
INTRODUCTION

National cancer screening program discovered many as-
ymptomatic gastric diseases including gastric polyps and early 
gastric cancer (EGC). Gastric polyps found by esophagogas-
troduodenoscopy (EGD) are divided into elevated, flat, and 
depressed lesion by gross morphology. Gastric elevated lesions 
are originated from gastric epithelial cells and nonepithelial 
cells. Gastric elevated lesion originated from surface epitheli-
um can be diagnosed by magnifying endoscopy or narrow 
band imaging, and gastric lesion originated from subepithe-
lial tissue can be diagnosed by endoscopic ultrasonography. 
Polypoid gastric cancer and the other gastric polyps including 
benign disease entity will be discussed herein.

GASTRIC POLYPS

Gastric polyps are locally elevated lesion protruding into 
gastric lumen and incidentally discovered in about 2% of EGD.1 
Most patients are asymptomatic, but infrequently, complica-
tions such as bleeding or gastric obstruction can be accompa-
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nied. Endoscopic appearance is usually salmon pink or red co-
lored and they are sessile, semipedunculated, or pedunculated 
in shape. Topographically, fundic gland polyp (FGP) usually 
occurs in the body or fundus and adenoma usually occurs in 
the antrum. Some polyps such as hyperplastic polyps, FGP, car-
cinoids, and metastases tend to be multiple lesions. Some pol-
yps tend to have malignant transformation (FGP, adenoma, 
and carcinoid), while hyperplastic polyps, inflammatory fibri-
noid polyps, and hamartomatous polyps are seldom known 
to have malignant transformation.

Hyperplastic polyp
These polyps are the second common gastric polyp after 

FGP.2 They are sessile or pedunculated shape grossly. They 
have wide age range distribution but are more common with 
increasing age (mean, 65.5 to 75 years). The 58% to 70.5% of 
the patients are women and a slightly lower incidence in men.3 
Geographically, 24% to 60% of hyperplastic polyps are locat-
ed in the antrum, 29% to 56.3% in the body and fundus, and 
2.5% in the cardia.4 About two thirds of hyperplastic polyps 
are single, and the size of hyperplastic polyps is usually less 
than 1 cm. However, 10% of hyperplastic polyps are more than 
2 cm in size according to one series.4

The etiology of hyperplastic polyp is idiopathic. They are 
thought to result from excessive regeneration of foveolar epi-
thelium after mucosal damage. The 25% of hyperplastic pol-
yps are accompanied by Helicobacter pylori related gastritis, 
and they commonly occur in pernicious anemia, adjacent to 
ulcers, erosions, or at anastomotic site after gastroenterostomy 
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(Fig. 1). Histologic findings are elongated and distorted gas-
tric pits lined by foveolar epithelium with branching, resulting 
in corkscrew appearance or in cystic dilatation. Another fea-
ture is the excess of edematous lamina propria inflamed by pla-
sma cells, lymphocytes, eosinophils, mast cells, macrophages, 
and neutrophils.

Endoscopic findings are elevated mucosa or red colored le-
sion compared with adjacent mucosa. Easy contact bleeding, 
and small erosion or ulceration or plaque are commonly seen 
on the surface of polyps. Most cases are asymptomatic but 
bleeding may result in anemia especially in cases of large in size 
or multiple in number. Hyperplastic polyps tend to regress 
after H. pylori eradication or may be increased in number with-
out any treatment. In Korea, according to one series, 90% of 
hyperplastic polyps, especially those of less than 10 mm in di-
ameter or in sessile type, regressed after H. pylori eradica-
tion.5 H. pylori eradication can replace endoscopic removal of 
polyps in sessile lesion if accompanied by H. pylori gastritis.

For hyperplastic polyps, especially of more than 1 to 2 cm 
in diameter, polypectomy is recommended because of the in-
creased possibility of bleeding and malignant transformation; 
however, regular follow-up endoscopy is recommended for 
smaller lesions of less than 1 cm in diameter.6 The incidence 
of malignant transformation in hyperplastic polyp is report-
ed between 1.5% to 3%.7 Malignant transformation of gastric 
hyperplastic polyps had significant relationships with >1 cm 
in size, pedunculated shape, postgastectomy state, and syn-
chronous neoplastic lesion. Therefore, endoscopic polypec-
tomy should be considered in these hyperplastic polyps to 
avoid the risk of missing neoplastic potential.8

Inflammatory fibroid polyp
Vanek9 first described this lesion as gastric submucosal gran-

uloma with eosinophilic infiltration in 1949. Histologically, this 
lesion shows proliferated spindle cells, abundant small blood 
vessels, and infiltration of inflammatory cells, especially do-
minated by eosinophils. Inflammatory fibroid polyp can be 

seen throughout the gastrointestinal tract, but usually occurs 
in antropyloric region (about 80%). This lesion is associated 
in some cases with hypochlorhydria or achlorhydria, although 
accurate etiology is unknown. Allergic cause has been sug-
gested to play a role but no specific cause has been identified 
until now.

Inflammatory fibroid polyp is well-circumscribed, solitary, 
small sessile, or pedunculated mass and can be ulcerated (Fig. 
2). Clinically, most polyps are asymptomatic and discovered 
incidentally. Polypectomy is an effective diagnostic procedure 
and treatment without recurrence.

FGP
Elster10 first described FGP in 1976. Histologically, FGP is 

composed of cystically dilated glands lined by fundic epithe-
lium (parietal cell, chief cell, admixed with normal glands) 
and most common gastric polyp. Endoscopically, this polyp 
is sessile and less than 0.5 cm in mean diameter. FGP appears 
as glassy, transparent, and of the same color as adjacent nor-
mal mucosa. FGP is multiple or single mass and occurs in 

Fig. 1. Hyperplastic polyps. (A) Sporadic type of hyperplastic polyp is seen in the antrum. (B) Multiple hyperplastic polyps are shown in gas-
troenterostomy stoma. (C) Sentinel hyperplastic polyp is related to reflux esophagitis.

A   B C

Fig. 2. Inflammatory fibroid polyp. The endoscopic shape of the le-
sion shows well-circumscribed, solitary, hemispherical mass with 
central ulceration.
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the fundus or body mucosa which secrete gastric acid. Adja-
cent mucosa is usually clear without inflammation or H. pylori 
infection.

FGPs are usually multiple especially associated with famil-
ial adenomatous polyposis or Peutz-Jeghers syndrome and 
may be found in men and women of relatively young age 
(Fig. 3). The frequent finding of genetic alteration in familial 
adenomatous polyposis suggests that this polyp is neoplastic 
rather than hamartomatous origin.11 Recently, one series re-
ported adenocarcinoma arising from FGPs in patients with 
familial adenomatous polyposis or attenuated familial adeno-
matous polyposis.12,13 FGPs especially in young age and multi-
ple in number might be associated with familial adenoma-
tous polyposis, and these cases were accompanied by dysplasia 
in up to 40%.14

Sporadic FGP is usually found in middle aged women with 
accompanying dysplasia at the incidence of 0% to 5%, but it 
is not related to malignant transformation. Alteration of the 
β-catenin gene is found in 91% of patients and these patients 
have higher risk for colonic polyp, adenoma, and adenocar-
cinoma compared with control group which has no FGP.15

Recently, FGP is known to be one of the side effects related to 
proton pump inhibitor. In patients using proton pump inhibi-
tors, there is associated hypertrophy and hyperplasia of pari-
etal cells, and long standing exposure to this drug may increase 
FGPs by 4-folds compared with control group.16 However, dys-
plasia related to proton pump inhibitor is still rare and fur-
ther study will be necessary in the future.

GASTRIC ADENOMA

Gastric adenoma is circumscribed, polypoid lesions com-
posed of either tubular and/or villous structures lined by dys-
plastic epithelium. Adenoma is a precursor lesion of adeno-
carcinoma. Gastric adenoma is subdivided into low grade dys-
plasia and high grade dysplasia according to the degree of dys-
plasia (based on the degree of nuclear crowding, hyperchro-

masia, stratification, mitotic activity, cytoplasmic differentia-
tion, and architectural distortion). Most gastric adenomas arise 
in the background of atrophic gastritis with intestinal meta-
plasia. The incidence of adenoma increases with age and ad-
enocarcinoma arising from adenoma is reported up to 9% to 
20%.17 The majority of gastric adenomas are found in the an-
trum and angle and secondly in the fundus. Endoscopic find-
ing is solitary, exophytic sessile, or pedunculated mass and 
rarely flattened or slightly depressed lesion. Adenomas have 
light red color and show papillary configuration. Easy contact 
bleeding is not a typical finding of gastric adenoma usually mea-
suring up to 3 to 4 cm in diameter. Adenomas of larger size, es-
pecially of more than 2 cm in diameter, with red color, central 
depression, ulcer, and villous configuration are known to have 
increased risk of carcinomatous transformation. According to 
one series, 9% of low grade adenomas and 25% of high grade 
adenomas showed the evidence of malignant transformation.18 
Even when endoscopic biopsy reveals adenoma, there might 
be carcinomatous change in excised specimen, so gastric adeno-
ma should be treated by local excision, usually by endoscopic 
mucosal resection, and needs to be followed up. In addition, 
since they may be accompanied by coexistent carcinoma else-
where in the stomach, thorough endoscopic examination of the 
whole stomach is warranted.

CARCINOID TUMOR 

Gastric carcinoids are well-differentiated endocrine tumors 
composed of nonfunctioning enterochromaffin-like cells aris-
ing in the oxyntic mucosa of the body or fundus.19 Gastric car-
cinoids account for less than 2% of gastric neoplasm, and re-
presents less than 1% of carcinoids.20 There are three distinct 
clinical settings: autoimmune atrophic gastritis, patients with 
concomitant Zollinger-Ellison syndrome and MEN-1 syn-
drome, and sporadic case.21 In the first two cases, they are usu-
ally multiple, broad-based, yellowish, polypoid masses of less 
than 2 cm in diameter. In the sporadic cases, the tumors are 

Fig. 3. Fundic gland polyps. The patient with familial adenomatous polyposis is frequently accompanied by multiple fundic gland polyps in 
the body and fundus of the stomach. 
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larger and single and similar to carcinoma (bleeding, obstruc-
tion, or metastases). Endoscopic ultrasonographic finding is 
well demarcated, homogenous and hypoechoic submucosal 
mass. They grow slowly but can metastasize to lymph node or 
the liver. The size, invasiveness and histologic subtype of 
mass correlates with the probability of metastasis. Treatment is 
dependent on the size and histologic subtype. Carcinoids less 
than 1 to 2 cm in size, less than five in number and confined 
within the submucosal layer can be treated by endoscopic mu-
cosal resection. Surgical local excision is recommended for car-
conoids larger than 2 cm in size.

POLYPOID GASTRIC  
ADENOCARCINOMA

EGC is defined as invasive gastric cancer which invades no 
more deeply than the submucosa, irrespective of lymph node 
metastasis. Endoscopically, there are three subtypes of polyp-
oid EGC: elevated (type I), superficial elevated (type IIa), and 
mixed type (IIa+IIc, etc). Also among advanced gastric can-
cer (AGC), Bormann type I and II are polypoid gastric cancer.

EGC type I
This type shows sessile or semipedunculated hemisphere-

shaped mucosal mass. They are more than 5 mm in height or 
2- to 3-folds higher than the adjacent mucosa. They are occa-
sionally accompanied by bleeding and show granular or erosive 
appearance on endoscopic examination. They are usually more 
than 2 cm in size, but smaller lesions of less than 2 cm are usu-
ally confined within the mucosa, sessile, smooth surfaced, with 
rare bleeding and no exudate. Differential diagnoses include 
adenomatous polyp, submucosal tumor (SMT), and advanced 
Bormann type I cancer.22

EGC type IIa
This type is not 2- to 3-folds higher than the adjacent mu-

cosa. They are relatively well demarcated, larger in size (usu-
ally more than 2 cm), and show irregular surface, redness, ero-
sion, ulceration, bleeding, mucosal depression, and loss of gl-
istening. Dysplasia and atrophic hyperplastic gastritis are the 
main differential diagnoses. Atrophic hyperplastic gastritis is 
ill defined lesion and might be disappeared after changing the 
position of endoscopic probe or movement of peristalsis.23

EGC mixed type
This type has two or more lesions mixed, with several sub-

types, such as IIa+IIc type and IIc+IIa type. EGC IIa+IIc type 
has shallow depressed lesion (IIc) in the center of slightly ele-
vated lesion (IIa). If IIa lesion is the main lesion, it is classi-
fied as IIa+IIc, although IIc might be deep. Histologically, 

this subtype is usually a well differentiated tumor, and erosive 
type and advanced tumor like lesion have a tendency to have 
deep invasion. Verrucous erosion, EGC IIa, EGC IIc, and Bor-
mann type 2 AGC are the main differential diagnoses.

AGC
AGC is classified as the Borrmann types based on the char-

acteristic macroscopic morphology. Borrmann type I AGC re-
presents polypoid fungating mass protruding into the gastric 
lumen. This type is well defined and shows small erosion, or 
shallow ulcer with exudates, rarely with deep depressive. The 
size of the tumor is large, usually more than 2 cm, and the sur-
face mucosa shows coarse, irregular pit pattern with easy con-
tact bleeding. Bormann type IV AGC (linitis plastica) also sho-
ws elevated lesion with mucosal hypertrophy.

SMT-like gastric cancer
In Japan, SMT-like gastric cancer is defined as radiologic 

and endoscopic finding that shows SMT-like mass. Grossly 
or histologically, the longest diameter of the mucosal exposed 
mass is less than 1/3 of the longest diameter of hidden tumor 
mass.24 This type has following three these characteristics: 1) 
slightly elevated and irregular surface; 2) larger size in unex-
posed portion; and 3) more frequent redness and erosion on 
the surface similar with SMT, in endoscopic finding.25 In Ko-
rea, SMT-like gastric cancer with mucinous adenocarcinoma 
was reported in one series.26,27

CONCLUSIONS

Various subtypes of gastric polyps with different risks of 
malignant transformation which are similar with polypoid 
gastric cancer were revealed in endoscopic procedure. Althou-
gh benign and malignant gastric polypoid tumor can be re-
vealed in endoscopic procedure, magnifying endoscopy or nar-
row band imaging, and endoscopic ultrasonography could 
help their differential diagnosis and therapeutic strategies more 
easily. Most of all, meticulous endoscopic examination, accu-
rate biopsy for indefinite lesion, reconsidering result with patho-
logic reports, and periodic follow-up examination are critical.
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