodorsson-Norheim
N, Rizwan M, Sachar DB: Carcinoid tumor mors. Radiology 2001;220:373-380. E,Lindgren PG, Lundqvist G, Magnusson A,
and inflammatory bowel disease: a study of =~ 18 Eriksson B, Orlefors H, Oberg K, Sundin A, Wide L, Wilander E: Malignant carcinoid
eleven cases and review of the literature. Am Bergstrom M, Langstrom B: Developments tumors. An analysis of 103 patients with re-
] Gastroenterol 1997;92:682-685. in PET for the detection of endocrine tu- gard to tumor localization, hormone pro-

mours. Best Pract Res Clin Endocrinol duction, and survival. Ann Surg 1987;206:
Metab 2005;19:311-324. 115-125.
38 Neuroendocrinology 2008;87:31-39 Ramage et al.



26

27

28

29

30

31

32

33

Koura AN, Giacco GG, Curley SA, Skibber
JM, Feig BW, Ellis LM: Carcinoid tumors of
the rectum: effect of size, histopathology,
and surgical treatment on metastasis-free
survival. Cancer 1997;79:1294-1298.
Kimura N, Pilichowska M, Okamoto H,
Kimura I, Aunis D: Immunohistochemical
expression of chromogranins A and B, pro-
hormone convertases 2 and 3, and amidating
enzyme in carcinoid tumors and pancreatic
endocrine tumors. Mod Pathol 2000;13:140-
146.

Norheim I, Oberg K, Theodorsson-Norheim
E,Lindgren PG, Lundqvist G, Magnusson A,
Wide L, Wilander E: Malignant carcinoid
tumors. An analysis of 103 patients with re-
gard to tumor localization, hormone pro-
duction, and survival. Ann Surg 1987;206:
115-125.

Hotta K, Shimoda T, Nakanishi Y, Saito D:
Usefulness of Ki-67 for predicting the meta-
static potential of rectal carcinoids. Pathol
Int 2006;56:591-596.

Shimizu T, Tanaka S, Haruma K, Kitadai Y,
Yoshihara M, Sumii K, Kajiyama G, Shima-
moto F: Growth characteristics of rectal car-
cinoid tumors. Oncology 2000;59:229-237.
Capella C, Heitz PU, Hofler H, Solcia E,
Kloppel G: Revised classification of neuro-
endocrine tumours of the lung, pancreas and
gut. Virchows Arch 1995;425:547-560.
Mani S, Modlin IM, Ballantyne G, Ahlman
H, West B: Carcinoids of the rectum. ] Am
Coll Surg 1994;179:231-248.

Matsushita M, Takakuwa H, Nishio A: Man-
agement of rectal carcinoid tumors. Gastro-
intest Endosc 2003;58:641-642.

Well-Differentiated Colon and Rectum
Tumour/Carcinoma

34

35

36

37

38

39

40

Berkelhammer C, Jasper I, Kirvaitis E,
Schreiber S, Hamilton J, Walloch J: ‘Band-
snare’ resection of small rectal carcinoid tu-
mors. Gastrointest Endosc 1999;50:582-
585.

Imada-Shirakata Y, Sakai M, Kajiyama T,
Kin G, Inoue K, Torii A, Kishimoto H, Ueda
S, Okuma M: Endoscopic resection of rectal
carcinoid tumors using aspiration lumpec-
tomy. Endoscopy 1997;29:34-38.

Fujimura Y, Mizuno M, Takeda M, Sato I,
Hoshika K, Uchida J, Kihara T, Mure T, Sano
K, Moriya T: A carcinoid tumor of the rec-
tum removed by strip biopsy. Endoscopy
1993;25:428-430.

Maeda K, Maruta M, Utsumi T, Sato H, Ma-
sumori K, Matsumoto M: Minimally inva-
sive surgery for carcinoid tumors in the rec-
tum. Biomed Pharmacother 2002;56(suppl
1):2225-226s.

Matsumoto T, Iida M, Suekane H, Tominaga
M, Yao T, Fujishima M: Endoscopic ultraso-
nography in rectal carcinoid tumors: contri-
bution to selection of therapy. Gastrointest
Endosc 1991;37:539-542.

Sauven P, Ridge JA, Quan SH, Sigurdson ER:
Anorectal carcinoid tumors. Is aggressive
surgery warranted? Ann Surg 1990;211:67-
71.

Schindl M, Niederle B, Hafner M, Teleky B,
Langle F, Kaserer K, Schofl R: Stage-depen-
dent therapy of rectal carcinoid tumors.
World J Surg 1998;22:628-633.

41

42

43

44

45

46

47

48

Teleky B, Herbst F, Langle F, Neuhold N,
Niederle B: The prognosis of rectal carcinoid
tumours. Int ] Colorectal Dis 1992;7:11-14.
Schindl M, Kaczirek K, Passler C, Kaserer K,
Prager G, Scheuba C, Raderer M, Niederle B:
Treatment of small intestinal neuroendo-
crine tumors: is an extended multimodal ap-
proach justified? World J Surg 2002;26:976-
984.

Onogawa S, Tanaka S, Oka S, Morihara M,
Kitadai Y, Sumii M, Yoshihara M, Shima-
moto F, Haruma K, Chayama K: Clinical sig-
nificance of angiogenesis in rectal carcinoid
tumors. Oncol Rep 2002;9:489-494.
Chaudhry A, Oberg K, Wilander E: A study
of biological behavior based on the expres-
sion of a proliferating antigen in neuroendo-
crine tumors of the digestive system. Tu-
mour Biol 1992;13:27-35.

Rosenberg JM, Welch JP: Carcinoid tumors
of the colon. A study of 72 patients. Am ]
Surg 1985;149:775-779.

Teunissen JJM, Kwekkeboom DJ, de Jong M,
Esser J-P, Valkema R, Krenning EP: Peptide
receptor radionuclide therapy. Best Pract Res
Clin Gastroenterol 2005;19:595-616
Waldherr C, Pless M, Maecke HR, Schu-
macher T, Crazzolara A, Nitzsche EU, Hal-
demann A, Mueller-Brand J: Tumor response
and clinical benefit in neuroendocrine tu-
mors after 7.4 GBq *°Y-DOTATOC. ] Nucl
Med 2002;43:610-616.

Taal BG, Hoefnagel CA, Valdes Olmos RA,
Boot H, Beijnen JH: Palliative effect of me-
taiodobenzylguanidine in metastatic carci-
noid tumors. J Clin Oncol 1996;14:1829—
1838.

Neuroendocrinology 2008;87:31-39

39



