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Background/Aims: Treatment of gastric neuroendocrine tumors is determined by type and size of the lesion. This study aimed to 
compare the long-term efficacy of observation and endoscopic resection for type 1 gastric neuroendocrine tumors without 
metastasis.
Materials and Methods: Among the 223 cases of gastric neuroendocrine tumors diagnosed between January 1996 and December 
2011, 104 cases were type 1 gastric neuroendocrine tumors. Sixty-seven patients were treated endoscopically and 27 patients were 
observed without treatment. Endoscopic mucosal resection, endoscopic submucosal dissection, and polypectomy were the meth-
ods used for endoscopic treatment. Therapeutic efficacy and rates of complication and recurrence were evaluated retrospectively.
Results: In the endoscopic resection group, complete resection was observed in 53 patients (79.1%), and recurrence was observed 
in 14 patients (20.9%). On analysis of the observation group, no change was observed in 19 patients (70.4%), and tumor pro-
gression was observed in 8 patients (29.6%). Median follow-up duration was 49 months (31∼210 months). No mortality was re-
ported in either group during follow-up.
Conclusions: Observation of type 1 gastric neuroendocrine tumors without metastasis yields results similar to those produced by 
endoscopic resection. Observation alone may be a safe treatment. (Korean J Helicobacter Up Gastrointest Res 2016;16:13-18)
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INTRODUCTION

Gastric neuroendocrine tumors (NETs), which are rela-

tively rare tumors that arise from enterochromaffin cells, 

have been reported increasingly in the last decade.1-3 

They are classified into 3 types, each with different path-

ophysiology and prognosis.3-5

Type 1 is the most common type of gastric NET, occur-

ring in 70∼80% of cases. Type 1 NETs are associated with 

raised gastrin levels and arise from enterochromaffin-like 

cells in autoimmune-related pernicious anemia and type A 

chronic atrophic gastritis.6-8 Most gastric NETs are found 

incidentally when esophagogastroduodenoscopy is per-

formed. In many cases, endoscopic resection or con-

servative treatment is performed, especially in cases of tu-

mors smaller than 20 mm without vascular invasion or 

proper muscle infiltration.7,8 Still, endoscopic resection in 

cases of type 1 gastric NETs is controversial.2,7 And, no 

comparative study of endoscopic resection vs. observation 

of type 1 gastric NETs has been performed.

We performed a retrospective case review to determine 

the outcome and long-term prognosis between ob-

servation and endoscopic resection of type 1 gastric NETs.

MATERIALS AND METHODS 

1. Patients

Members of the Korean College of Helicobacter and 
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Upper Gastrointestinal Research enrolled patients with 

histologically proven type 1 gastric NETs from 10 hospi-

tals between January 1996 and December 2011. Gastric 

NETs were classified according to the Paris endoscopic 

classification.9 An additional imaging study (e.g., CT scan) 

was performed for diagnosis of lymph node involvement 

or metastasis. In addition, endoscopic ultrasound was 

performed to determine tumor size and depth of in-

filtration. Patients’ symptoms, associated disease, tumor 

characteristics, and outcome following treatment were 

analyzed. To classify tumors as type 1 gastric NETs, pa-

tients’ plasma gastrin levels were analyzed and other as-

sociations, such as Zollinger-Ellison syndrome or multiple 

endocrine neoplasia type 1, were ruled out.

This study was carried out in accordance with the 

Declaration of Helsinki (2000) of the World Medical 

Association and was approved by University Hospital 

Kyungpook Trust (KNUMC_12-1005) and the institutional 

review board of each center.

We divided the enrolled patients into two groups ac-

cording to treatment modalities: endoscopic resection 

group (ER group) and observation only group (OB group).

2. Endoscopic resection

Tumor size and number and location were measured 

on the basis of endoscopic reports and images. An ap-

proximately 6-mm sized biopsy forceps (FB-21K-1; 

Olympus Medical Systems Co., Tokyo, Japan) was used to 

estimate tumor size. After informed consent was received, 

endoscopic resection was performed by endoscopic mu-

cosal resection (EMR), endoscopic submucosal dissection 

(ESD), or polypectomy. 

Regular follow-up examination with endoscopy was per-

formed at regular intervals according to each center’s policy. 

Also, CT scan and blood tests were performed on most of 

the patients. Recurrence in the ER group was defined as 

new NETs diagnosed on follow-up endoscopy. In the OB 

group, tumor progression was defined when tumor number 

or size increased on follow-up endoscopic examinations.

3. Histopathologic findings and stage of gastric 
NETs

Resected specimens were fixed with formalin and sec-

tioned at 2-mm intervals. Tissue slides were made, and 

tumor involvement in the lateral and vertical margins was 

assessed. Also, histopathological type, invasion depth, size, 

and lymphovascular invasion were observed micro-

scopically. The definition of pathological complete re-

section was set according to the following findings: en 

bloc resection, well-differentiated neuroendocrine tumor 

according to World Health Organization (WHO) classi-

fication, tumor invasion limited to the submucosal layer, 

no lateral and vertical margin involvement, and no lym-

phovascular invasion.6,10-12

4. Statistical analysis

Continuous variable data are presented as mean±SD. 

Unpaired Student’s t-test was used to calculate statistical 

significance. Univariate analysis with Student’s t-test was 

used to assess the difference between the ER and OB 

groups. Statistical significance was set at 0.05, and stat-

istical analysis was performed using PASW Statistics ver-

sion 18.0 (IBM Co., Armonk, NY, USA).

RESULTS

1. Patient characteristics

Among 223 patients with gastric NETs diagnosed be-

tween January 1996 and December 2011, 104 patients 

with type 1 gastric NETs were identified in the databases 

from 10 hospitals. Ten patients were lost to follow-up, 

and the remaining 94 patients were enrolled in this study. 

Of the 94 patients, 53 patients (56.4%) were male, and 

the average age was 54.9 years (30∼80 years). The ma-

jority of the patients (70.2%) had no symptoms, and ab-

dominal discomfort was the second symptom (29.8%). 

Seven patients (7.4%) had diabetes mellitus (DM), 6 pa-

tients (6.4%) had thyroid disease, and 1 patient (1.1%) had 

combined early gastric cancer and autoimmune disease. 

Also, 3 patients each (3.2%) had another malignancy and 

combined diseases, such as DM with thyroid disease 

(Table 1).

2. Study flow and results

Among 94 patients, endoscopic resection was per-

formed in 67 patients (71.3%) for treatment of type 1 gas-
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Table 1. Patient Characteristics of 94 Type 1 Gastric Neuroendocrine 
Tumors 

Characteristic Value

Male:female 53:41 (56.4:43.6)
Mean age (yr) 54.9±11.3
Associated symptoms
     No symptom 66 (70.2)
     Abdominal discomfort 28 (29.8)
Associated disease
     No other disease 73 (77.6)
     Diabetes mellitus 7 (7.4)
     Thyroid disease 6 (6.4)
     Combined EGC 1 (1.1)
     Other autoimmune disease 1 (1.1)
     Combined other malignancy 3 (3.2)
     DM+thyroid disease 3 (3.2)
Number of tumors
     1 74 (78.7)
     2∼5 14 (14.9)
     6∼10 5 (5.3)
     ＞10 1 (1.1)
Tumor location
     Antrum 9 (9.6)
     Body 76 (80.9)
     Fundus or cardia 9 (9.6)
Tumor size (mm)
     ≤10 82 (87.2)
     ＞10 12 (12.8)
Treatment methods
     EMR 52 (55.3)
     ESD 11 (11.7)
     Polypectomy 4 (4.3)
     Observation 27 (28.7)
Complete resection 
     EMR (n=52) 43 (82.7)
     ESD (n=11) 10 (90.9)
     Polypectomy (n=4) 3 (75.0)
Gastrin (pg/mL) 474.1±433.3, median: 367.3
Helicobacter pylori (histology, CLO, UBT)
     Positive 17 (18.1)
     Negative 29 (30.9)
     Not checked 48 (51.1)
Anti-parietal antibody
     Positive 13 (13.8)
     Negative 5 (5.3)
     Not checked 76 (80.9)
Metastasis 0 (0)

Values are presented as n (%) or mean±SD.
EGC, early gastric cancer; DM, diabetes mellitus; EMR, endoscopic 
mucosal resection; ESD, endoscopic submucosal dissection; CLO, 
campylobacter-like organism test; UBT, urea breath test.

tric NETs (Fig. 1). Seventy-six patients (80.9%) had tumor 

on the gastric body, and solitary tumor was the most 

common type (74 patients, 78.7%). Lesion size was less 

than 10 mm in 82 patients (87.2%). No metastases were 

found in these patients (Table 1).

3. Endoscopic characteristics of two groups

Of 67 patients in whom ER group was performed, 52 

(55.3%) had EMR, 11 (11.7%) had ESD, and 4 (4.3%) had 

polypectomy. Mean tumor size in the OB group was 

6.04±4.07 mm, and was 7.33±3.62 mm in the ER group 

(P =0.135). Tumor size was greater than 10 mm in 4 pa-

tients (14.8%) in the OB group and 8 patients (11.9%) in 

the ER group (P =0.748). No tumors were larger than 20 

mm, and no significant difference was seen in tumor lo-

cation (P =0.236) (Table 2). 

4. Long-term results of two groups 

In the ER group, a complete response was observed in 

53 patients (79.1%), and local recurrence without meta-

stasis was observed in 14 patients (20.9%). On analysis of 

the OB group, no change was observed in 19 patients 

(70.4%), but tumor size progression without metastasis 

was observed in 8 patients (29.6%). Tumor size pro-

gression in the OB group was observed in 1 to 82 months 

(median, 11 months) follow-up study. Patients with local 

recurrence in the ER group and with tumor size pro-

gression in the OB group were treated with endoscopic 

resection at following studies. Median follow-up duration 

was 49 months (31∼210 months). No mortality was re-

ported in either group during follow-up (Table 3). 

DISCUSSION

Currently, most gastric NETs are diagnosed and treated 

at an early stage due to early access to screening 

endoscopy.8,10 Recognition of the type of gastric NET is 

important for determining treatment.3,13,14 Because of pos-

sibility regarding malignant potential, the treatment ap-

proach for types 2 and 3 gastric NETs is well-defined as 

endoscopic or surgical resection.3,8,14 However, treatment 

of type 1 gastric NETs has remained controversial because 

they are usually thought to be benign.7,15

In consideration of the benign character of type 1 gas-

tric NETs, we presumed that observation only approach 

would be a satisfactory treatment option. In this multi-
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Fig. 1. Flow chart of type 1 gastric neuroendocrine tumors. Of all type 1 gastric neuroendocrine tumors (n=104), 67 patients were treated with 
endoscopic resection, and 27 patients were observed without intervention. In the endoscopic resection group, 52 patients were treated with 
endoscopic mucosal resection (EMR), 11 patients were treated with endoscopic submucosal dissection (ESD), and 4 patients were treated with 
polypectomy. Upon analysis of long-term follow-up results, recurrence (Recur) was observed in 14 patients who underwent endoscopic resection, 
and tumor progression was found in 8 patients who were observed without intervention. NETs, neuroendocrine tumors; CR, complete resection.

Table 2. Tumor Characteristics of the Observation Only and Endoscopic
Resection Groups

Observation 
only (n=27)

Endoscopic 
resection (n=67)

P 
value

Endoscopic tumor size (mm) 6.04±4.07 7.33±3.62 0.135
Tumor size ＞10 mm 4 (14.8) 8 (11.9) 0.748
Tumor location 0.236
    Antrum 4 (14.8) 5 (7.5)
    Body 19 (70.4) 57 (85.1)
    Fundus or cardia 4 (14.8) 5 (7.5)

Values are presented as mean±SD or n (%).

center retrospective study, we disclosed the efficacy of 

following up without intervention in cases of type 1 gas-

tric NETs. We analyzed the efficacy of observation with-

out tumor resection compared with endoscopic resection 

in 94 patients. Tumor recurrence/progression and com-

plete response ratio showed no significant difference in 

the two modality groups in this study.

Until now, many studies have focused on comparing the 

treatment efficacy of endoscopic resection with surgery in 
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Table 3. Analysis of Long-term Treatment Outcomes between Obser-
vation Only and Endoscopic Resection Groups 

Observation 
only (n=27)

Endoscopic 
resection (n=67)

P 
value

Tumor progression 8 (29.6) -

0.365

Recurrence 14 (20.9)
    EMR - 8
    ESD - 4
    Polypectomy - 2
CR/no change 19 (70.4) 53 (79.1)
Tumor size (mm)
    Tumor progression 0.976
        No (n=19) 6.05±4.12 -
        Yes (n=8) 6.00±4.24 -
    Recurrence 0.245
        No (n=53) - 7.59±3.76
        Yes (n=14) - 6.32±2.93

Values are presented as n (%), n only, or mean±SD.
EMR, endoscopic mucosal resection; ESD, endoscopic submucosal 
dissection; CR, complete response.

cases of type 1 gastric NETs. Recently, a few studies rec-

ommended conservative treatment by endoscopic monitor-

ing because of the excellent prognosis of type 1 gastric 

NETs. One of the studies recommended that gastric NETs 

10 mm or smaller in size be managed either by local endo-

scopic removal or conservatively with endoscopic surveil-

lance in cases with no risk factors (i.e., angioinvasion, G2∼ 

G3 histological grading, infiltration of the muscularis prop-

ria, size ＞20 mm, or metastatic spread).2 For 10- to 

20-mm sized NETs without risk factors, they recom-

mended endoscopic removal and endoscopic surveillance 

at 1- or 2-year intervals. Another study reported that an-

nual surveillance is sufficient for patients with type 1 gas-

tric NETs ＜10 mm.4 In 2012, National Comprehensive 

Cancer Networks recommended that type 1 gastric NETs 

with tumor size less than 20 mm be managed by surveil-

lance with optional EMR.16 In 2013, the North American 

Neuroendocrine Tumor Society guidelines for the treat-

ment of NETs suggested surveillance or endoscopic re-

moval for type 1 gastric NETs less than 1 cm in size.8 For 

1- to 2-cm sized (up to 6 polyps) tumor, surveillance with 

repeat endoscopy every 3 years or endoscopic resection 

was recommended. In cases of tumors larger than 2 cm, 

endoscopic resection or surgical resection was recom-

mended. In our study, 67 patients (71.3%) with NETs were 

treated by endoscopic resection. In 53 patients (79.1%) in 

the ER group, tumors were clearly resected, but 14 pa-

tients (20.9%) showed local recurrence on follow-up. In 

the EMR sub-group, incomplete resection was performed 

in 9 patients, and one patient was diagnosed with re-

currence on follow-up. This patient underwent wedge re-

section, and no further recurrence was noted. In the poly-

pectomy sub-group, incomplete resection was also ob-

served in one patient. This patient then underwent EMR, 

and no tumor was noted at follow-up endoscopy. Tumor 

size greater than 10 mm was observed in 8 patients 

(11.9%) in the ER group. Even in patients with tumor size 

greater than 10 mm, most (7 patients) showed no re-

currence at follow-up. No significant risk factors for tumor 

recurrence were found.

Recently, a few studies have examined NET treatment 

outcomes without removal. In one such study, 88 patients 

with multiple carcinoid tumors, usually not more than 1 

cm in diameter, associated with type A gastritis were 

enrolled.17 Of these patients, 98% were followed up clin-

ically or by endoscopy and biopsy without removal. The 

metastasis rate was 0%, and the age-corrected Kaplan- 

Meier survival rate was normal life expectancy. Another 

study reported on 8 patients with multiple gastric carci-

noids smaller than 20 mm associated with type A gastritis 

who were observed for 1.5 to 10.8 years.18 Without re-

moval of the carcinoid tumors, these patients were free of 

the development or metastasis of carcinoids. In our study, 

27 patients with NETs were observed without treatment. 

Among these patients, tumor progression occurred in 8 

patients (29.6%), but no evidence of tumor progression 

was found in 19 patients (70.4%). In this OB group, tumor 

size greater than 10 mm was seen in 4 patients (14.8%), 

and only 1 patient showed tumor progression. No mortal-

ity was reported in either group during follow-up.

Although many studies differ in criteria, tumor size has 

been recognized as an important factor for determining 

treatment. However, analysis of tumor size in the ER and 

OB groups in our study revealed that tumor size is not a 

contributing factor for recurrence (P =0.245) or tumor pro-

gression (P =0.976) in type 1 gastric NETs that are confined 

to the submucosal layer and exhibit no lymphovascular in-

vasion or metastasis. Considering that the tumor re-

currence/progression ratio showed no significant differ-
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ence in either modality group, observation without treat-

ment appears to be a useful option for type 1 gastric NETs. 

Our study has some limitations. First, we retro-

spectively enrolled patients according to the WHO 2000 

system for NET classification; thus, we could not evaluate 

tumor histology on the basis of proliferative activity, such 

as determined by the Ki-67 index or mitotic rate. Also, 

follow-up duration was relatively short and was not 

randomized properly. Second, due to the retrospective 

design, the study had a possible selection bias. Lastly, dif-

ferences might have occurred in the outcomes of the en-

doscopic resections and selection of methods for endo-

scopic resection due to different policies of each center.

In conclusion, on the basis of our study’s outcome and 

because of the low potential for tumor progression, we 

suggest that observation without tumor resection in type 

1 gastric NETs without risk factors is a reasonable treat-

ment option.
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