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Abstract
AIM: To describe disease characteristics and treatment 
modalities in a group of rare patients with metastatic 
gastric carcinoid type 1 (GCA1).

METHODS: Information on clinical, biochemical, ra-
diological, histopathological findings, the extent of the 
disease, as well as the use of different therapeutic 
modalities and the long-term outcome were recorded. 
Patients’ data were assessed at presentation, and 
thereafter at 6 to 12 monthly intervals both clinically 
and biochemically, but also endoscopically and histo-
pathologically. Patients were evaluated for the presence 
of specific symptoms; the presence of autoimmune dis-
orders and the presence of other gastrointestinal ma-
lignancies in other family members were also recorded. 
The evaluation of response to treatment was defined 
using established WHO criteria.

RESULTS: We studied twenty consecutive patients 
with a mean age of 55.1 years. The mean follow-up 
period was 83 mo. Twelve patients had regional lymph 
node metastases and 8 patients had liver metastases. 
The primary tumor mean diameter was 20.13 ± 10.83 
mm (mean ± SD). The mean Ki-67 index was 6.8% ± 
11.2%. All but one patient underwent endoscopic or 
surgical excision of the tumor. The disease was stable 
in all but 3 patients who had progressive liver disease. 
All patients remained alive during the follow-up period.

CONCLUSION: Metastatic GCA1 carries a good overall 
prognosis, being related to a tumor size of ≥ 1 cm, an 
elevated Ki-67 index and high serum gastrin levels. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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antrectomy could be considered to remove the source 
of  excessive gastrin secretion[14]. Importantly, somatosta-
tin analogues (SSAs) have been increasingly used in the 
treatment of  patients with GCA1 or GCA2[15], based on 
their capability to inhibit gastrin release, reduce the ECL 
cell hyperplasia[16-20], and to substantially decrease tumor 
load[21-23].

Metastatic GCA1 are extremely rare and little is known 
about their natural history, treatment and prognosis. We 
conducted a multicenter, retrospective analysis to de-
scribe disease characteristics and treatment modalities in 
a group of  rare patients with metastatic GCA1. 

MATERIALS AND METHODS
Twenty consecutive patients with metastatic GCAs1 
treated in five tertiary referral centers for at least 6 mo 
were studied. Information on clinical presentation, bio-
chemical profile, imaging, histopathological findings and 
disease extent (using the TNM classification)[24] were 
recorded. The use of  varying therapeutic modalities and 
the long-term outcome of  these patients were also re-
corded. Patients’ data were assessed at presentation, and 
thereafter at 6-12 monthly intervals both clinically and 
biochemically, but also endoscopically and histopatho-
logically. 

Clinical assessment
Patients were evaluated for the presence of  symptoms 
such as abdominal pain, nausea, vomiting and dyspepsia; 
the presence of  autoimmune disorders associated with 
pernicious anemia and the presence of  other gastroin-
testinal malignancies in other family members were also 
recorded. 

Biochemical evaluation
Pernicious anemia was defined as a low serum vitamin 
B12 level (normal range 180-670 pmol/L) and at least one 
positive antibody against parietal cells, intrinsic factor or 
proton-pump antigen. Serum gastrin and chromogranin 
A (CgA) were measured after an overnight fast, and 
thereafter at regular intervals (3-6 mo) during the study 
period. Treatment with proton pump inhibitors (PPIs) 
was discontinued for at least 3 wk before blood samples 
were taken. Serum CgA and gastrin were measured us-
ing commercially available radioimmunoassay kits: CGA-
RIACT, CISBIO International, France (normal reference 
range of  19.4-98.1 ng/mL), or Euro-Diagnostica, Malmö 
(upper normal limit 4 nmol/L) for CgA, and DiaSorin, 
Stillwater, Minnesota 55082-0285, United States (normal 
reference range of  40-108 mU/L) or EURO-Diagnosti-
ca, Malmö (upper normal limit 60 pmol/L) for gastrin, 
respectively.

Imaging assessment
All patients underwent imaging assessment at diagnosis, 
including either 111In-pentetreotide scintigraphy (Oc-
treoscan) or (68)Gallium-DOTA-TATE/-TOC/-NOC 
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Core tip: Metastatic gastric carcinoid type 1 (GCA1) 
are extremely rare and there is no data regarding 
their natural history, treatment and prognosis. Based 
on our study, metastatic GCA1 carries a good overall 
prognosis. Metastatic spread appears to be related to 
a tumor size of ≥ 1 cm, an elevated Ki-67 index, and 
to high serum gastrin levels. Endoscopic surveillance is 
extremely important for follow-up. Surgical resection 
should be performed only in patients in whom total 
tumor excision is expected. Although still controversial, 
somatostatin analogues could be considered as first 
line treatment to lower the elevated gastrin levels and 
suppress enterochromaffin like cell hyperplasia. 
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INTRODUCTION
Gastric carcinoids (GCAs) are neuroendocrine tumors 
(NETs) of  the gastric mucosa originating from entero-
chromaffin like (ECL) cells[1]. GCAs arise either spon-
taneously or in response to a chronic hypergastrinemia 
state; due to their rarity (only 2% of  all carcinoids and 
8.7% of  gastrointestinal carcinoids)[2,3], the predictors of  
metastatic disease have not been systematically addressed. 

GCAs are divided into three distinct types. Type 1 
(GCA1) represents the majority (approximately 75%) 
and is associated with chronic atrophic gastritis and au-
toimmune destruction of  parietal cells. Type 2 (GCA2) 
(approximately 5%-10%) occurs almost always in the 
context of  Multiple Endocrine Neoplasia type 1 (MEN1). 
Both types 1 and 2 GCAs occur in the setting of  elevated 
serum gastrin which exerts a trophic effect on gastric 
enterochromaffin-like (ECL) cells leading to neuroendo-
crine cell hyperplasia and multifocal polypoid carcinoid 
tumors. These tumors are well differentiated and carry an 
excellent overall prognosis. Type 3 GCAs (15%-25%) are 
not related to hypergastrinemia and follow an aggressive 
course[4-6].

Type 1 GCAs are usually discovered during upper 
gastrointestinal tract (GIT) endoscopy performed for 
non specific symptoms (nausea, abdominal pain, dyspep-
sia)[7], or during investigation of  anemia[8-10]. In the past, 
type 1 GCA was frequently diagnosed in women in their 
5th to 7th decades; however, with the more extensive use 
of  endoscopy, the diagnosis occurs at a younger age[11].

Traditionally, GCA1s are endoscopically removed[12,13]; 
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there was a first-degree relative with history of  gastric (2 
patients) or pancreatic (one patient) adenocarcinoma. 

Basal evaluation (at diagnosis) 
At diagnosis gastroscopy revealed macroscopic gastric 
carcinoid tumors (described as “nodules”, “ulcers” or 
“polyps”) in all patients, with a mean diameter of  20.13 
± 10.83 mm (mean ± SD) (range 4-55 mm). The tumors 
were single in 6/20 patients (30%), and multiple (defined 
as ≥ 2 tumors seen on gastroscopy) in the remaining 14 
(70%). ECL cell hyperplasia was observed in all patients. 
The mean Ki-67% proliferation index was 6.8% ± 11.2% 
(range 1%-20%). None of  the patients included in the 
present series presented with ZES and the associated 
MEN1 syndrome or with characteristics of  type 3 gastric 
carcinoids (Tables 1 and 4).

EUS was intended to be performed in all patients in 
order to reveal any residual and/or sub-mucosal tumors. 
Signs of  aggressiveness or invasiveness at first biopsy 
were demonstrated in seven out of  12 patients with avail-
able data (58%) and included: ulceration of  the primary 
lesion in two patients (17%); vascular invasion in two 
patients (17%); invasion of  the muscularis mucosa and 
lamina propria in four patients (33%). Peri-gastric/gastro-
hepatic ligament lymph node invasion was observed in 9 
patients (45%) as demonstrated by CT scan and/or Oc-
treoscan or (68)Ga-DOTATOC/NOC/TATE PET-CT; 
distant metastases were present at initial diagnosis in 9 
patients (45%), and included liver metastases in eight and 
diaphragmatic metastases in one out of  the 20 patients.

Treatment
Ten out of  the twenty patients (50%) underwent total 
gastrectomy or a Billroth 2 operation (gastro-jejunostomy) 
and lymph node dissection, another 4 patients (20%) un-
derwent antrectomy and wedge resection, whereas endo-
scopic resection of  the dominant lesion was performed 
in 5 patients (25%). One patient underwent only primary 
tumor biopsy (Table 1, patient No. 3). 

Histopathological analysis following tumor resection 
demonstrated positive staining by immunohistochemistry 
(IHC) for neuroendocrine markers (chromogranin and 
synaptophysin) in all patients (100%), for vesicular mono-
amine transporter 2 (VMAT2) in two patients (10%), and 
for neuron specific enolase (NSE) in seven patients (35%). 
Ki-67 indices were available in 17 out of  the 20 patients 
included; eleven tumors were defined as ENETS grade 1 

Evaluation of response to treatment
Disease response was defined using established WHO 
criteria[24].

Patients were considered in remission if  symptoms 
disappeared, gastrin and CgA levels were substantially 
reduced (> 50% reduction) or returned to normal range 
and if  there was no evidence of  residual disease follow-
ing treatment. The study was approved by the local in-
stitutional ethical committees and informed consent was 
obtained from all patients.

Statistical analysis
Results were expressed as mean ± SD. Nonparametric 
ANOVA (Kruskal-Wallis one-way ANOVA) was used 
to assess and compare different parameters (such as the 
mean age at diagnosis, the size of  the largest tumor, the 
Ki-67 etc.) at diagnosis (Table 2), or the levels of  gastrin 
at diagnosis and following surgical treatment/at last visit 
(Table 1). Post hoc comparisons were made using Mann-
Whitney U test. A P value of  < 0.05 was considered sig-
nificant. 

RESULTS
The clinical characteristics of  all patients included in the 
study are shown in Table 3. The cohort included 9 men 
and 11 women with a mean age of  55.1 years. Whereas 
women are usually at higher risk for autoimmune atro-
phic gastritis, our cohort included patients of  both gen-
ders, showing only a slight preponderance in the number 
of  female patients. The mean duration of  follow-up was 
83 mo (range 12-360 mo). Other autoimmune diseases 
(e.g., Hashimoto’s thyroiditis, Sjögren’s syndrome) were 
diagnosed in two patients (10%). In three patients (15%) 

Table 2  Factors of significance in the suspicion of metastatic gastric carcinoid type 1  n  (%)

Characteristics All GCA1 patients 
(n  = 254)

Metastatic GCA1 patients 
(n  = 20)

P  value at diagnosis 
(metastatic vs  all GCA1)

Age (yr), mean ± SD 58.5 ± 12.7      55.1 ± 12.8    0.050
Size of largest tumor (mm, mean ± SD)   7.9 ± 12.1 20.14 ± 11 < 0.001
Ki-67 (%, mean ± SD) 1.9 ± 2.4        6.8 ± 11.2 < 0.001
Symptomatic 112 (44) 18 (90) < 0.001
Gastrin levels (mI/L, mean ± SD) at diagnosis 898 ± 418   2138.4 ± 1562 < 0.001

GCA1: Gastric carcinoid type 1.

Table 3  Demographic and clinical characteristics of the 
patients included in the study  n  (%)

Characteristics All patients n  = 20

Age (yr), mean ± SD      55.1 ± 12.8
Male:female, n 9:11
Caucasians 95%
Size of primary tumor (mm), mean ± SD 20.14 ± 11
Symptomatic 18 (90)
Atrophic gastritis   20 (100)
Other autoimmune diseases   2 (10)
Familial aggregation   3 (15)
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(Ki-67 ≤ 2%) and six tumors as grade 2 (Ki-67 between 
2%-20%). The final value for the mean Ki-67 prolifera-
tion index measured 4.8%, slightly lower than the Ki-67 
value at first endoscopy (6.8%); interestingly, the Ki-67 
was significantly higher in the liver/lymph node metasta-
ses than in the primary tumor in 4/20 patients. 

Based on local team decision, five out of  the 20 pa-
tients assessed were treated with somatostatin analogues 
(SSAs): in four patients Sandostatin LAR (Novartis, Ba-
sel, Switzerland) 30 mg/month, in one patient Somatu-
line Autogel (Ipsen, Paris) 90 mg/month, whereas in one 
patient pegylated interferon alpha was added to the SSA 
at a dosage of  50 micrograms per week, as anti-secretory 
and anti-proliferative therapy. 

Treatment related adverse events were reported in 
only 3 patients and included diarrhea (one patient), fa-
tigue (in the patient treated with interferon alpha) and 
gastrectomy-related dumping syndrome in one patient.

None of  the patients received chemotherapy or pep-
tide receptor radioligand therapy, to date. 

Laboratory and imaging assessment at diagnosis 
Gastrin and CgA levels were elevated at diagnosis in all 
patients with available data (14/20 patients for gastrin, 
and 13/20 patients for CgA) and reached 2138.4 ± 1562 
mU/L for gastrin (normal range 40-108 mU/L) and 
507.6 ± 403.7 ng/mL for CgA (normal range 19.4-98.1 
ng/mL), respectively. No clear correlation was found be-
tween initial gastrin and CgA serum levels and the num-
ber or size of  the tumors. 

High levels of  anti-parietal cells antibodies were 
found in all patients in whom their titer was determined. 
The levels of  vitamin B12 were low in all but six patients, 
with a mean value of  162 ± 87 pmol/L (normal range 

180-670 pmol/L) (Table 4).
Data on functional imaging - 111In-pentetreotide scin-

tigraphy (Octreoscan) or (68)Ga-DOTATOC/NOC/
TATE PET-CT (performed based on local availability) 
were available at diagnosis in 17/20 included patients: in 
12 patients (71%) there was increased tracer uptake by 
the gastric lesions as well as by the perigastric metastatic 
lymph nodes and liver lesions. Twelve patients underwent 
(68)Ga-DOTATOC/NOC/TATE-PET-CT demonstrat-
ing an increased uptake by the tumor and metastases in 
9 patients, and no pathological uptake in the remaining 3 
patients. Five patients performed an Octreoscan, showing 
increased uptake by the tumor in 3, and no pathological 
uptake in 2. 

Interestingly, in the five patients with no pathological 
uptake by either functional imaging method, the Ki-67 
index of  proliferation was ≤ 2% and the tumor size was 
> 1 cm. 

Follow-up assessment and treatment outcome 
All patients remained alive during the follow-up period. 
During follow-up after the first intervention, the disease 
was stable in all patients: in the subgroup who underwent 
total gastrectomy or Billroth 2 operation (gastro-jeju-
nostomy) and lymph node dissection (10 patients, 50%), 
as well as in the subgroup of  the 4 patients (20%) who 
underwent antrectomy and wedge resection, the disease 
did not progress or recur during follow-up. The same was 
observed in the other patients in the present series, in-
cluding those who underwent repeated endoscopic resec-
tion of  the largest lesions. In the seven patients with per-
sistent liver disease, somatostatin analogue treatment was 
administered in three patients: in two Sandostatin LAR 
30 mg/month alone, (inducing disease stabilization in 

Table 4  Features associated with the diagnosis of gastric carcinoid type 1 in our patients

Patient No. Vitamin B12 levels 
(n. 180-670 pmol/L)

APCA Gastrin levels 
(n. 40-108 mU/L)

Prior use of PPIs  1st gastroscopy 
(macroscopic) 

Histo-pathology H.Pylori

1   45 positive (1/20) 1811 no multiple CAG + IM negative
2 165 positive - no solitary CAG + IM + NECH -
3 333 positive (1:160) 2204 no multiple CAG + NECH negative
4 186 positive (1:20) 1800 no multiple CAG + NECH negative
5 104 positive (1:20) 1403 no multiple CAG + NECH negative
6 122 positive (1:80) - no multiple CAG -
7 121 -   700 no solitary CAG + IM + NECH -
8   86 -   407 no multiple CAG + IM + NECH -
9   50 - - no solitary CAG + NECH -
10  - positive (1:40) 5130 no solitary CAG -
11  - - - no multiple CAG -
12  - - - no multiple CAG -
13 184 positive (1:160) 5470 no solitary CAG -
14 121 positive 1336 no multiple CAG -
15 215 - 3500 no multiple CAG -
16  - - - no multiple CAG + IM + NECH -
17 345 - 1612 no solitary CAG -
18 130 -   506 no multiple CAG -
19 181 - 1600 no multiple CAG negative
20 167 positive   458 no multiple CAG -

APCA: Antiparietal cells antibodies; PPIs: Proton pump inhibitors; CAG: Chronic atrophic gastritis; IM: Intestinal metaplasia; NECH: Neuroendocrine cells 
hyperplasia; H. pylori: Helicobacter pylori.
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one patient and complete response in the other), whereas 
in the third patient pegylated interferon α (PegIntron) 
at a dosage of  50 micrograms/week was added to Sand-
ostatin LAR 30 mg/month, and induced partial response 
of  the liver metastases. All patients tolerated treatment 
with SSAs well and none discontinued treatment during 
the follow-up period. Apart from a slight perturbation 
in the control of  pre-treatment diabetes mellitus in one 
patient (Table 1, patient 3), there were no other adverse 
effects associated with somatostatin analogue treatment. 
Eighteen patients (90%) had symptoms attributed to the 
disease (such as abdominal pain, nausea, vomiting or dys-
pepsia) that improved in all following treatment. 

Serum gastrin decreased progressively in all patients 
with available data, from 2138.4 ± 1562 mI/L pre-treat-
ment to 223 ± 193 mI/L at the last visit (normal range 
40-108 mI/ L, P < 0.005). The levels of  serum CgA also 
significantly decreased, from 507.6 ± 403.7 ng/mL to 
57 ± 44.7 ng/mL (mean ± SD) (normal range 19.4-98.1 
ng/mL, P < 0.005).

DISCUSSION
GCAs are rare neoplasms, accounting for about 1.25% 
of  all malignancies[25]. Their incidence, however, is in-
creasing, most probably as result of  the widespread use 
of  endoscopy and imaging. Despite the relatively indolent 
biological behaviour of  GCA1 tumors, approximately 
8%-23% have been reported as presenting with an ag-
gressive clinical course, metastasizing to regional lymph 
nodes and rarely to the liver[7]. 

The European Neuroendocrine Tumor Society 
(ENETS) consensus guidelines on GCA1 treatment 
are based on tumor size (less or more than 1 cm) and 
specify that, despite a preference for a conservative ap-
proach, based on endoscopic follow-up, lesion resection 
is recommended whenever possible[26]. Specifically, in 
patients with lesions of  more than 1 cm, EUS should 
be performed to assess gastric wall and lymph nodal in-
volvement before the decision about the type of  excision 
(endoscopic mucosal resection, EMR, or subtotal gas-
trectomy/wide resection) is taken. Although biotherapy 
with somatostatin analogues (SSAs) is still a matter of  
debate according to the ENETS guidelines, we and oth-
ers have recently demonstrated the beneficial effect of  
long acting SSAs monthly administration on inhibition 
of  gastrin and CgA levels and of  tumor progression, as 
shown from the regression of  ECL-cell hyperplasia and 
tumor disappearance observed in the great majority of  
treated patients[21,27,28]. The combination of  octreotide 
and α-interferon has been also reported to be of  value in 
a patient with metastatic disease to the liver[7]. 

As the therapeutic modalities to inhibit tumor pro-
gression in metastatic GEP-NETs are still unsatisfac-
tory, new approaches are under investigation. Recent 
preclinical data demonstrated possible beneficial effects 
of  interferon-beta (IFN-β) in inhibiting cell proliferation 
and stimulating apoptosis in a PNET cell line model[29-31]. 

Moreover, a new gastrin/CCK2 receptor antagonist mol-
ecule, YF476, appears to induce potent inhibition of  
ECL cell proliferation compared with dopamine agonists 
or dopamine/somatostatin chimera molecules, and to 
provide new insights for the therapy of  hypergastrinemic 
gastric NETs associated with low acid states, such as in 
our patients[32]. Noteworthy, a recent phase Ⅱ study dem-
onstrated good tolerability for the multi receptor ligand 
SSA pasireotide (SOM230) in patients with GEP NETs 
refractory to available SSAs[33].

In the present study we sought to define risk factors 
for increased malignant potential at the time of  diagnosis 
in patients with GCA1. From a total of  254 consecutive 
patients with GCA1 followed and treated at 5 tertiary 
referral medical centers, we identified 20 patients with 
metastatic disease to locoregional lymph nodes or liver at 
presentation (7.9%). In our series, the patients with meta-
static GCA1 were younger, had larger tumors, had a high-
er Ki-67 proliferation index, and presented with higher 
gastrin levels compared with the group of  patients with 
non-metastatic GCA1 tumors (Table 2). These results 
are in accordance with a recent study published by Saund 
MS and coworkers[34], demonstrating that in a group of  
984 patients with localized GCA1, tumor size and depth 
predict lymph node metastasis; they recommended en-
doscopic resection for intraepithelial tumors < 2 cm and 
perhaps tumors < 1 cm invading into the lamina propria 
or submucosa. 

In the present series, most of  the patients with meta-
static GCA1 were symptomatic, with presence of  epi-
gastric or abdominal pain, dyspepsia, bloating, nausea, 
loose stools or early satiety. A possible explanation for 
these symptoms may be the presence of  atrophic gastritis 
together with achlorhydria in all patients with GCA1, as 
well as the increased levels of  gastrin[35,36].

Of  note, there was a clear correlation between the size 
of  the tumor at diagnosis and tumor metastatic spread in 
our study, as in all patients included the tumor size was ≥ 
1 cm. Moreover, the mean Ki-67 index of  proliferation 
in the metastatic GCA1 was significantly higher than in 
the localized tumors (Table 2), most probably due to an 
increased number of  patients with grade 2 tumors in our 
series (6/20 patients, 30%) and indicating the utmost im-
portance of  performing immunohistochemical staining 
for this marker in all patients with GCA1. Findings of  
aggressiveness and/or invasiveness at diagnosis (e.g., ul-
ceration of  the lesion, vascular invasion, muscularis pro-
pria or lamina propria invasion) are all predictive factors 
for an aggressive biological behaviour, in parallel with a 
tumor size of  ≥ 1 cm. In this high risk group, EUS or 
cross-sectional imaging should be performed to assess 
the presence of  lymph nodes/liver metastatic disease.

Regarding the imaging characteristics of  metastatic 
GCA1, it appears from our study that no radiological pa-
rameters, tumor number or tumor uptake on somatosta-
tin receptor scintigraphy could distinguish between local 
and metastatic tumors. All of  the metastatic GCA1 pa-
tients accomplished tumor resection with a low compli-
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cation rate, and with an excellent outcome. Following or 
in parallel with tumor resection, medical therapy was ad-
ministered in five patients, based on clinical experience. 
Importantly, under treatment with SSAs, the disease 

stabilized in 3 patients, in one patient the primary tumor, 
the metastatic lymph nodes and the liver metastases re-
gressed and completely disappeared (Figure 1 and Table 
1), whereas in another patient, pegylated interferon α 
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Figure 1  Computed tomography and 68Ga-DOTATOC-PET-Computed tomography images before and during treatment with somatostatin analogue (sand-
ostatin LAR 30 mg/mo). Pathologic uptake in the gastric and hepatic lesion (A + B) adjacent lymphadenopathy and liver lesion (C + D), disappeared on follow up 
imaging (E - H).
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was added to the SSA and induced disease stabilization. 
In none of  the twenty patients with metastatic GCA1 
was disease progression observed over a mean follow-up 
period of  54 mo.

Based on the results of  our study, metastatic GCA1 
do exist, are extremely rare, and carry a good overall 
prognosis. Metastatic spread appears to be related to a 
tumor size of  ≥ 1 cm, and therefore endoscopic ultra-
sound evaluation is recommended in such patients. El-
evated Ki-67 index of  tumor proliferation, as well as high 
serum gastrin levels, represent additional risk factors for 
metastatic disease. Endoscopic resection and/or subtotal 
gastrectomy are recommended by the ENETS guidelines 
in all patients with gastric carcinoids of  ≥ 1 cm; howev-
er, in our personal opinion[21], SSAs might be considered 
as possible treatment in order to lower the elevated gas-
trin levels, suppress ECL cell hyperplasia, and obviate the 
need for surgical excisions, particularly in patients with 
multiple or relapsing tumors, as well as in those with met-
astatic disease of  the liver. Treatment with SSAs could be 
theoretically continued as long as gastrin/CGA levels are 
suppressed, in parallel with disease stabilization observed 
on regular endoscopic follow-up. However, this approach 
is still problematic by the lack of  controlled trials, the 
high cost of  these drugs as well as the limited accessibil-
ity to SSAs in some areas. Although the potential role of  
SSAs (“cold” SSAs, as monthly injections, or radioactive 
“hot” SSAs, PRRT) cannot be denied - it remains still 
controversial and it has to be confirmed in larger studies. 
Moreover, surgical procedures should be most probably 
performed only in patients in whom total tumor excision 
can be expected. Therefore, in these patients, endoscopic 
surveillance (as well as repeated oncological surveillance 
by imaging in metastatic cases) is the most important 
measure. Prospective multicenter randomised studies, 
including larger number of  patients, would be optimal 
for definition of  the best therapeutic approach, the du-
ration of  treatment and its efficacy in terms of  long-
term survival. However, due to the extreme rarity of  this 
condition, the probability for such trials is remote, and 
therefore clinicians who manage these patients will most 
probably have to rely on personal experience and data 
from retrospective studies, such as ours.

COMMENTS
Background
Gastric carcinoids (GCAs) are rare neuroendocrine tumors (NETs) of the gastric 
mucosa originating from enterochromaffin like (ECL) cells. Type 1 (GCA1) rep-
resents the majority, and usually carries an excellent overall prognosis. 
Research frontiers
Metastatic GCA1 are extremely rare and little is known about their natural 
history, treatment and prognosis. The present study represents a multicenter, 
retrospective analysis aiming to describe disease characteristics and treatment 
modalities in a group of rare patients with metastatic GCA1.
Innovations and breakthroughs
The authors demonstrated that the metastatic potential of GCA1 appears to 
be related to a tumor size of ≥ 1 cm, an elevated Ki-67 index and high serum 
gastrin levels. Endoscopic ultrasound is recommended in patients with these 
risk factors. Somatostatin analogues may be used, particularly in patients with 

multiple relapsing tumors, and with metastatic disease. Surgical procedures 
should be performed only in patients in whom total tumor excision is expected.
Applications
By understanding the potential malignant behavior of these rare tumors, this 
study may represent a future strategy for therapeutic intervention in patients 
with metastatic GCA1.
Peer review
This is a useful multicenter, retrospective analysis of a rare disease and pro-
vides helpful information on risk factors, tumor characteristics, treatment proce-
dures and prognosis in a wide and rare group of patients with metastatic GCA1. 

REFERENCES
1	 Gough DB, Thompson GB, Crotty TB, Donohue JH, Kvols 

LK, Carney JA, Grant CS, Nagorney DM. Diverse clini-
cal and pathologic features of gastric carcinoid and the 
relevance of hypergastrinemia. World J Surg 1994; 18: 
473-479; discussion 479-480 [PMID: 7725731 DOI: 10.1007/
BF00353739]

2	 Modlin IM, Lye KD, Kidd M. A 5-decade analysis of 13,715 
carcinoid tumors. Cancer 2003; 97: 934-959 [PMID: 12569593 
DOI: 10.1002/cncr.11105]

3	 Fraenkel M, Kim MK, Faggiano A, Valk GD. Epidemiology 
of gastroenteropancreatic neuroendocrine tumours. Best Pract 
Res Clin Gastroenterol 2012; 26: 691-703 [PMID: 23582913 DOI: 
10.1016/j.bpg.2013.01.006]

4	 Kulke MH, Mayer RJ. Carcinoid tumors. N Engl J Med 1999; 
340: 858-868 [PMID: 10080850 DOI: 10.1056/NEJM19990 
3183401107]

5	 Rindi G, Azzoni C, La Rosa S, Klersy C, Paolotti D, Rappel 
S, Stolte M, Capella C, Bordi C, Solcia E. ECL cell tumor and 
poorly differentiated endocrine carcinoma of the stomach: 
prognostic evaluation by pathological analysis. Gastroen-
terology 1999; 116: 532-542 [PMID: 10029611 DOI: 10.1016/
S0016-5085(99)70174-5]

6	 Soga J. Gastric carcinoids: a statistical evaluation of 1,094 
cases collected from the literature. Surg Today 1997; 27: 
892-901 [PMID: 10870573 DOI: 10.1007/BF02388135]

7	 Granberg D, Wilander E, Stridsberg M, Granerus G, Skog-
seid B, Oberg K. Clinical symptoms, hormone profiles, treat-
ment, and prognosis in patients with gastric carcinoids. Gut 
1998; 43: 223-228 [PMID: 10189848 DOI: 10.1136/gut.43.2.223]

8	 Borch K, Renvall H, Liedberg G. Gastric endocrine cell hy-
perplasia and carcinoid tumors in pernicious anemia. Gas-
troenterology 1985; 88: 638-648 [PMID: 2578420]

9	 Ahlman H, Dahlström A, Enerbäck L, Granérus G, Nils-
son O, Persson S, Tisell LE. Two cases of gastric carcinoids: 
diagnostic and therapeutic aspects. World J Surg 1988; 12: 
356-361 [PMID: 2456643 DOI: 10.1007/BF01655671]

10	 Kölby L, Wängberg B, Ahlman H, Jansson S, Forssell-
Aronsson E, Erickson JD, Nilsson O. Gastric carcinoid with 
histamine production, histamine transporter and expression 
of somatostatin receptors. Digestion 1998; 59: 160-166 [PMID: 
9586830 DOI: 10.1159/000007482]

11	 Plöckinger U, Rindi G, Arnold R, Eriksson B, Krenning 
EP, de Herder WW, Goede A, Caplin M, Oberg K, Reubi 
JC, Nilsson O, Delle Fave G, Ruszniewski P, Ahlman H, 
Wiedenmann B. Guidelines for the diagnosis and treatment 
of neuroendocrine gastrointestinal tumours. A consensus 
statement on behalf of the European Neuroendocrine Tu-
mour Society (ENETS). Neuroendocrinology 2004; 80: 394-424 
[PMID: 15838182 DOI: 10.1159/000085237]

12	 Gilligan CJ, Lawton GP, Tang LH, West AB, Modlin IM. 
Gastric carcinoid tumors: the biology and therapy of an 
enigmatic and controversial lesion. Am J Gastroenterol 1995; 
90: 338-352 [PMID: 7872269]

13	 Norton JA, Melcher ML, Gibril F, Jensen RT. Gastric carci-
noid tumors in multiple endocrine neoplasia-1 patients with 
Zollinger-Ellison syndrome can be symptomatic, demon-

 COMMENTS

Grozinsky-Glasberg S et al . Metastatic type 1 gastric carcinoid



8695 December 14, 2013|Volume 19|Issue 46|WJG|www.wjgnet.com

strate aggressive growth, and require surgical treatment. 
Surgery 2004; 136: 1267-1274 [PMID: 15657586 DOI: 10.1016/
j.surg.2004.06.057]

14	 Kulke MH. Clinical presentation and management of carci-
noid tumors. Hematol Oncol Clin North Am 2007; 21: 433-455; 
vii-viii [PMID: 17548033]

15	 Plöckinger U, Couvelard A, Falconi M, Sundin A, Salazar R, 
Christ E, de Herder WW, Gross D, Knapp WH, Knigge UP, 
Kulke MH, Pape UF. Consensus guidelines for the manage-
ment of patients with digestive neuroendocrine tumours: 
well-differentiated tumour/carcinoma of the appendix and 
goblet cell carcinoma. Neuroendocrinology 2008; 87: 20-30 
[PMID: 17934252 DOI: 10.1159/000109876]

16	 D’Adda T, Annibale B, Delle Fave G, Bordi C. Oxyntic endo-
crine cells of hypergastrinaemic patients. Differential response 
to antrectomy or octreotide. Gut 1996; 38: 668-674 [PMID: 
8707110 DOI: 10.1136/gut.38.5.668]

17	 Ferraro G, Annibale B, Marignani M, Azzoni C, D’Adda T, D’
Ambra G, Bordi C, delle Fave G. Effectiveness of octreotide 
in controlling fasting hypergastrinemia and related entero-
chromaffin-like cell growth. J Clin Endocrinol Metab 1996; 81: 
677-683 [PMID: 8636288]

18	 Delle Fave G, Annibale B. Modulation of growth of human 
gastric enterochromaffin-like cells. Digestion 1996; 57 Suppl 1: 
15-16 [PMID: 8813460]

19	 Higham AD, Dimaline R, Varro A, Attwood S, Armstrong G, 
Dockray GJ, Thompson DG. Octreotide suppression test pre-
dicts beneficial outcome from antrectomy in a patient with 
gastric carcinoid tumor. Gastroenterology 1998; 114: 817-822 
[PMID: 9516403 DOI: 10.1016/S0016-5085(98)70596-7]

20	 Modlin IM, Lawton GP, Miu K, Kidd M, Luque EA, Sandor 
A, Tang LH. Pathophysiology of the fundic enterochromaf-
fin-like (ECL) cell and gastric carcinoid tumours. Ann R Coll 
Surg Engl 1996; 78: 133-138 [PMID: 8678447]

21	 Grozinsky-Glasberg S, Kaltsas G, Gur C, Gal E, Thomas 
D, Fichman S, Alexandraki K, Barak D, Glaser B, Shimon I, 
Gross DJ. Long-acting somatostatin analogues are an effec-
tive treatment for type 1 gastric carcinoid tumours. Eur J En-
docrinol 2008; 159: 475-482 [PMID: 18662970 DOI: 10.1530/
EJE-08-0420]

22	 Campana D, Nori F, Pezzilli R, Piscitelli L, Santini D, Broc-
chi E, Corinaldesi R, Tomassetti P. Gastric endocrine tumors 
type I: treatment with long-acting somatostatin analogs. 
Endocr Relat Cancer 2008; 15: 337-342 [PMID: 18310299 DOI: 
10.1677/ERC-07-0251]

23	 Fykse V, Sandvik AK, Qvigstad G, Falkmer SE, Syversen 
U, Waldum HL. Treatment of ECL cell carcinoids with oc-
treotide LAR. Scand J Gastroenterol 2004; 39: 621-628 [PMID: 
15370681 DOI: 10.1080/00365520410005225]

24	 Rindi G, de Herder WW, O’Toole D, Wiedenmann B. Con-
sensus guidelines for the management of patients with di-
gestive neuroendocrine tumors: the second event and some 
final considerations. Neuroendocrinology 2008; 87: 5-7 [PMID: 
17940331 DOI: 10.1159/000109975]

25	 Gustafsson BI, Kidd M, Modlin IM. Neuroendocrine tumors 
of the diffuse neuroendocrine system. Curr Opin Oncol 2008; 20: 
1-12 [PMID: 18043250 DOI: 10.1097/CCO.0b013e3282f1c595]

26	 Delle Fave G, Kwekkeboom DJ, Van Cutsem E, Rindi G, 
Kos-Kudla B, Knigge U, Sasano H, Tomassetti P, Salazar 
R, Ruszniewski P. ENETS Consensus Guidelines for the 
management of patients with gastroduodenal neoplasms. 

Neuroendocrinology 2012; 95: 74-87 [PMID: 22262004 DOI: 
10.1159/000335595]

27	 Grozinsky-Glasberg S, Grossman AB, Korbonits M. The role 
of somatostatin analogues in the treatment of neuroendo-
crine tumours. Mol Cell Endocrinol 2008; 286: 238-250 [PMID: 
18037561 DOI: 10.1016/j.mce.2007.10.006]

28	 Thomas D, Tsolakis AV, Grozinsky-Glasberg S, Fraenkel 
M, Alexandraki K, Sougioultzis S, Gross DJ, Kaltsas G. 
Long-term follow-up of a large series of patients with type 
1 gastric carcinoid tumors: data from a multicenter study. 
Eur J Endocrinol 2013; 168: 185-193 [PMID: 23132699 DOI: 
10.1530/EJE-12-0836]

29	 Vitale G, de Herder WW, van Koetsveld PM, Waaijers M, 
Schoordijk W, Croze E, Colao A, Lamberts SW, Hofland LJ. 
IFN-beta is a highly potent inhibitor of gastroenteropancre-
atic neuroendocrine tumor cell growth in vitro. Cancer Res 
2006; 66: 554-562 [PMID: 16397272 DOI: 10.1158/0008-5472.
CAN-05-3043]

30	 Vitale G, van Koetsveld PM, de Herder WW, van der Wan-
sem K, Janssen JA, Colao A, Lombardi G, Lamberts SW, 
Hofland LJ. Effects of type I interferons on IGF-mediated 
autocrine/paracrine growth of human neuroendocrine tu-
mor cells. Am J Physiol Endocrinol Metab 2009; 296: E559-E566 
[PMID: 19141687 DOI: 10.1152/ajpendo.90770.2008]

31	 Caraglia M, Marra M, Tagliaferri P, Lamberts SW, Zap-
pavigna S, Misso G, Cavagnini F, Facchini G, Abbruzzese 
A, Hofland LJ, Vitale G. Emerging strategies to strengthen 
the anti-tumour activity of type I interferons: overcoming 
survival pathways. Curr Cancer Drug Targets 2009; 9: 690-704 
[PMID: 19508175 DOI: 10.2174/156800909789056980]

32	 Kidd M, Modlin IM, Black JW, Boyce M, Culler M. A com-
parison of the effects of gastrin, somatostatin and dopamine 
receptor ligands on rat gastric enterochromaffin-like cell 
secretion and proliferation. Regul Pept 2007; 143: 109-117 
[PMID: 17531331 DOI: 10.1016/j.regpep.2007.04.002]

33	 Wolin EM, Hu K, Hughes G, Bouillaud E, Giannone V, Re-
sendiz KH. Safety, tolerability, pharmacokinetics, and phar-
macodynamics of a long-acting release (LAR) formulation 
of pasireotide (SOM230) in patients with gastroenteropan-
creatic neuroendocrine tumors: results from a randomized, 
multicenter, open-label, phase I study. Cancer Chemother 
Pharmacol 2013; 72: 387-395 [PMID: 23765178 DOI: 10.1007/
s00280-013-2202-1]

34	 Saund MS, Al Natour RH, Sharma AM, Huang Q, Boosalis 
VA, Gold JS. Tumor size and depth predict rate of lymph 
node metastasis and utilization of lymph node sampling 
in surgically managed gastric carcinoids. Ann Surg On-
col 2011; 18: 2826-2832 [PMID: 21455598 DOI: 10.1245/
s10434-011-1652-0]

35	 Weck MN, Stegmaier C, Rothenbacher D, Brenner H. Epi-
demiology of chronic atrophic gastritis: population-based 
study among 9444 older adults from Germany. Aliment 
Pharmacol Ther 2007; 26: 879-887 [PMID: 17767472 DOI: 
10.1111/j.1365-2036.2007.03430.x]

36	 Jensen RT, Cadiot G, Brandi ML, de Herder WW, Kalt-
sas G, Komminoth P, Scoazec JY, Salazar R, Sauvanet A, 
Kianmanesh R. ENETS Consensus Guidelines for the man-
agement of patients with digestive neuroendocrine neo-
plasms: functional pancreatic endocrine tumor syndromes. 
Neuroendocrinology 2012; 95: 98-119 [PMID: 22261919 DOI: 
10.1159/000335591]

P- Reviewers: Deutsch JC, Massironi S, Pritchard DM, Vitale G    
S- Editor: Wen LL    L- Editor: A    E- Editor: Ma S

Grozinsky-Glasberg S et al . Metastatic type 1 gastric carcinoid



© 2013 Baishideng Publishing Group Co., Limited. All rights reserved.

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 

315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188

Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

4   6


