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ABSTRACT

Gastric carcinoid tumors are rare tumors that originate from gastric enterochromaffin-like cells in the oxyntic mucosa and constitu-
te 3.2-4% of all carcinoid tumors. Herein, outcome of a single institution experience with gastric carcinoid tumors were evaluated
retrospectively. The patients with gastric carcinoid tumors were  analyzed with respect to their presenting signs and symptoms, se-
rum gastrin level, imaging studies, operative procedures and outcome of  21 patients with gastric carcinoid tumor were enrolled in
this study. Sixteen patients had type 1 and 5 had type IV gastric carcinoid tumors. Endoscopic biopsy was performed in 15 patients
with type I and in 2 patients with type IV. Multifocal tumor was seen in 7 patients with type I. Preoperative serum gastrin levels we-
re high in 11 patients with type I  and 3 patients with type IV gastric carcinoid tumor. In the patients with type I gastric carcinoid tu-
mor, endoscopic mucosal resection (EMR) was performed  in 6 patients with only one tumor and  the tumor size less than 1 cm. In
this group, 3 patients had relapse (50%). Total gastrectomy was performed  in all the patients with type IV gastric carcinoid tumor.
The 5-year survival of type I and IV gastric carcinoid tumors were 69.1% and 48.6%, respectively. 
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ÖZET

Mide Karsinoid Tümörleri: Tan› ve Tedavide Karfl›lafl›lan Problemler

Midenin karsinoid tümörleri nadir olup mide mukozas›nda yerleflen enterokromafin hücrelerden köken al›r ve tüm karsinoid tümörle-
rin % 3,2- 4’ünü oluflturur. Burada tek bir merkezin mide karsinoid tümörlü hastalar› retrospektif olarak de¤erlendirilip sonuçlar› su-
nulmufltur. Baflvuru flikayetleri, bulgular, serum gastrin düzeyleri, görüntüleme çal›flmalar›, tedavi yaklafl›mlar› ve sonuçlar› de¤erlen-
dirilen 21 hasta çal›flmaya dahil edilmifltir. Hastalar›n 16’s›nda tip I, 5’inde tip IV karsinoid tümör saptanm›fl, tip I mide karsinoid tü-
mörlü 15 hastaya ve tip IV  tümörlü 2 hastaya endoskopik biyopsi yap›lm›flt›r. Tip I karsinoid tümörlü 7 hastada multifokal tümör sap-
tanm›flt›r. Preoperatif serum gastrin düzeyleri tip I tümörlü 11 hastada ve tip IV tümörlü 3 hastada yüksek olarak bulunmufltur. Tip I
mide karsinoid tümörlü hastalardan 1 cm boyutundan küçük tek bir tümörü olan 6 hastaya endoskopik mukozal rezeksiyon (EMR)
uygulanm›flt›r. Bu gruptaki 3 hastada (%50) nüks saptanm›flt›r. Tip IV mide karsinoid tümörlü tüm hastalara total gastrektomi uygu-
lanm›flt›r. Befl y›ll›k sa¤ kal›m oranlar› tip I ve tip IV mide karsinoid tümörlü hastalarda s›ras›yla %69,1 ve %48,6 olarak saptanm›flt›r.
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INTRODUCTION
Gastric carcinoid tumors are rare tumors that origi-
nate from gastric enterochromaffin-like (ECL) cells
in the oxyntic mucosa. It constitutes 3.2-4% of all
carcinoid tumors and consists of the following
types: type I is associated with chronic atrophic
gastritis, type II develops in patients with combined
multiple endocrine neoplasia type I and the Zollin-
ger-Ellison syndrome, and  type III  is sporadic.
Although the pathogenesis of these tumors is not
completely understood, hypergastrinemia has an
important role in the development of types I and II.
The multiple endocrine neoplasia type I gene loci
may be involved in type II gastric carcinoid tu-
mors.1-3 The other type (type IV) originates from
non-ECL endocrine cells. This type is poorly diffe-
rentiated and often highly malignant. It can be loca-
lized in any part of the stomach.2,4

The optimal treatment of gastric carcinoid tumors is
still a matter of debate. The management of gastric
carcinoids is largely dependent upon the subtype
and size of the lesion.3

The goal of this retrospective study was to report the
presentation, treatment, and outcome of a single ins-
titution experience with gastric carcinoid tumors. 

PATIENTS AND METHODS
After appropriate Institutional Review Board app-
roval, the patients diagnosed to have gastric carci-
noid tumors and treated  surgically between the ye-
ars  May 1996-December 2007 in Gazi University
and Bayındır Hospital were included in the study.
These patients were  analyzed with respect to their
presenting signs and symptoms, serum gastrin le-
vel, imaging studies (endoscopy, endoultrasonog-
raphy, computed tomography, and  scintigraphy),
operative procedures and outcome. Numerical data
are summarized as median (range). Kaplan-Meier
analysis was used to calculate the crude cumulative
survival rates. 

RESULTS
Between May 1996 and December 2007, 21  pati-
ents with gastric carcinoid tumors were enrolled in
this study. The patients’ demographic and clinic fe-
atures were in Table 1. 

Endoscopic biopsy was performed in 15 patients
with type I and in 2 patients with type IV. Multifo-
cal tumor was seen in 7 patients with type I. No
multifocal tumor was determined in patients with
type IV. In 2 patients with type I, metastatic disease
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Table 1. The patients’ demographic and clinic features

Type of carcinoid Type I (n= 16) Type IV (n= 5)

No of tumor 1/ >1 7/9 1/4

Age (median) (range) 50 (32-66) 54 (30-70)

Female/Male 12/4 4/1

Tumor size (median) (range) 2.1 (0.2-3.0) 2.8 (1.3-8)

Anemia with no gastrointestinal bleeding 8 3

Flushing1 -

Serum gastrin levels (pg/mL) (median) (range) 1379 (163-2400) 896 (190-1402) 

Endoscopic biopsy 15 2

Multifocality 7 -

Liver metastasis 1 1

Carcinoid syndrome 2 -

Endoscopic mucosal resection 9 -

Surgical procedure

Partial gastrectomy (antrectomy) 3 -

Total gastrectomy 10 5

Follow-up (median range-months) 34 32



was determined. Preoperative serum gastrin levels
were high in 11 patients with type I gastric carcino-
id tumor and 3 patients with type IV gastric carci-
noid tumor.  

Surgical Treatment
In the patients with type I gastric carcinoid tumor,
EMR was performed in 6 patients with only one tu-
mor and the tumor size less than 1 cm. In this gro-
up, 3 patients had relapse (50%). The average re-
lapse time was 18 months (range, 6-36 months).
Partial gastrectomy (antrectomy) procedure was
performed after relapse. Total gastrectomy (n= 7)
and EMR (n= 3) were performed in the type l gast-
ric carcinoid tumor patients with more than one tu-
mor or the tumor size higher than 1 cm. No recur-
rence was seen in the patients performed total gast-
rectomy. However, recurrence was determined  in 3
patients performed EMR. The average relapse time
was 16 months (range, 6-24 months). Total gastrec-
tomy was performed to the patients with recurren-
ce.  All patients with type IV gastric carcinoid tu-
mor underwent surgery for total gastrectomy. 

Outcome: The 5-year survival of type I and IV
gastric carcinoid tumors were 69.1% and 48.6%,
respectively. 

DISCUSSION
Carcinoid tumors usually originate in hormone-
producing cells that line in the small intestine or ot-
her cells of the digestive tract. Gastrointestinal car-
cinoid tumors grow slowly. Most of  them occur  in
the appendix, small intestine, and rectum. It is com-
mon to develop  more than one tumor at the same
time  in the small intestine. Gastric carcinoid tu-
mors are rare tumors and constitute 3.2-4% of all
carcinoid tumors. The increased use of endoscopy
and advances in imaging has led to a relative incre-
ase in detection of gastric carcinoid tumors re-
cently.1-3

Gastric carcinoid tumors consist of the following
types: type I gastric carcinoid tumor develops from
ECL cells and is the most common type of gastric
carcinoid tumor. It is associated with hypergastrine-
mia and  is situated in corpus or fundus. They are
usually small (1 cm or less) and often multicentric.

This type has benign behavior and rarely metastasi-
zes. It occurs within the setting of chronic atrophic
gastritis with achlorhydria-induced hypergastrine-
mi.2-4 Type II, similar type I, develops from ECL
cells and the least common type. It can be associ-
ated with hypergastrinemia and MEN-1 syndrome.
This type localize in corpus or fundus. The tumors
are multicentric and their sizes are 1 cm or less. It
has benign behavior and the overall survival is re-
lated more with the underlying MEN-1 syndrome
than  gastric carcinoid tumor.2-4 Type III gastric car-
cinoid tumors develop from ECL cells. In this type,
serum gastrin levels are generally normal. The tu-
mor, situated in corpus or fundus, is solitary and
larger. Type III gastric carcinoid tumors are often
highly malignant and the overall 5-year survival ra-
tes are less than 50%.2-4 Type IV gastric carcinoid
tumors develop from other endocrine cells. It is lo-
cated in any part of the stomach. The tumor is ge-
nerally solitary and larger. They have often highly
malignant behavior.2-4

In our study, type I gastric carcinoid tumor was the
most common type. The other type was type IV.

Patients with gastric carcinoid tumors have nonspe-
cific symptoms such as pain or abdominal mass.
These tumors are known to secrete serotonin and
other histamine like substances. Carcinoid syndro-
me occurs when the load of secreted serotonin and
histamine exceeds the metabolizing capacity of
monoamine oxidase present in the liver and lung.
The patients with gastric carcinoid tumors can be
diagnosed at screening with gastroscopy because of
atrophic gastritis.1-5

Gastrin, secreted by antral G-cell, causes ECL cells
to release histamine and is a  potent trophic agent.
3,6-8 Gastrin level is detected to be high in conditions
of increased gastric acidity (such as Zolinger-Elli-
son syndrome) and detected to be low in conditions
of reduced gastric acidity (such as atrophic gastri-
tis, use of gastric acid inhibitors). Especially, incre-
ased serum gastrin level can be seen in type I and II
gastric carcinoid tumors.

In this study, the patients’ major symptom or sign
were epigastric pain and anemia without bleeding.
Gastric carcinoid tumor was diagnosed in 81% of
patients at screening with gastroscopy. Flushing
was also one of the symptoms in one patient with
type I gastric carcinoid tumor.
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High levels of different amines and peptides may
be determined in the gastric carcinoid tumors. To-
day, plasma chromogranin is the primary screening
tool.9 The urine levels of the peptides, amines
and/or their degradation  products may be used.
However, they are less sensitive than their plasma
measurements.9,10 Only serum gastrin level could be
studied in the study. Preoperative serum gastrin le-
vels were high in 11 patients with type I gastric car-
cinoid tumor and 3 patients with type IV gastric
carcinoid tumor.  

In a histochemical study of the gastric carcinoids,
majority of the tumors are found to be confined to
the mucosa and submucosa. Also, chromogranin
and argyrophilic positivity are noticed.2,11 Immuno-
histochemistry with chromogranin A (CgA) and
synaptophysin assessment  is of relevance in iden-
tifying hyperplasia, dysplasia and malignant trans-
formation of ECL cells. Also, immunohistochemi-
cal determination of the proliferative index with Ki-
67 and evaluation of the mitotic index, by counting
number of mitosis per 10 high-power fields, are
mandatory, with a negative prognostic meaning
when Ki-67 is > 2% and mitotic index is > 2.12 In
our cases the tumor size were ranged from 0.2 to 3
cm in the type I and 1,3 to 8 cm in the type IV gast-
ric carcinoid tumors. Multifocality of the tumor we-
re found in 7 patients with type I gastric carcinoid
tumor. In these patients, in endoscopic biopsy inva-
sion of muscularis propria and negative prognostic
index was reported.

The treatment choice is dependent upon the type,
size and number of the tumors. In type I gastric car-
cinoid tumors with chronic atrophic gastritis and
hypergastrinemia, EMR can be initial treatment of
choice if the tumors are smaller than 1 cm and  not
extending beyond the submucosa and are fewer
than five in number. 2,3,13 After EMR, the patients
should be performed endoscopy regularly every 6
to 12 months. If recurrence is seen, wide surgical
resection such as partial gastrectomy, antrectomy or
total gastrectomy can be performed, depending on
the extention of the disease.3 Type IV tumors con-
sist of poorly differentiated endocrine carcinomas
and  mixed exocrine-endocrine carcinomas. Atrop-
hic gastritis has been seen in up to 50% of these pa-
tients. The tumors are usually larger than 5 cm, of-
ten ulcerating and surgically unresectable. The

prognosis is poor, with a median survival of only 8
months reported in the literature.14 In these patients,
wide surgical resection such as total gastrectomy
should be performed.

In this study, EMR was performed in 6 patients
with type I gastric carcinoma with only one focus
and the  tumor size less than 1 cm. The recurrence
rate was 50% and average recurrence time was 18
months, and antrectomy procedure was performed
after relapse. Total gastrectomy (n= 7) and EMR
(n= 3) were performed in the patients with more
than one tumor or the tumor size higher than 1 cm.
No recurrence was seen in the patients after total
gastrectomy. However, recurrence was determined
in 3 patients performed EMR. The average relapse
time was 16 months. Patients with recurrence un-
derwent surgery for total gastrectomy also.  Total
gastrectomy was performed in all the patients with
type IV gastric carcinoid tumor as the first choice
of surgery. 

The patients with metastatic disease have  poor
prognosis. The medical treatment of the metastatic
gastric carcinoid tumor is the same as for the other
metastatic neuroendocrine tumors. The somatosta-
tin analogues, α-interferon, and different combina-
tions of chemotherapeutic agents can be used. Ho-
wever, it is difficult to change their same poor out-
come.3,15-17

The 5-year survival of type I and IV gastric carci-
noid tumors were 69.1% and 48.6%, respectively in
our study. 

In conclusion, for long term survival,  the patients
with carcinoid tumors should be performed an ef-
fective preoperative evaluation and an optimal ma-
nagement protocol. 
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