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Abstract
Goblet cell carcinoid is an enigmatic and rare tumor 
involving the appendix almost exclusively. Since its 
identification in 1969, understanding of this disease has 
evolved greatly, but issues regarding its histogenesis, 
nomenclature and management are still conjectural. 
The published English language literature from 1966 to 
2009 was retrieved via  PubMed and reviewed. Various 
other names have been used for this entity such as 
adenocarcinoid, mucinous carcinoid, crypt cell carcinoma, 
and mucin-producing neuroendocrine tumor, although 
none have been found to be completely satisfactory or 
universally accepted. The tumor is thought to arise from 
pluripotent intestinal epithelial crypt-base stem cells 
by dual neuroendocrine and mucinous differentiation. 
GCCs present in the fifth to sixth decade and show no 
definite sex predominance. The most common clinical 
presentation is acute appendicitis, followed by abdominal 
pain and a mass. Fifty percent of the female patients 
present with ovarian metastases. The histologic hallmark 
of this entity is the presence of clusters of goblet cells 
in the lamina propria or submucosa stain for various 
neuroendocrine markers, though the intensity is often 
patchy. Atypia is usually minimal, but carcinomatous 
growth patterns may be seen. These may be of signet 

ring cell type or poorly differentiated adenocarcinoma. 
Recently molecular studies have shown these tumors 
to lack the signatures of adenocarcinoma but they have 
some changes similar to that of ileal carcinoids (allelic 
loss of chromosome 11q, 16q and 18q). The natural 
history of GCC is intermediate between carcinoids 
and adenocarcinomas of the appendix. The 5-year 
overall survival is 76%. The most important prognostic 
factor is the stage of disease. Appendectomy and right 
hemicolectomy are the main modalities of treatment, 
followed by adjuvant chemotherapy in select cases. 
There is some debate about the surgical approach for 
these tumors, and a summary of published series and 
recommendations are provided.
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INTRODUCTION
Goblet cell carcinoid (GCC) tumors are a unique and 
distinctive tumor type that occurs almost exclusively in the 
appendix with rare cases encountered outside this location. 
With its distinctive histologic appearance and variable 
biologic behavior it has been the source of  debate amongst 
pathologists and surgeons alike. The purpose of  this review 
is to highlight the origins and general features of  the tumor, 
discuss the nomenclatural difficulties associated with the 
continued use of  the suffix “carcinoid”, provide a brief  
overview of  the pathology including immunohistochemical 
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and molecular aspects and, finally, to dwell on management 
and prognostic issues.

This narrative review is based on a literature search 
of  Index Medicus using the PubMed search engine. A 
comprehensive search was performed for all articles be
tween 1966 to the present using the search terms “GCC”,  
“adenocarcinoid”, “mucinous carcinoid”, “crypt cell carcin
oma” and “appendiceal neoplasms”. Both free text search 
and MeSH based searches were performed. Additional 
searches were performed for literature on differential 
diagnoses including carcinoid tumors and colonictype 
adenocarcinomas using appropriate search terms.

The review extracts information from the results of  
this search of  published peerreviewed literature to focus 
on the evolution of  this unique histopathological entity; its 
pathological aspects, nomenclature and classification; the 
epidemiology of  this disease; its management dilemmas, 
outcomes and prognostic factors. 

HISTORICAL ASPECTS
The first description of  a tumor of  the appendix distinct 
from both adenocarcinomas and carcinoids was made by 
Gagne et al[1] in the late 1960s. Subsequently, several reports 
described this entity although the names ascribed to it have 
differed. 

In 1974, Subbuswamy et al[2] first coined the term “GCC” 
in reporting a series of  12 cases of  this new entity, as  
the principal cell type morphologically resembled goblet 
cells of  the gastrointestinal tract, while having a signi
ficant population of  argentaffin cells. In the same year 
Klein[3] reported 3 cases of  a similar tumor which they 
termed mucinous carcinoid tumor. Warkel et al[4]reported 
the first large series of  39 cases and preferred the term 
“adenocarcinoid”. This was also the first study that docume
nted this entity as a distinct prognostic group intermediate 
between carcinoids and the classical adenocarcinoma. These 
initial reports suggested that this tumor was a subtype of  
carcinoid tumor on the basis of  the basilglandular/mural 
location, its well differentiated nature, and the absence of  
dysplasia in the surrounding epithelium[2]. Further studies 
suggested various other names such as “microglandular 
carcinoma”, “intermediate cell carcinoid”, “amphicrine 
neoplasia” and “composite tumor”, and raised questions 
about the histogenesis of  this entity. However to date no 
consensus has been reached, and whether GCC is a variant 
of  neuroendocrine tumor or a subtype of  adenocarcinoma 
with neuroendocrine differentiation is still a subject of  
debate. 

More detailed immunohistochemical and molecular 
analyses raised have now greatly improved our under
standing of  this entity and led to its incorporation into 
standard classification systems.

NOMENCLATURE/CLASSIFICATION
The histogenetic evolution of  this tumor has been su
bject to hypothesis in the last three decades, pioneered 

by Warner et al[5] in 1979. Isaacson[6] demonstrated IgA, 
a secretory component and lysozyme in these tumors , 
similar to intestinal crypt cells, and proposed the name 
“crypt cell carcinoma”. It is believed that GCC represents 
an amphicrine tumor, which originates from a single 
undifferentiated pluripotent intestinal epithelial crypt base 
progenitor stem cell with divergent neuroendocrine and 
mucinous glandular differentiation. This cell type is not 
usually present in appendiceal mucosa and is thought to be 
generated in a similar method to Paneth cell metaplasia[6]. 
This concept was reiterated by Ratzenhofer et al[7] and mo
re recently by Goddard et al[8]. Rare case reports of  GCC 
combined with mucinous cystadenoma suggest an adenoma
carcinoma sequence[9]. Classical carcinoids in contrast, have 
been shown to have a monolineage differentiation from 
subepithelial neuroendocrine cells in the lamina propria. If  
GCC is a true subtype of  carcinoid tumor, its coexistence 
with an appendiceal mucinous neoplasm supports the 
theory that GCC is derived from a pluripotent intestinal 
stem cell with divergent dual neuroendocrine and mucinous 
differentiation (unitary intestinal stem cell theory)[9]. 

The use of  the appellation “carcinoid” for this tumor 
is disliked by many due to the presumed benign conn
otation. Moreover, most GCCs have been shown to 
stain inconsistently with neuroendocrine markers and 
contain very few endocrine cells (APUD cells). Recent 
studies based on immunohistochemical and molecular 
findings have shown CEA, CDX2, CK7 and CK20 
expression in these tumors, similar to that of  colonic 
adenocarcinomas[1012]. Unfortunately, arguments against 
calling it a type of  adenocarcinoma are as many as those 
in favour. Unlike adenocarcinomas, Kras, and βcatenin 
expression is absent in these tumors[13,14]. These tumors 
also show allelic loss of  chromosomes 11q, 16q and 18q, 
similar to ileal carcinoids. 

In view of  the molecular signatures of  this entity, and 
keeping in mind the amphicrine histogenesis, we feel there 
is enough evidence for a neuroendocrine link in these 
tumors. We thus propose the name “mucinproducing 
neuroendocrine tumor (or carcinoma) of  the appendix”. 

CLASSIFICATION
The World Health Organization accepted the term ‘GCC’ 
and “mucinous carcinoid”, but identified it as distinct from 
both carcinoids and adenocarcinoma in the classification of  
epithelial appendiceal tumors (International Classification 
for Disease, ICDO 8243/3). They segregated mixed 
carcinoidadenocarcinoma, and tubular carcinoids as sep
arate entities[15]. Tubular carcinoids are small glandforming 
tumors, with similar pattern of  infiltration to carcinoids, 
and may have focal mucin in them. These were originally 
included under the broad category of  adenocarcinoids, but 
are now considered a subtype of  typical carcinoids[4,16].

Recently, in a publication of  a large series of  61 cases, 
Tang et al[17] suggested a broader spectrum of  tumours 
to be included under this eponym, as typical GCCs have 
the potential to transform into signet ring or poorly diffe
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rentiated carcinomas. They suggested classification into 3 
groupstypical GCC (Group A), and adenocarcinoma ex
GCC, which was further divided into signet ring cell type 
(Group B), and poorly differentiated adenocarcinoma type 
(Group C). 

CLINICAL PRESENTATION/
DEMOGRAPHICS
Demographics
GCC of  the appendix is a rare tumor constituting 5% of  
all primary appendiceal neoplasms[18]. The ageadjusted 
annual incidence of  appendiceal malignancies is 0.12 cases 
per million[19,20]. 

The age of  presentation ranges from 18 to 89 years 
with the majority of  patients presenting in their fifth or 
sixth decades[14,19,21]. This contrasts with the average age of   
presentation for malignant carcinoids (38 years) and adeno
carcinoma of  the appendix (62 years)[19]. The reported male 
to female ratio has varied in literature between 1.4:1 to 
1:2.2[9,17,19]. It is more commonly seen in Caucasians[19].

Clinical presentation
GCCs are unique to the appendix. The most common 
clinical presentation is acute appendicitis[4,20,22]. However, 
Tang et al[17] reported abdominal pain and lower abdominal 
palpable mass in 50% patients, while acute appendicitis was 
the presenting feature in 44%. Half  the female patients 
present with metastases to the ovary[22]. Tang et al[17] noted 
that 83% of  female stage Ⅳ patients presented with ovarian 
masses and had a presumed preoperative diagnosis of  a 
primary ovarian tumor.

Other presenting symptoms are bowel obstruction, 
intussusception, gastrointestinal bleeding, chronic intermi
ttent lower abdominal pain and nonspecific rare present
ations such as mesenteric adenitis, intestinal obstruction and 
iron deficiency anemia due to cecal ulceration[9,22]. Incidental 
finding of  GCC is reported in 3%[17]. 

Presentation with stage Ⅲ/Ⅳ disease is reported at 
51% to 97%[17,19,22]. Tang et al[17] reported an incidence of  
63% for patients presenting as stage Ⅳ with metastasis, 
while others reported it at as low as 14%. This discrepancy 
between authors might be explained by the fact that 
different authors included different morphologic spectrums 
of  this disease in the diagnosis, and many only included the 
more indolent tumors, excluding the aggressive variant as 
an adenocarcinoma.

The most common route of  metastases is transcoelo
mic/peritoneal invasion, and the most common sites in
volved are ovaries, and the peritoneal surfaces of  the pelvis 
and abdominal cavity. Metastasis to the ribs, vertebra, and 
lymph nodes have also been reported[23]. Lymph node 
metastasis was detected in 17% to 38% of  patients and 
involvement of  mesenteric nodes was limited to locally 
advanced tumors[17,19]. Rare sites of  metastasis, like the 
prostate, have also been reported[24]. 

Pham et al[22] and Varisco et al[23] have demonstrated 
similarities between this disease with ovarian neoplasms 

and appendiceal mucinous cystadenocarcinoma in being 
indolent diseases with similar modes of  dissemination and 
survival outcomes.

None of  these patients present with carcinoid syndr
ome, and urinary 5HIAA levels in these patients are usually 
within normal limits[21]. Ten percent of  patients have been 
reported to have other malignancies along with GCC[22].

PATHOLOGY INCLUDING RELEVANT 
IMMUNOHISTOCHEMISTRY MOLECULAR 
ASPECTS
Gross
Gross finding of  a discrete mass is very rare for these 
tumors. They usually appear as illdefined firm nodular thi
ckening of  the appendix. Majority of  the tumors are > 2 cm  
in size, the average being 2.4 cm[17,18]. However, tumor size 
is difficult to measure grossly due to the diffuse pattern 
of  infiltration. Most commonly the lesion is noted in the 
tip of  the appendix, followed by the base. Circumferential 
involvement of  appendiceal wall with longitudinal extension 
is the most common growth pattern. For proper evaluation 
of  this lesion, it is recommended that the entire appendix 
should be submitted[17].

Microscopy 
When Subbuswamy et al[2] first described this entity, he 
identified a tumor in which mucin filled cells with crescentic 
nuclei were arranged in small clumps or rosettes, with no 
definite lumen (Figure 1A). He noted the striking resemb
lance to goblet cells or signet ring cells, with the clumps 
resembling Brunner’s glands. The bulk of  the tumor is in 
the lamina propria or submucosal layer, surrounding the 
basilglandular crypts. Most clusters are formed of  4 to 15 
cell groups, and are widely separated by stroma (Figure 1B). 
In addition, there is another distinct component of  small 
to intermediate cells, with eosinophilic finely vacuolar or 
granular cytoplasm, vesicular nuclei, prominent nucleoli, 
and mild cytologic atypia, reminiscent of  typical carcinoids. 
Numerous Paneth cells may also be seen. Occasionally 
goblet cell nests are found in large pools of  mucin in the 
muscularis propria (Figure 1C). Atypia is usually minimal, 
but the tumor can have areas with carcinomatous, high
grade appearance. Burke et al[25] defined dominant carcino
matous growth patterns as fused or cribriform glands, 
single file structures, diffusely infiltrating signet ring cells, 
sheets of  tumor cells, compressed goblet cell nests with 
small glands, signet ring cells with little or no intervening 
stroma, and extracellular mucin pools with fused glandular 
epithelium lacking lumina. Mitotic figures are rare, and 
reach up to 4/10 high power fields (hpf) in lesions that 
are highgrade and metastatic[4]. Vascular and perineural 
invasion, and infiltration of  periappendiceal fat are common 
findings (Figure 1D). The surrounding epithelium is either 
wellpreserved or shows fibrous obliteration of  the lumen 
without evidence of  adenomatous change. Associated acute 
appendicitis was noted in some cases[4].

Tang et al[17] have advocated classifying these tumors 
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in one of  three morphologic patterns to help assess prog

nosis. Typical GCC or group A comprises well defined 
goblet cells arranged in clusters with cohesive linear pat
tern, minimal cytologic atypia or architectural distortion 
of  appendiceal wall and no desmoplasia. Cases showing 
degenerative changes with extracellular mucin are included 
in this group. Adenocarcinoma exGCC, signet ring cell 
type or group B cases have discohesive cells with signet 
ring cell features and significant cytologic atypia. There is 
single cell infiltration pattern with prominent desmoplasia 
and associated destruction of  appendiceal wall. Group 
C or adenocarcinoma ex GCC, poorly differentiated car
cinoma type, has a component (> 1/hpf  or 1 mm2) not 
otherwise distinguishable from a poorly differentiated 
adenocarcinoma, which may appear as glandforming 
confluent sheets of  signet ring cells, or undifferentiated 
carcinoma, along with at least focal evidence of  goblet cell 
morphology. Wang et al[26] have questioned the diagnostic 
reproducibility of  this system due to the difficulty invo
lved in distinguishing goblet cells from signet ring cells. 
They also disapproved of  the nomenclature, as the term 
signet ring cell carcinoma generally connotes a poorly 
differentiated carcinoma and is less than ideal in differe
ntiating groups B and C.

Special stains
Most cells are argyrophilpositive (SevierMunger stain), 
but rarely argentaffinpositive (with FontanaMasson stain). 
All vacuolated cells are positive for mucicarmine, PAS, PAS 
with diastase and Alcian blue[27].

Immunohistochemistry
These tumors generally show strong CEA, CDX2 CAM 
5.2 and CK positivity, and are inconsistently positive for 
neuroendocrine markers[10]. CK20 positivity has been noted 
in 100% (Figure 2) and CK7 in 70.5%, while carcinoids 
are negative for CK7, with reports of  up to 16% positivity 
for CK20[11]. CK19 staining is positive in GCC, and does 
not correlate with prognosis, unlike that in gastrointestinal 
and pulmonary neuroendocrine tumors[28]. A significant 
proportion of  classical (nongoblet cell) carcinoids also 
stain for this marker. Both these tumors show similar 
positivity for CD99 in 70% cases, with no relation with 
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Figure 1  Haematoxylin and eosin (H&E) stained sections showing the 
morphologic spectrum of goblet cell carcinoids (GCCs). A: The typical cells 
that are encountered in GCCs: clusters or aggregates of cells with abundant 
mucin-filled cytoplasm that compresses the nucleus and resembles a goblet cell  
(× 100); B: In areas the tumor cells can be less conspicuous and they are separated 
by large amounts of fibrous stroma (× 200); C: In some cases, several of the tumor 
cells are found within pools of extravasated mucin (× 200); D: Extension of the tumor 
into periappendiceal or mesoappendiceal fat is a common finding (× 200).

Figure 2  Tumor cells exhibit strong immunoreactivity for CK20 (× 200, anti-
CK20).



prognosis[28]. Normal large gut mucosa express MUC2 
only, similar to Group A and B GCC. In adenocarcinoma, 
MUC2 is lost and MUC1 over expressed, as is for Group C 
GCC[17].

Expression of  neuroendocrine markers is variable and 
present in up to 50% of  cells. One or more neuroendocrine 
markers are always positive in these tumors. These in
clude synaptophysin, chromogranin A, somatostatin, 
serotonin, neuron specific enolase, PGP9.5, and pancreatic 
polypeptide. However, the pattern of  positivity is focal and 
patchy, unlike that in carcinoid tumors, where it is strong 
and diffuse[17]. Bombesin, endorphin, gastrin and secretin 
were found to be negative[29]. 

S100, Leu7 (CD57) and NCAM (CD56) staining around  
tumor cell nests is usually not identified in these tumors 
(unlike carcinoids)[8]. Sometimes, entrapped nerves may 
give an erroneous impression of  positive stain[10]. The 
unpredictable behavior of  this tumor may be explained by 
the increased proliferation despite lack of  visible mitoses. 
Proliferating cell nuclear antigen (PCNA) positivity has been 
reported at 60%90%[30]. Ki67 (MIB1) immunolabeling 
varied from 0% to 80% in different tumors, with index  
> 2% noted in 41.1% of  GCC[11,17]. Alsaad et al[11] did 
not find any correlation of  Ki67 with prognosis, though  
Li et al[31] reported a worse prognosis for those with Ki67 
labeling index of  > 3%.

p53 and p16 are reported to be negative in most cases, 
suggesting a p53 independent pathway in this tumor. Dysre
gulation of  the cell cycle pathway is likely to be involved, as 
suggested by over expression of  cyclin D1 (30%70%) and 
p21 (40%60%)[13,14,30]. 

βcatenin staining in GCC is similar to normal appendi
ceal mucosa and typical carcinoid, with strong membranous 
staining but without nuclear or cytoplasmic staining[31]. In 
adenocarcinoma, βcatenin stain is usually nuclear, although 
it may also be diffuse cytoplasmic, with reduced or absent 
membranous staining. Ecadherin staining is also strong 
membranous in GCC. This is similar to carcinoids and 
unlike adenocarcinoma where Ecadherin is negative[31].

Rb protein expression is preserved in GCC[17]. DPC4 
(Smad4) protein shows normal expression. HD5 and 
Math1 show scattered nuclear positivity in GCC similar to 
adenocarcinoma, which is negative in carcinoid[10].

Molecular studies
Molecular studies have failed to conclusively settle the issue 
of  histogenesis of  these tumors. Different authors have 
noted conflicting results, although most indicate similarity 
between ileal carcinoids and GCC. Stancu et al[14] found 
allelic loss of  chromosome 11q, 16q and 18q in 11%, 11% 
and 39% of  GCCs, respectively. This is similar to ileal 
carcinoids (27%, 37% and 56%), but not to appendiceal 
carcinoids. They did not find mutations in K-ras, DPC-4 
(Smad4) or β -catenin, which are usually present in colonic 
adenocarcinoma, but absent in carcinoid tumors. Ramnani 
et al[13] also similarly reported the lack of  mutation of  K-ras 
in these tumors, highlighting that the pathogenesis in these 
tumors involves a pathway other than ras oncogene. They 

however, reported p53 mutations in 25% of  GCCs and 
44% of  classical carcinoids, suggesting this as a possible 
mechanism in some GCCs. The mutation did not correlate 
with positive immunohistochemical staining with p53. This 
is not surprising as it is well known that p53 mutation does 
not necessarily lead to protein overexpression, while p53 
protein overexpression can take place in the absence of  a 
genetic mutation.

Modlin et al[32] showed elevated expression of  CgA, 
NAPIL1, MAGED2 and MTA1, along with decreased 
expression of  NALP1 in GCC, compared to normal muc
osa, and similar to malignant or small intestinal carcinoid. 
Further molecular studies are required to improve our 
understanding of  this entity.

Electron microscopy
Electron microscopy shows small to large mucin droplets 
along with round/ovoid/elongated electrondense neuro
secretory granules in the neoplastic cells[30,33,34]. The granules 
contain chromogranin reaction products, and originating 
from ovoid or discoid EC2 type and D type, and are som
etimes difficult to find[24,29]. 

Table 1 highlights the clinical and pathological dif
ferences between GCC, typical carcinoid tumor and adeno
carcinoma of  the appendix.

Surgical options
Surgical resection is the primary mode of  treatment for 
GCC. Overall, the natural history of  this disease is interm
ediate in aggressiveness between classical adenocarcinomas 
and carcinoids. Reported 5year survival rates have ranged 
between 58% and 83%[17]. Due to its rarity, however, there is 
a lack of  robust evidence or high level consensus regarding 
the optimal extent of  resection of  different stages of  this 
disease. 

However, because of  its natural history and malignant 
nature, treatment recommendations are in general sim
ilar to adenocarcinomas rather than classical carcinoids. 
Stage Ⅰ tumors may be treated with appendectomy alone. 
In higher stages a right hemicolectomy (RH) is still the 
most commonly recommended surgical option, in spite 
of  various controversies. The justification for RH is to do 
adequate nodal sampling, as GCC has shown a moderately 
high propensity for nodal metastasis[17]. Varisco et al[23] and 
Byrn et al[35] showed no residual tumor in the followup 
resections in cases with invasive GCC, highlighting the lack 
of  benefit from extensive surgery in infiltrative tumors 
provided there was no nodal involvement. Pham et al[22] in 
their analysis of  58 patients showed that the 5year survival 
rates were not significantly different between those treated 
with appendectomy and those who underwent right 
hemicolectomy. The SEER publication from 2004 showed 
that only 42% patients receive RH for GCC[19]. 

In locoregionally advanced lesions, an extensive 
resection including oophorectomy or TAHBSO may 
result in a reduction of  peritoneal failure. Prophylactic 
removal of  ovaries has also been suggested, especially for 
postmenopausal females wherever possible, due to the high 
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incidence of  ovarian metastases[17,22,35,36]. As a corollary, 
an appendectomy is recommended in patients presenting 
with Krukenberg’s tumors with unknown primary[37]. GCC 
has a propensity for peritoneal seeding, and those who die 
from this disease are thought to already have microscopic 
peritoneal disease at presentation. For extensive peritoneal 
spread cytoreductive surgery has been recommended on 
the lines of  ovarian epithelial tumors. 

A summary of  recommendations based on reported 
evidence found in English literature has been compiled in 
Table 2 and reflects some of  the inconsistencies prevalent 
in current practice.

The choice of  optimal adjuvant treatment after surgery 
also suffers from a lack of  specific evidence. Chemotherapy 
with 5FU and leucovorin demonstrated a nonsignificant 
survival advantage over surgery alone in one study[22]. It 
is likely that most institutions approach this lesion with 
standard chemotherapy options for adenocarcinomas e.g. 
FOLFOX/FOLFIRI. Other chemotherapy options are 
streptozotocin with 5FU, cisplatin with etoposide, and 
interferon[38]. Intraperitoneal chemotherapy is considered in 
selected individuals for aggressive cytoreduction.

Longterm followup is advocated in view of  the poor 
prognosis and recurrence. Inlabeled octreotide scintigraphy 
is the most sensitive imaging modality for metastasis. FDG
PET is useful for high grade GCC. Plasma chromogranin 
A and urinary 5HIAA have also been used as biomarkers[38]. 

PROGNOSIS FOR DIFFERENT STAGES OF 
THE TUMOR
The prognosis of  GCC is intermediate between carcinoids 
and appendiceal adenocarcinomas. According to the 
SEER data compiled between 1973 and 2001, the 5year 
overall survival for GCC was 76%. The corresponding 
rates for localized, regional and distant disease were 86%, 
74% and 18% respectively[18]. The baseline hazard ratio in 
comparison to colonictype adenocarcinoma, stratified by 
age group and tumor extension is reported as 0.78 [95% 
confidence intervals (CI): 0.56 to 1.07]. In comparison the 
hazard ratio for malignant carcinoids is 0.56 (95% CI: 0.36 
to 0.88)[19]. 

Stage is the most important prognostic factor. Pham 
reported 5year disease specific survivals of  100%, 76%, 
22% and 14% for stage Ⅰ to Ⅳ according to the AJCC 
stage groups[22].

Tumor grade is also an important determinant of  sur
vival. Tang et al[17] reported mean survivals of  119, 43 and 
31 mo for tumors in groups A, B and C respectively. The 
reported 5year overall survival for their entire cohort was 
77%. 

Peritoneal carcinomatosis was the most common cause 
of  death. The relationship of  atypical histological features 
with prognosis is a matter of  debate[25,39]. Histologic parame
ters predictive of  aggressive behavior are high mitotic 
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Goblet cell carcinoid Carcinoid Adenocarcinoma

Clinical features
     Age 5th-6th decade 4th decade 7th decade
     Carcinoid syndrome No Yes No
     Primary symptoms Acute appendicitis Acute appendicitis Mass
Gross appearance > 2 cm, ill defined thickening < 2 cm > 2 cm, well defined mass
Microscopic appearance
     Morphology Clusters of goblet or signet-ring cells 

separated by fibrosis/pools of mucin
Nests of small cells Well-formed glands to sheets of poorly 

differentiated signet-ring cells
     Atypia Minimal Minimal Marked
     Mitosis Rare Rare Increased
     Vascular and perineural invasion Present Absent Present
     Infiltrative margins Present Absent Present
Special stains
     Argyrophil Positive Positive Usually negative
     Argentaffin Negative Positive Negative
     Mucicarmine/PAS/PASD Positive in goblet cells Negative Positive
IHC
     CEA + - +
     CDX2 + - +
     CAM5.2 + - +
     CK20 ± - +
     CK7 ± - -
     CK19 + - -
     Neuroendocrine markers ± ± -
     Math1 and HD5 + - +
     p53, p16 - - +
Molecular pathology
     DPC4, Kras, β -catenin mutation and p53 
     over expression

- - +

Table 1  Comparison of clinicopathological features of goblet cell carcinoid, carcinoid & adenocarcinoma
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count (> 2/10 hpf), high Ki67 index (> 3%), serosal or 
mesoappendiceal extension, angioinvasion, nodal involvem
ent, increased number of  Paneth cells, increased mucin 
secretion and production of  pancreatic polypeptide[25,31,38]. 
However, others have shown that histological features do 
not correlate with prognosis[21]. Unlike carcinoids, tumor 
size is not predictive of  outcome in GCC. Perineural and 
lymphatic invasion are common but do not correlate with 
prognosis[4]. 
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