
INTRODUCTION

Carcinoid tumors (CTs) were described more than 100
years ago by Oberndorfer (1,2). MacDonald (1) found
0.02% carcinoids in surgical cases, and 1% in necropsies.

The incidence of carcinoid tumors has increased over
time from 0.32/100,000 population and year (3) in the only
community-based study available to 1-2 cases/100,000/year
(4,5), and then further to 4.4/ 100,000/year (6,7); the rate in
surgical specimens and necropsies was 8.4/100,000/year in
Sweden during a 12-year period of time (8). The one study
in our country (9) points out an incidence of 0.7/100,000
population/year for all CTs (0.125% in necropsies).

CTs occur twice as much in Afro-American than in
Caucasian patients (10). Gender distribution is similar,
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ABSTRACT
Objective: carcinoid tumors (CTs) represent the commonest

neuroendocrine tumors.
Those in the gastrointestinal tract are diagnosed in surgical

specimens, clinically, and using imaging techniques (endoscopy,
echoendoscopy, CT, Octreoscan, etc.).

The goal of this retrospective study was to review a personal
series of gastrointestinal carcinoid tumors, and to compare it to
those in the literature.

Patients and methods: the medical records of 40 Caucasian
patients with over 50 gastrointestinal carcinoid tumors (including
multiple cases) who were seen for a period of 16 years (1994-
2009) were reviewed.

Results: mean age at presentation was 52 years, 50% were
females, and mean tumor size was 9.9 mm. Most were gastroduo-
denal (42.5%) or rectal (30%), and were treated endoscopically.
Metastases and carcinoid syndrome (CS) were seen in 5% of pa-
tients. Survival at study endpoint was 85%.

Conclusions: age and gender were consistent with the litera-
ture. There was an increase in gastroduodenal (multifocal) and
rectal carcinoids, likely because the series was essentially endosco-
pical in nature (bias). There was a lower rate of CS and higher sur-
vival, likely due to earlier diagnosis and treatment.

Key words: Gastrointestinal carcinoid tumors. Neuroendocrine
tumors. Carcinoid syndrome.

RESUMEN
Objetivo: los tumores carcinoides (TC) son los tumores neuro-

endocrinos más frecuentes. Los digestivos se diagnostican en las
piezas quirúrgicas, en la clínica, y mediante los métodos de ima-
gen (endoscopia, ecoendoscopia, TAC y Octreoscan, etc.).

El objetivo de este trabajo retrospectivo fue revisar una serie
personal de tumores carcinoides digestivos y compararla con la li-
teratura.

Pacientes y métodos: se revisaron las historias clínicas de
40 pacientes de raza blanca con más de 50 tumores carcinoides
digestivos, algunos múltiples, observados durante 16 años (1994-
2009).

Resultados: la edad media de presentación fue 52 años, 50%
mujeres, con un tamaño medio del tumor de 9,9 mm. La mayoría
eran gastroduodenales (42,5%) y rectales (30%) y fueron tratados
por vía endoscópica. Las metástasis y el síndrome carcinoide (SC)
se observó en un 5% de los casos. La supervivencia en el momen-
to de cerrar el estudio era del 85%.

Conclusiones: la edad y el sexo fueron similares a lo descrito
en la literatura. Hubo un aumento de los carcinoides gastroduode-
nales (multifocales) y rectales, probablemente porque la serie era
fundamentalmente endoscópica (sesgo). Se observó una disminu-
ción de la aparición SC y un aumento de la supervivencia proba-
blemente por un diagnóstico y tratamiento más precoz.

Palabras clave: Tumores carcinoides digestivos. Tumores neu-
roendocrinos. Síndrome carcinoide.



slightly higher in females for malignant carcinoids at any
age, but predominating in the sixth decade of life.

Gastrointestinal carcinoids used to predominate
(74%) over bronchopulmonary ones (25%), 67.5 versus
25.3% (6) (Table I), but this proportion has been invert-
ed of late (20 versus 72%) (11). Differences are due to
the varying series and studies: clinical, surgical, or
necropsy-derived.

Appendicular (60%) (1,9), rectal, and ileal (4,12) CTs
were most common. Intestinal CTs represent 1% of gas-
trointestinal tract malignancies.

Another register shows an increase in pulmonary, gas-
tric, and intestinal CTs, and a decrease in appendicular
CTs (5).

Reviews have been performed (12) and series have
been reported for gastric, duodenal, intestinal, appendicu-
lar, rectal, etc., carcinoids.

These tumors may give rise to a typical carcinoid syn-
drome (CS) (flushing, bronchoconstriction and watery di-
arrhea) or an atypical one (CS-like).

OBJECTIVE

The goal of this retrospective study was to review a
personal series of gastrointestinal carcinoid tumors, and
to compare it to an updated review on this topic.

PATIENTS AND METHODS

Forty Caucasian patients with over 50 gastrointestinal
carcinoid tumors seen during 16 years were reviewed
(1994-2009); several subjects had multifocal tumors and
one was a multiple site case: a patient with MEN-1 had
several gastric and one retroperitoneal carcinoids. Only
one had a typical carcinoid syndrome, and one had an
atypical carcinoid syndrome.

Bias: the series was mainly based on endoscopy and
echoendoscopy (EUS) cases, therefore the number of gas-
troduodenal and colorectal carcinoids is higher than that of
appendicular (appendicitis) or intestinal (subocclusion)
ones, whose frequency is higher in surgical series.

Among all 40 patients, 25 gastroduodenal and colorec-
tal tumors were treated endoscopically, and 16 patients
with 21 CTs underwent EUS-assisted endoscopical resec-
tion once metastatic disease had been ruled out using CT
scans and Octreoscan.

Demographic parameters (race, age, sex, etc.), vari-
ables related to endoscopic and echoendoscopic tumor
characteristics (size, morphology, etc.), lesion location,
clinical manifestations, management, and survival at re-
view were all analyzed.

The statistical analysis was carried out using the SPSS
11.5 for Windows software.

RESULTS

Mean age at presentation was 52 years (range: 13-81
years). Sex: 20 M and 20 F (50%). All patients were Cau-
casian.

CT location: 0 esophagus, 14 stomach (35%), 3 duode-
num (7.5%), 3 intestine (7.5%), 5 appendix (12.5%), 1 colon
(2.5%), 12 rectum (30 %), 1 pancreas, and 1 liver (2.5%).

Multifocal in one organ: 10 in stomach (25%), 1 in
duodenum, 1 in intestine (2.5%).

Multiple sites: one case of MEN-1 with multifocal
gastric tumors and one retroperitoneal carcinoid; it was
managed with somatostatin analogues.

Mean size of lesions: 9.9 mm (range: 2-35 mm).
Endoscopy, echoendoscopy (EUS) and CT scans were

the determinant diagnostic modalities.
Treatment: polypectomy (14 cases), band-assisted

mucosectomy (6 cases), transanal endoscopic micro-
surgery (TEM) (2 cases), appendectomy (5 cases), surgi-
cal resection (3 cases), somatostatin (3 cases), and
chemotherapy (2 cases). None was treated with growth
factor inhibitors.

Endoscopic management was used for 25 gastroduo-
denal and colorectal tumors, and 16 patients with 21 CTs
underwent EUS-assisted endoscopic resection. This se-
ries is the subject of a different report.

Metastases and CS: 2/40 (5%)
Survival: 34/40 (85%).

DISCUSSION

Tumors in the esophagus (0.1%) (11), bile ducts, papilla,
and pancreas are anecdotal findings (12) (Tables I and II).

One of our cases involved the pancreas and had liver
metastases, had been surgically confirmed, and had a car-
cinoid-like syndrome that was treated with somatostatin
analogues (13).
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Table I. Distribution of CTs by site in the various series
available

Sanders 1964 Godwin 50-69 Modlin 1973-91-2003 (6) Soga (30) Younes 2008
2.569 c. (2) 2.837 c. (4) 5.468 c. (5) 13.715 c. 11.842 1000 c.(11)]

Thorax – 10.2% 32.7% 25% 35.8 71.6%
Digestive 80 60 67 64.2 20.2
Biliary 0.1 0.3
Esophagus 0 0.1
Stomach 3 2.2 3.8 8.7 11.4
Duodenum 2.5 1.8 2.1 < 3 8.3
Intestine 32 11.8 19.1 41.8 12
Appendix 45 43.9 7.6 18.2 9.6
Colon 2.5 7.4 11.3 > 10
Rectum 11 15.4 10.1 27.4 15
Other 1.1 7.3 12.5 5 0.7 4.1
Unknown 3.6
In the last reviews (40,41) mean age was 60 years, 54% female, 55% gastroin-
testinal (intestinal predominate) versus 30% bronchopulmonary (41).



Gastric CTs amount to less than 1% of gastric neo-
plasms, and represented 2-4% of all carcinoids (4,5), but
their rate has increased to almost 12%.

Up to more than 70% of cases (12,14-19) are associat-
ed with type-A chronic atrophic gastritis (ACAG) or per-
nicious anemia (gastric CTs, type 1). They are usually
smaller than 1 cm and multifocal in 50%. Hypergastrine-
mia plays a fundamental role (14,15), so chronic therapy
with Sandostatin is appropriate.

Around 5-10% of cases (gastric CTs, type 2) are asso-
ciated with Zollinger-Ellison syndrome (ZES) in the set-
ting of MEN-1 under genetic influence. Treatment and
prognosis are similar to those associated with ACAG.

Approximately 15-25% of cases are sporadic (gastric
CTs, type 3), single lesions greater than 1-2 cm, and orig-
inate metastases in over 50% of patients (Ki greater than
2%). They have been associated with an atypical carci-
noid syndrome induced by histamine.

When greater than 2 cm these tumors are usually fatal
(16). In our series no gastric CT was greater than 20 mm,
and most were treated endoscopically (Table III).

Their rate and incidence have increased (19), which
our series also seems to corroborate.

Duodenal CTs are usually small, less than 1 cm in size
(our cases were equal to or smaller than 5 mm) and locat-
ed in the bulb (20). In the most extensive series (21) with
24 cases, 89% were smaller than 2 cm, and 85% were
confined to the mucosa and submucosa, with a survival
rate of 100% at nearly 4 years.

Intestinal tumors represent 1% of gastrointestinal tract
malignancies (22), with an incidence of 0.7 in males and
0.6/100,000 in women (22); they are usually located in
the ileum and are multifocal or multisite, induce metasta-
sis in lymph nodes and the liver (second only to right
colon tumors in metastasis production), and result in typ-
ical carcinoid syndrome (flushing and watery diarrhea)
because of serotonin (5-HIAA), substance P, etc., in 5-
7% of patients.

Among the three cases in our series two were single
lesions and one was multifocal (subocclusion); none
had liver metastasis, and both responded well to surgery
(Fig. 1).

They induce bleeding, mesenteric fibrosis, and occlu-
sion leading to intestinal resection.

Malignant carcinoid tumors have a survival rate of
65% at 5 years (12). In a recent study of 3,911 intestinal
carcinoids during 30 years (23) 5-year survival was 63%,
74% for localized CTs, 72% for CTs with regional metas-
tasis, and 43% for those with distant metastases. This
register claims that intestinal CTs are most common
(21% of all gastrointestinal CTs), and their rate is increas-
ing mainly in women and black patients.

Appendicular CTs are diagnosed in the fourth or fifth
decade of life (12,24); in younger patients they are found
in appendectomy specimens after acute appendicitis (25);
they are more common in women than in men (25). Four
of the 5 patients in our series were females.

Tumor size is the most significant prognosis factor
–95% are smaller than 2 cm and appendectomy suffices.
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Table III. Series and reviews of gastric carcinoids

Author & year No. Sex Age X Multiple H Metastasis CS

Sanders 1964 (2) 86 c. 28% –
Gough 1994 (15) 36 c. 58% M 58 a. 42% 50% 33% 11%
Thomas 1994 (16) 104 c. 55% M 61 a. 42% 10% 0%

X: 19 mm
Modlin 1995 (17) 16 c. 50% M 66 a. 50% 63% GCA 0%
Varas 13 c. 38% M 50 a. 69% 61% 7,7% 0%

X: 7,9 mm
Modlin 1997 (19) 265 c. 64 a.
Increased from 0.3 to 0.54%
Modlin 2003 (36) 562 c 62 a.
Increased from 0.3 to 1.77%
Survival at 5 years 51-63%
Mulkeen (44): review 64% M M:F ratio 1:2 vs. 1.71 for gastric cancer
Massironi (45): review, classification, management and treatment with somatostatin
H: hypergastrinemia associated with type-A chronic atrophic gastritis (ACAG).
Pernicious anemia, Zollinger-Ellison syndrome (ZES) or multiple endocrine neopla-
sia (MEN). CS: carcinoid syndrome. F: female. M: male.

Table II. Historical series and current endoscopic series

Surgical series (26) Mixed series (clinical-surgical) (28) Endoscopic series

CT (CS) 14 (2) 14% 11 (1) 66 (5) 41 (2)
GI tract 14 (2) 14% 10 (1) 10% 66 (5) 7.6 40 (2) 5%
Rectum 12 (30%)
Appendix 11 (78.6%) 4 (40%) 25 (37.9%) 5 (12.5%)
Colon 0 1 1 (2.5%)
Ileum 2 3 3 (7.5%)
Duodenum 1 1 3 (7.5%)
Stomach 0 1 14 (35%)
Other 2 (5%)

(pancreas, etc.)
CS: carcinoid syndrome: flushing and watery diarrhea. Its frequency in the litera-
ture is lower than 10% of all CTs. Soga (30): 7.7%. Current series: 2/40 (5%).

Fig. 1. Carcinoid tumor (courtesy Dra. Cristina Durán).



One third are greater than 2 cm and present with metasta-
sis, which requires right colectomy (24,25).

Survival at 5 years is 94% when the disease is con-
fined to the appendix (5), 85% when regional metastases
exist, and 34% when distant metastases are present (even
liver metastases, which may result in carcinoid syn-
drome).

Among gastrointestinal CTs appendicular tumors are
most common, with rates of 44% (4), 60% (1), 66% (9),
78% (26), and 73% (27).

Colonic CTs are rare and big, represent less than 1% of
all colonic tumors, and fewer than 5% induce CS. Five-
year survival is 70% when local (5), 44% when regional
metastases are present, and 20% for cases with distant
metastases.

In our series only one colonic carcinoid was found,
which was 30 mm in size and had no metastasis.

Rectal carcinoids represent 1.8% of rectal neoplasms
(4) and up to 15-20% of gastrointestinal carcinoids
(29,30), and are more common in the sixth decade of life
(5). Around 50% are asymptomatic and represent chance
findings during routine colonoscopies in the USA. Most
common symptoms include anorectal complaints (29).
Survival after 5 years is 81, 47, and 18%, respectively (5)
in the USA. Survival was 85% in Japan (30).

Those smaller than 1 cm are treated with local excision
because of their early diagnosis (30). Tumors greater than 2
cm represent surgical cases (low anterior resection or ab-
dominoperineal resection depending on their level in the
rectum), since these lesions have metastasis in 83% of cases
and muscularis propria infiltration in 88% of patients (31).

The management and therapy of tumors 1-2 cm in size
is controversial, but most will benefit from local treat-
ment, with polypectomy versus band-assisted resection
(32-34). Most of our cases were treated with polypecto-
my, band-assisted mucosectomy, and TEM.

In our series, likely because of its bias, gastric and rec-
tal lesions were most common, and were managed with
endoscopic therapy (polypectomy and bands, mainly)
(35) (Fig. 2).

The incidence of gastrointestinal (23,36) and rectal
CTs is increasing when compared to that seen 25 years
ago, around 0.4/100,000/year (3,35); it is probably above
4 cases/100,000 population/year, whereas in the USA the
incidence of bronchopulmonary CTs was 1.57/100,000 in
2003 (37). Total CT incidence is higher than 5 cas-
es/100,000/year, and digestive lesions, mainly intestinal
tumors, remain preponderant (38-41); the prevalence and
incidence of rectal CTs (42,43) and gastric CTs (44-46) is
also increasing. Polish authors (43) analyzed over 50,000
colonoscopies in a screening program for colorectal can-
cer, and found 25 carcinoids (prevalence: 0.05%) in 24
patients with a mean age of 54 years; maximum tumor
size was 10 mm (mean: 6 mm). The increase in gastric
CTs may possibly result from screening with gastroscopy
and biopsies, as well as from a greater use of immunocy-
tochemistry (positivity for chromogranin and synapto-

physin is pathognomonic for carcinoid) (46).
The prognosis of CTs depends on their size (1 cm), the

presence or absence of metastasis, and the development
of CS (less than 10%). Tumors greater than 1 cm metas-
tatize to the liver in 58% of cases, and show a 5-year sur-
vival rate of 43% in a classic series of 156 cases –47 ap-
pendicular (30%) and 41% multiples lesions (35).

The Brazilian registry (11) shows a 5-year survival
rate around 70%, and 10-year survival at 50%; at the time
of analysis 30% of patients were still alive, and 46% of
these had no evidence of disease. Current survival in our
series is 85%.

Survival for rectal and gastric CTs has increased over
20% in late reviews, probably due to earlier diagnosis
(endoscopy, biopsies, echoendoscopy, CT scanning, and
Octreoscan) and treatment (42,46).

Somatostatin analogues may also have probably repre-
sented an advance in the management of CTs, particular-
ly of gastric tumors, types 1 and 2 (46).

CONCLUSIONS

In our series patient age and gender (Caucasians) was
similar to that described in the literature. The most com-
mon location was the stomach.

Overall incidence is probably increasing; regarding
historical series, the percentage of gastroduodenal (many
of them multifocal) and rectal CTs have increased likely
due to the use of endoscopy, and because the initial his-
torical series was predominantly surgical in nature (ap-
pendicular tumors predominated). The percentage of in-
testinal and appendicular carcinoids has decreased in
contrast with literature reviews, but there is probably a
bias since our series was based on endoscopy and
echoendoscopy procedures. Most gastroduodenal and
rectal CTs were treated endoscopically.
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Fig. 2. Immunohistochemistry with positive chromogranin in a duode-
nal carcinoid that was resected using band ligation.
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CS has decreased likely because of earlier CT diagno-
sis and treatment, and survival has slightly increased as a
result of novel therapies.
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