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Definition

Epidemiology and Clinicopathological Features

Endocrine tumours of the appendix are defined [1] as
either: (1) well-differentiated endocrine tumour with benign or uncertain behaviour; (2) well-differentiated endocrine carcinoma, or (3) goblet cell carcinoma, synonymous to adenocarcinoid or mucinous adenocarcinoid.
The first part of these guidelines deals with well-differentiated appendiceal endocrine tumours/carcinomas,
the second part with goblet cell carcinomas.
U. Plöckinger wrote Part 1 and R. Salazar Part 2; the entire paper
was revised by U. Plöckinger according to comments and suggestions from A. Couvelard, M. Falconi and A. Sundin; they and the other
authors listed in alphabetical order equally contributed to the preparation of the Guidelines.

© 2007 S. Karger AG, Basel
0028–3835/08/0871–0020$24.50/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

Accessible online at:
www.karger.com/nen

Epidemiology
The clinical incidence of appendiceal endocrine tumours is 2–3/million/year with a 2:1 preference for female sex, but no preference for race [2–8]. The overall
peak incidence occurs at 15–19 years in female patients
and at 20–24 years in male patients. In contrast to these
data, the SEER database, compiling only malignant tumours, gives an incidence for malignant appendiceal tumours of 0.63/million/year for the years 1973–2001 [9], a
peak incidence at 38–49 years and a preferential occurrence in the white population compared to the AfricanAmerican, Hispanic or Asian population [6, 9].
1
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Appendiceal endocrine tumours are the second most
frequently occurring gastrointestinal endocrine tumours
with a relative frequency of 30–25%. If only malignant
tumours are considered, moreover, they are third in frequency (17%), after tumours of the small intestine (45%)
and the rectum (20%) [6].
Endocrine appendiceal tumours make up to 35–85%
of all appendiceal neoplasms [10–12]. They are serendipitously diagnosed in 3–9 of 1,000 appendectomies [13–
16]. Thus, at an estimated 100 appendectomies per year
in a community hospital, even smaller institutions will
see at least one appendiceal endocrine tumour per year
[16].
Minimal Consensus Statement on Epidemiology
Appendiceal endocrine tumours occur with an incidence of
2–3/million/year. They are diagnosed more often in female,
while there is no overall difference for race. In contrast, malignant tumours occur more often in Caucasians compared to
other races.

Symptoms
The patient may present with pain in the right lower
abdomen or right testis. However, as most of these tumours are diagnosed incidentally, they are not closely related to a specific clinical presentation. The diagnosis is
associated with, but not related to, acute appendicitis, as
most appendiceal endocrine tumours are located at the
tip of the appendix (62–78%) and thus tumour-induced
luminal obstruction does not play a role in the pathogenesis of appendicitis [15–17]. Benign pelvic surgery or even
cholecystectomy may as well lead to the diagnosis of appendiceal endocrine tumours [13]. It has been suggested
that the incidence of appendiceal endocrine tumours is
higher in females because they more often undergo surgery. However, even if this is taken into account, there is
still a female preponderance [4, 18, 19]. The association
with a carcinoid syndrome is extremely rare and is estimated to occur in less than 1%. As with most endocrine
tumours, the autoptic prevalence is high with 9–170/
100,000 [13, 16].
Minimal Consensus Statement on Symptoms
Appendiceal endocrine tumours are diagnosed incidentally
during appendectomy and association with a carcinoid syndrome is rare and does only occur in tumours with widespread
disease.

Tumour/Carcinoma of the Appendix and
Goblet Cell Carcinoma

Clinicopathological Assessment
The WHO classification [1] gives the well-known
scheme for endocrine tumours: 1.1. Well-differentiated
endocrine tumour with benign behaviour, non-functioning, confined to the appendiceal wall, with a maximal
diameter ^2 cm and without angioinvasion; 1.2. Welldifferentiated endocrine tumour with uncertain behaviour, non-functioning, confined to the subserosa, maximal diameter 12 cm or with angioinvasion; 2. Well-differentiated endocrine carcinoma (malignant carcinoid)
of low-grade malignancy, invading the mesoappendix or
beyond, and/or with metastases.
Classes 1.2 and 2 suggest an increased risk of malignancy or a reduced life expectancy, respectively. Thus,
proper classification is important and influences therapeutic decisions. Therefore, evidence relating tumour
characteristics, like size of the tumour, location, invasive
behaviour and proliferation to prognostic data, will be
discussed to allow for informed decisions.
Size. Data from the SEER database (1973–2001) give
the distribution of malignant appendiceal endocrine tumours among all malignant appendiceal tumours according to size. 15% of tumours !1 cm, 19% between 1
and 2 cm, and 7% 12 cm are endocrine tumours [9]. As
the SEER data refer only to malignant tumours, they underestimate the percentage of well-differentiated endocrine appendiceal tumours !1 cm.
Including all appendiceal tumours the distribution is
60–80% for those !1 cm, 4–37% for those 1–2 cm and
2–17% for those 12 cm [11, 15–17]. Metastatic disease at
the time of diagnosis is clearly related to the size of the
tumour and has not been observed in tumours !1 cm,
and is very rarely observed in tumours with a maximum
diameter 11 cm but !2 cm. Patients with a tumour diameter of !1–2 cm have a very low risk (!1%) for progressive
disease. Most incidences of progressive disease with a size
below !2 cm have been published as case reports. Looking at the data from tumours with regional lymph node
metastases, only 10% of these tumours were between 1
and 2 cm and all other metastatic tumours had larger diameters [20]. In their review of the literature, Thirlby et
al. [20] found no death after appendectomy, no tumour
recurrence nor any distant metastases in tumours with a
maximal diameter ^2 cm, while a size 12 cm has been
reported to negatively influence the 5-year survival rate
in the series drawn from the SEER database [9]. Moertel
et al. [15] reported metastatic disease in 7/21 (31%) of patients with tumours 12 cm.
Accordingly, prognosis is related to the size of the tumour and most patients with appendiceal endocrine tuNeuroendocrinology 2008;87:20–30
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Table 1. Prognosis of appendiceal endocrine tumours according to size

Author

Median
All
follow-up patients

Metastases

Patients

<2 cm

<2 cm +
mesoappendiceal
invasion

>2 cm +
mesoappendiceal
invasion

Stinner and
Rothmund [16]

n.i.

neg
pos

476
17

361
0 (0%)

75
5 (6.7%)

40
12 (30%)

Moertel
et al. [15]

493

26 years

150

neg
pos

143
7

<1 cm

>1 and
< 2 cm

>2 and
<3 cm

≥3 cm

104
0 (0%)

23
0 (0%)

11
3 (21%)

5
4 (44%)

mours have a favourable prognosis (table 1), as the number of tumours diagnosed with a size 12 cm is rather
low.
Location. Most appendiceal endocrine tumours are located at the tip of the appendix (60–75%), with 5–21% and
7–10% localized at mid-appendix or the base of the appendix [11, 15–17]. Patients with an appendiceal endocrine tumour located at the tip of the appendix are probably cured by appendectomy. There are no data to estimate the influence of tumour location at mid-third of the
appendix on survival. Location at the base of the appendix may confer a somewhat higher risk of recurrence after
appendectomy. Again, no reliable data are available on
this subgroup of already rare tumours. However, location
at the base of the appendix may change the therapeutic
decision, if there is an additional involvement of the surgical margins or the caecum [21].
Multicentricity of the tumour is rare and has not been
observed in the largest series so far [15]. However, associated carcinoids of the small bowel or rectum have been
observed. In these cases, the clinical picture was dominated by the non-appendiceal lesions and the appendiceal
tumours were incidental findings [15].
Invasion. Mesoappendiceal involvement of appendiceal endocrine tumours can be demonstrated in 30–40%
of children and 10–20% of adults [11, 17, 22]. Invasion of
the serosa is not correlated with lymph node metastases
and has no impact on survival, while invasion of the mesoappendix may progress to lymphatic metastases in
!1% of patients [23, 24]. Interestingly, there was no discernable difference between metastatic and non-metastatic disease in cellular morphology or architecture [15].
However, mesoappendiceal invasion and vascular invasion was observed more often in those with metastases
than in patients without metastasis (table 1). On the oth22
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er hand, mesoappendiceal invasion occurs frequently
and has been observed in 33–57% of appendiceal endocrine tumours [23, 24]. Rossi et al. [25] investigated 15
appendiceal endocrine tumours !2 cm and found mesoappendiceal invasion in all tumours. None of their patients treated with simple appendectomy developed metastatic disease during a mean follow-up of 52.6 months.
The very thorough analysis by Moertel et al. [15] traced
86 patients for 110 years, with individual follow-up extending to 36 years. In their group, 7% of the patients had
lesions at the base of the appendix and 64% had involvement of the mesoappendix or the peritoneum. In no instance did a patient have recurrent or metastatic disease
following simple appendectomy. In contrast, MacGillivray et al. [26] reviewed 414 cases of appendiceal endocrine tumours reported in the literature. According to
their analysis, both tumours 12 cm and mesoappendiceal invasion were related to metastatic disease. However, metastases were reported in only 17 (4.1%) of the
414 cases, reports were individual case reports, thus statistical analysis was problematic and the overall generalized significance of this finding questionable. Therefore,
for now, the impact of mesoappendiceal on survival is
still controversial. The proposed TNM classification for
appendiceal endocrine tumours [47] separate minimal
(^3 mm) from large (13 mm) mesoappendiceal invasion, the former being an equivalent to subserosal invasion [Rindi et al., in press, 2007]. This TNM classification allows for minimal mesoappendiceal invasion of tumours ^2 cm (T2), while a diameter 12 cm and/or
mesoappendiceal invasion 13 mm classifies the tumour
as T3.
Malignant behaviour is related to tumour invasion of
the vasculature at diagnosis. Vascular invasion has a 30%
risk of lymph node metastases, but negatively influences
Plöckinger et al.

survival [16]. However, microscopic vascular invasion
has to be demonstrated by immunohistochemical analysis, as the high frequency of angioinvasion reported might
actually be related to tissue artefacts rather than true neoplastic vascular involvement [25].
Proliferation. There are no data including the proliferation marker Ki-67 or the number of mitosis as prognostic indicators in well-differentiated appendiceal endocrine carcinomas.
Minimal Consensus Statement on Clinicopathological
Features
Size, i.e. a maximal diameter 62 cm, is the single most important parameter for prognosis. Metastatic disease in patients
with tumours ^2 cm is rare. Most tumours (70%) are located at
the tip of the appendix. There are no data indicating that location at the mid-third or the base of the appendix confers a less
favourable prognosis. Subserosal invasion and microscopic lymphatic invasion have no influence on the overall prognosis,
while data are not so unequivocal for mesoappendiceal invasion.
The influence of proliferation markers is still unclear.

Synchronous or Metachronous Neoplasia
Patients with appendiceal endocrine tumours have a
significant risk for synchronous or metachronous neoplasia. This has been reported to be as high as 29% [15]
and includes not only gastrointestinal malignancies but
breast, cervix, endometrial cancer and other neoplasia.
Thus, lifelong screening for additional malignant tumours should be performed in these patients.
Prognosis
Most patients with appendiceal endocrine tumours
have a favourable prognosis. Appendiceal endocrine tumours ! 2 cm confined to the appendix wall are cured
by appendectomy. Mesoappendiceal invasion in tumours ! 2 cm has no negative effect on survival [25].
Deep mesoappendiceal invasion may slightly increase
the risk of metastatic behaviour. However, data are still
conflicting. Location at the base of the appendix, with
involvement of the surgical margins or the caecum, may
as well indicate an uncertain malignant potential. According to the SEER database, for patients with malignant disease 5-year survival is 83% for all stages, 94% for
those with localized disease, 83% for regional disease
manifestation, and 31% for those with distant disease [9,
15, 26, 27].

Tumour/Carcinoma of the Appendix and
Goblet Cell Carcinoma

Minimal Consensus Statement on Prognosis
From the available data it can be deduced that an appendiceal
endocrine tumour, at any location, a size ^2 cm, with invasion
up to the subserosa or mesoappendiceal invasion up to 3 mm,
poses no further risk after appendectomy. On the other hand,
size 12 cm or deep mesoappendiceal invasion or margin invasion confer a relevant risk of recurrence and further surgical
procedures are warranted.

Diagnostic Procedures
As most appendiceal tumours are detected incidentally during or after appendectomy, only diagnostic procedures for follow-up have to be discussed. The following
procedures have been consented upon.
Imaging
Primary diagnosis of appendiceal endocrine tumours
by CT is rare, due to the small size of the tumour, the confinement to the distal part of the appendix and the low
complication rate of the tumours [28]. Thus, imaging is
used for follow-up, to diagnose recurrence or metastatic
disease. For appendiceal tumours ^2 cm, treated by
appendectomy and without any sign of malignancy, no
further examinations are required after surgery. For welldifferentiated tumours 12 cm, at all locations of the appendix, imaging follow-up is recommend by contrastenhanced multiphase CT and somatostatin receptor scintigraphy including SPECT or, if available CT-SPECT or
PET-CT (using 68Ga-labelled somatostatin analogue as
the tracer). MRT has been discussed as being probably
less effective than CT. In addition, colonoscopy or colon
CT (with neutral enema) has been suggested to diagnose
possible synchronous tumours. Follow-up has to be lifelong, as recurrence has been seen 120 years after diagnosis [15].
Biochemistry
Chromogranin A can be used as tumour marker in
appendiceal endocrine tumours and is useful to differentiate the tumour from goblet cell carcinoids. It is indicated in metastatic disease as a biochemical parameter
for follow-up. In the rare patient with carcinoid syndrome, 5-hydroxyindol acetic-acid (5-HIAA) is useful.
To avoid falsely elevated 5-HIAA, proper proceedings
with 24-hour urine collection and food and/or medical
restrictions during the collecting period should be adhered to.

Neuroendocrinology 2008;87:20–30
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Neither germline testing nor somatic tumour DNA investigations are recommended, nor is genetic counselling, as appendiceal endocrine tumours are sporadic tumours and not related to familial tumour syndromes.
Histopathology
Histopathological examination of the specimen is recommended according to standard procedures with hematoxylin and eosin, chromogranin A and synaptophysin immunohistochemistry and assessment of the mitotic index (mitosis per high-power field) and Ki-67 index.
Tumour subtyping by immunohistochemistry is not necessary on a routine basis but can be used for differential
diagnosis. There is no need of immunostaining for p53 or
somatostatin receptors subtype 2A. A TNM classification and grading scheme has been suggested and should
be routinely used.
Minimal Consensus Statement on Diagnostic
Procedures for Follow-Up
For well-differentiated tumours, diagnosed incidentally, with
a maximum diameter !1 cm and R0 resection, no follow-up is
required. For well-differentiated tumours of 1 to ! 2 cm and R0
resection there are no sufficient data for a clear-cut decision.
Most participants of the consensus conference suggested that no
follow-up is required. However, in cases with deep mesoappendiceal infiltration or angioinvasion, CT of the abdomen and somatostatin receptor scintigraphy may be performed. Factors believed to argue for follow-up investigations are a high proliferation marker, vascular involvement, deep mesoappendiceal
infiltration, and possibly location at the base of the appendix.

for a more aggressive treatment based on the location of
the tumours should be individualized and are generally
not justified. However, re-intervention should be performed if there are positive or unclear margins in this situation. Timing of the hemicolectomy should be within 3
months after appendectomy and can safely be performed
by laparoscopic approach. There are no data to support
that a two-step approach may negatively affect the prognosis. Thus, in case of doubt at the time of the first procedure, waiting for final pathological assessment is acceptable. This is important, as during routine appendectomies
neither experience with neuroendocrine tumours, nor
pathological frozen examination may be available (fig. 1).
In advanced, metastatic appendiceal tumours, strategies as applied for colonic rectal tumours are recommended, with an even more aggressive scheme for those
tumours with only local or regional metastases. Liver metastases are treated according to the standard procedures
(guidelines for intestinal neuroendocrine carcinomas).
However, experience is lacking due to the rare occurrence
of these tumours.
Minimal Consensus Statement on Therapy
Most participants agreed that a well-differentiated appendiceal tumour ^2 cm is cured by appendectomy independent of
the location of the tumour. Thus, right hemicolectomy is justified
only in those rare tumours ! 2 cm, but with positive or unclear
margins or with deep mesoappendiceal invasion. Tumours with
a diameter 12 cm should be treated by right hemicolectomy.

Medical Therapy
Surgical Therapy
Appendiceal tumours can be cured by appendectomy
if the tumour is located at the tip of the appendix, the tumour diameter is ^2 cm and no deep mesoappendiceal
invasion is observed [15]. More aggressive surgical therapy, i.e. right hemicolectomy, is indicated if any of the
following is present: tumour diameter 12 cm, deep mesoappendiceal invasion, and/or positive surgical margins
[29, 30].
Whether location at the base of the appendix justifies
right hemicolectomy is still controversial. Most participants suggested adhering to the above criteria, independent of the location of the tumour. As right hemicolectomy can pose a risk in elderly patients (morbidity up to
40%, with respiratory and cardiovascular complications),
and appendectomy is an adequate treatment for patients
with appendiceal endocrine tumours ^2 cm, decisions
24
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No medical therapy is indicated in patients with resected appendiceal endocrine tumours who are considered
cured. In patients with metastatic disease an approach like
that to endocrine tumours of the jejunum or ileum has
been suggested. Chemotherapeutic options are not available on an evidence-based level, nor are data to recommend peptide radioreceptor therapy (PRRT). PRRT may
be an option in a somatostatin receptor-positive, metastasized, inoperable appendiceal endocrine tumour. In this
rare setting, PRRT has to be considered investigational.
Minimal Consensus Statement on Medical Therapy
No standard medical therapy is available for metastatic disease. If medical therapy has to be considered the suggested approach should follow the guidelines for endocrine tumours of
the jejunum or ileum.

Plöckinger et al.

should be performed after 6 and 12 months, followed by
yearly investigations. In these patients, follow-up has to
be lifelong.
In addition, cancer screening is recommended in all
patients due to the high coincidence (7–48%) of meta- or
synchronous tumours in these patients.

Suspected endocrine tumour of the appendix ≤2 cm

Appendectomy

Pathologist

Minimal Consensus Statement on Follow-Up
Malignant signs or
globlet cell carcinoid

No malignant signs

(see Minimal Consensus
Statement on Prognosis)

Stop!
Hemicolectomy 2nd look*

Follow-up for patients considered cured is not justified and
only one CgA determination 6–12 months postoperatively has
been suggested. All other patients should be investigated 6 and
12 months postoperatively and then yearly. Follow-up has to be
performed lifelong.

FU and appropriate
treatment for advanced disease

A

Part 2: Goblet Cell Carcinoids of the Appendix

Introduction
Suspected endocrine tumour of the appendix ~ >2 cm

Surgeon not aware or
high-risk patient

Appendectomy

Hemicolectomy

Pathologist

2nd look*

No malignant signs and/or
a high-risk patient

B

Surgeon IO aware

Malignant signs or
globlet cell carcinoid

Goblet cell carcinoids (GCC) are a distinct clinical and
pathologic entity with variable but certain malignant potential, developed from a pluripotent cell of the appendix
with divergent neuroendocrine and mucinous differentiation. Adenocarcinoids, goblet cell tumours, or mucinous adenocarcinoids are all synonymous terms of GCC.
They have a more aggressive natural history than classical appendiceal endocrine tumours and thus require a
different diagnostic and therapeutic approach.

STOP and FU

Epidemiology and Clinicopathological Features

Fig. 1. Therapeutic algorithm for suspected endocrine tumours of

the appendix. * Within 3 months from the 1st operation. FU =
Follow-up; IO = intraoperative.

Follow-Up
In patients considered cured after surgical therapy,
either by appendectomy or right hemicolectomy, and
without metastatic disease, one chromogranin A determination, 6–12 months postoperatively, has been suggested. In the rare patient with a functional tumour, 5HIAA should be added to the biochemical follow-up.
For all other patients with appendiceal endocrine tumours, follow-up (clinical, biochemical and imaging)
Tumour/Carcinoma of the Appendix and
Goblet Cell Carcinoma

Epidemiology
The incidence rate of GCC is 0.05/100,000/year (SEER
1973–2001) [9]. This figure is only slightly lower than appendiceal endocrine tumours (0.63/1,000,000/year) in
the SEER database. However, this observation is biased,
as this survey considers only ‘malignant’ appendiceal tumours which, in the case of appendiceal endocrine tumours, may account for less than 5% of the cases (Swedish
Family Cancer Database) [4]. The incidence of GCC is
estimated to be one-tenth of that for appendiceal endocrine tumours. GCC are considered a distinct entity of
appendiceal tumours [4, 31] and occur in 0.3–0.9% of appendectomies. They comprise 35–58% of all appendiceal
neoplasm. Median age at presentation is the fifth decade,
with a second peak at 70 years. This is 20–40 years later
than the age peak for classical appendiceal endocrine tumours. There is no sex preference, in contrast to appenNeuroendocrinology 2008;87:20–30
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diceal endocrine tumours. The majority of patients are
white Caucasians. GCC are not associated with hormonal hyperfunction [4, 6, 7, 9, 32].
Minimal Consensus Statement on Epidemiology
GCC are rare appendiceal tumours, which must be differentiated from appendiceal endocrine tumours. They occur during
the fifth decade, more often in the Caucasian population than
any other race, with an equal distribution between the sexes.

Table 2. Size and stage of goblet cell carcinoid and appendiceal
endocrine tumours at presentation (SEER 1973–2001) [data from
ref. 9]

Histology

Size ≤1 cm

Size >1 to ≤2 cm

Size >2 cm

AET
GCC

15%
47%

19%
26%

7%
11%

Localized

Regional

Distant

60%
64%

28%
24%

12%
12%

AET
GCC

Clinicopathological Assessment
In the last version of the WHO classification of endocrine tumours, GCC were classified as mixed exocrineendocrine carcinoma along with other, low-grade, malignant tumours [1].
Clinical Presentation
Goblet cell tumours usually manifest as acute appendicitis, or less commonly with chronic symptoms associated with a pelvic mass at presentation. These tumours
have a median size moderately smaller than appendiceal
endocrine tumours and staging favours local tumours by
60% (table 2). This is not remarkably different from appendiceal endocrine tumours in the SEER database [9].
However, these data underestimate the percentage of appendiceal endocrine tumours !1 cm because they do not
account for benign appendiceal endocrine tumours. The
clinical presentation of GCC relates to the most frequent
localization of these tumours. Appendiceal endocrine tumours are mostly located at the tip of the appendix and
thus are unlikely to cause appendicitis. Diagnosis of appendiceal endocrine tumours is therefore incidental. In
contrast, GCC are usually located in the mid-third of the
appendix and may well cause appendiceal obstruction.
This can result in signs and symptoms of acute appendicitis. Concomitant distant metastases are present at diagnosis in 11% of the patients. Most metastases are located
in the ovaries, followed by disseminated abdominal carcinomatosis and extra-abdominal sites. Synchronous or
metachronous diagnosis of second malignancies is not an
uncommon finding, with a particularly high rate of colonic cancers [9, 13, 17, 32–34].
Minimal Consensus Statement on Clinical Presentation
Most GCC, when located in the mid-third of the appendix,
may cause appendicitis. At diagnosis, 11% of these tumours are
already widespread with distant metastases to the ovaries and
the peritoneum.

26
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AET = Appendiceal endocrine tumour; GCC = goblet cell carcinoid.

Prognosis
GCC bear a remarkably worse prognosis than appendiceal endocrine tumours, with a 5-year survival rate of
76% compared to 83%, respectively. Survival correlates
well with stage. Advanced GCC with distant metastases
have a poor prognosis, similar to that of other malignant
appendiceal tumours like mucinous and signed-ring cell
adenocarcinoma. Table 3 gives 5-year survival rates for
appendiceal endocrine tumours and GCC by stage. Size
also correlates with survival, when analysed by the following cut-off points: !1 cm, between 1 and 2 cm and
12 cm [9]. Other prognostic factors are serosal involvement, invasion of the mesoappendix or extension to adjacent organs or peritoneum. Mesoappendiceal involvement was observed in 51% of pathological specimens in a
series of 227 patients (SEER 1973–1998). In contrast to
appendiceal endocrine tumours, serosal involvement was
also of prognostic value, and was, together with mesoapendiceal invasion, more predictive of outcome than
lymph node status. Lymph node status was positive in a
low percentage of cases and was therefore not a good positive predictive value indicator [18].
Clinicopathological classification of GCC should be
defined within an independent category, different from
other low-grade, malignant mixed exocrine-endocrine
carcinoma. Clinicopathological classification should include the size categories defined for appendiceal endocrine tumours (!1/1–2/12 cm), due to the different risk
of regional and distant metastases in these three size categories. Thus, a TNM classification is proposed that differentiates T1 into T1a (!1 cm); T1b (1–2 cm). Reported
5-year survival rates for localized, regional and distant
stages at diagnosis of 64, 24, and 12%, respectively, are in
line with the personal experience of the consensus conPlöckinger et al.

Table 3. Five-year survival rates of goblet cell carcinoid and ap-

pendiceal endocrine tumours by stage (SEER 1973–2001) [data
from ref. 9]
Stage

AET

GCC

All stages
Localized
Regional
Distant

83%
94%
83%
31%

18%
55%
21%
7%

AET = Appendiceal endocrine tumour; GCC = goblet cell carcinoid.

ference participants. Advanced GCC are likely as aggressive as adenocarcinomas of the colon.
Minimal Consensus Statement on Clinical
Presentation and Prognosis
Most patients present with acute appendicitis, or alternatively with chronic lower right abdominal pain. Involvement of the
mesoappendix is observed in approximately half of the cases.
GCC have a remarkably worse outcome compared to appendiceal endocrine tumours, even when adjusted for well-recognized prognostic factors like size and stage.

tostatin analogue. These new techniques are supposed to
be more sensitive than conventional imaging, as indicated by the results of a recent comparison in 84 patients
with various NETs [38]. In this study, PET with 68Ga-labelled octreotide was more sensitive and as specific as
SRS whereas CT was more sensitive than SRS but less
specific. However, evidenced-based data are still lacking
in this respect.
All patients should be asked to undergo repeated colonoscopy or, if available, colon CT (with neutral enema)
for screening of synchronous or metachronous tumours
[33, 39].
Biochemistry
The recommended biochemical tests in patients with
GCC differ from those with appendiceal endocrine tumours because no specific endocrine markers have been
observed. Thus, CgA or any other determination of a
neuroendocrine hormone or neurotransmitter is not
recommended. In metastatic disease, epithelial markers
and others, related to the mucinous component or the
peritoneal invasiveness of GCC, like CEA, CA-19-9, CA125, are to be performed initially and followed periodically.
Minimal Consensus Statement on Imaging and
Biochemistry

Diagnostic Procedures
Imaging
GCC tumours are diagnosed as a result of an appendectomy, mostly in the context of an episode of acute appendicitis. Diagnostic investigations are therefore performed after the first therapy (appendectomy). CT and
MRI have similar sensitivity, and both are superior to
abdominal ultrasound (US). Somatostatin receptor scintigraphy (SRS) has the highest sensitivity in detecting endocrine neoplastic residual disease and soft tissue metastases in the abdomen [35, 36]. For liver metastases, results of different studies show a high sensitivity with all
four imaging techniques. The degree of variability depends on the specific technology used in each study. One
study showed slight superiority of SRS and US over CT
with a sensitivity of 90, 88 and 78%, respectively [36]. In
a more recent study, the number of detected metastases
was significantly higher with MRI than with CT and SRS
and higher with CT than with SRS [37]. Other options,
if available, are CT-SPECT (contrast-enhanced, multiphase CT combined with somatostatin receptor scintigraphy-SPECT) or CT-PET with a 68Ga-labelled somaTumour/Carcinoma of the Appendix and
Goblet Cell Carcinoma

Investigations after the initial diagnostic surgical intervention will involve a similar work-up as for high risk (12 cm) appendiceal endocrine tumours. Because GCC bear a higher risk
of distant metastases, a chest CT scan is added to the work-up
strategy, in addition to a CT scan of abdomen and pelvis or alternatively MRI of the abdomen and pelvis together with somatostatin receptor scintigraphy (SPECT or PET). Lifelong screening for synchronous or metachronous malignancies is recommended. In contrast to appendiceal endocrine tumours CgA
determination is not recommended. CEA, CA-19-9 and CA-125
are suggested as tumour markers.

Histopathology
Goblet cell tumours are characterized by a predominant submucosal growth, widespread infiltration of the
periappendiceal fat in all cases and extensive perineural
invasion. They usually lack the formation of a welldefined tumour mass. The mucosa is characteristically
spared. Tumours are composed of small, rounded nests
of signet ring-like cells resembling intestinal goblet cells.
The cells stain strongly positive for mucicarmine, periodic acid-Schiff, periodic acid-Schiff diastase, alcian
blue, cytokeratin, and carcinoembryonic antigen. A proportion of cells are positive with chromogranin and
Neuroendocrinology 2008;87:20–30
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synaptophysin antibodies. Electron microscopy demonstrates the presence of mucinous vacuoles of varying sizes and occasional membrane-bound neuroendocrine
granules. Increased expression of cell proliferation markers and cell cycle markers was observed [31]. GCC are not
well represented in studies that have analysed the prognostic value of a number of molecular or pathological factors such as mitotic activity, Ki-67, overexpression of p21
and reduced staining of E-cadherin p21 in gastroenteropancreatic neuroendocrine tumours [40–42]. Thus, no
recommendation is available yet.
Minimal Consensus Statement on Histopathology
A complete pathological examination report requires ancillary immunohistochemical tests such as CgA, synaptophysin,
and PAS-AB to differentiate other tumour entities. SSR2 or other IHC markers for tumour cell subtyping or malignant behaviour like -catenin, catestatin A, E-cadherin, P53 or P21 are not
required, because their prognostic value is not validated in GCC.
Mitotic index and Ki-67 should be assessed following the consensus recommendations, but their correlation with prognosis
is unclear in GCC [43].

Surgical Therapy
Right hemicolectomy, usually to be performed after
initial appendectomy, is the standard surgical intervention for the majority of GCC, since metastatic risk is high
[13, 34]. Right hemicolectomy is recommended to take
place within 3 months of the appendectomy, in which
case the same surgical strategy applies as for colonicrectal tumours. Some authors have shown that small
(!1 cm) localized tumours, without serosal, mesoappendiceal or caecal invasion, and with low proliferative index, can be better served with appendectomy alone [17,
33]. In these low-risk tumours, metastases rarely develop. Morbidity of right hemicolectomy is not negligible,
and can be as high as 40% in the elderly. In female patients with GCC of the appendix, regardless of age, bilateral salpingo-oophorectomy is advocated. Cytoreductive surgery with adjuvant intraperitoneal chemotherapy may offer prolonged survival in cases with advanced
peritoneal dissemination [32, 44]. Single-institution experience demonstrates that some patients with peritoneal carcinomatosis may benefit from vast resection, including multiple peritonectomies (Sugarbaker procedures) and intraperitoneal chemotherapy. Treatment of
liver metastases might follow the standard procedures
recommended in the guidelines for intestinal neuroen28
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docrine carcinomas, but experience is scarce, since this
clinical setting seems to be extremely rare. Thus, there
are no data to address the question as to whether goblet
cell liver metastases should be treated like colorectal
cancer.
Minimal Consensus Statement on Surgical Therapy
Hemicolectomy is considered the standard surgical treatment of GCC with additional bilateral salpingo-oophorectomy in female patients. Selection of a more conservative surgery, such as appendectomy, should be carefully individualized in cases without any risk factor for locoregional spread or
metastases or in fragile patients. Treatment of liver metastases
might follow standard procedures for neuroendocrine tumours.

Medical Therapy and Follow-Up
In cases with obvious spread of the disease, 5-FUbased chemotherapy regimens commonly used for colorectal cancer are advised [32]. Adjuvant therapy with
5-FU and leucoverin is not effective [45]. A case record of
a very prolonged complete remission in a patient with
disseminated disease has been reported with the Folfox
IV regimen [46]. There is no experience with somatostatin analogues, interferon or PRRT because the biology
and the pathomolecular features of GCC do not support
their use. PRRT could be an option in somatostatin receptor-positive metastatic patients, but is still investigational.
Minimal Consensus Statement on Surgical Therapy
and Follow-Up
In spite of the scarcity of data, based on clinical experience
and anecdotal reports, it is recommended that patients with advanced GCC are treated with chemotherapy regimen used in
colorectal adenocarcinoma. The scheduled follow-up for patients after curative surgical treatment should include clinical,
biochemical and imaging control every 3–6 months, then yearly, mimicking the guidelines for colorectal adenocarcinoma.
There was no agreement in the duration of the follow-up. Gastrointestinal follow-up is recommended because of the high coincidence (7–48%) of gastrointestinal neoplasm in these patients.
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