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        Gastric polyps can be defi ned as luminal lesions projecting 
above the mucosal surface. Gastric polyps are detected in 
2–3 % of upper gastrointestinal endoscopies. Gastric pol-
yps are generally divided into nonneoplastic and neoplastic 
types. About 80–90 % of gastric polyps are nonneoplastic. 
Hyperplastic polyps, fundic gland polyps, infl ammatory 
fi broid polyps, and hamartomatous polyps are nonneo-
plastic. Hyperplastic polyps may be sessile or peduncu-
lated. Larger hyperplastic polyps may have small erosions 
or ulcerations on the surface. Fundic gland polyps appear 
usually as multiple, glassy, transparent, sessile polyps. 
Infl ammatory fi broid polyps are well-circumscribed solitary, 
small sessile, or pedunculated lesions with regular pit pat-
tern. Hamartomatous polyps are usually pedunculated, round 
polyps with hyperemic and exudative surfaces. Dysplastic 
epithelium is defi ned as noninvasive, neoplastic epithelium. 
Gastric adenomas are defi ned as circumscribed, polypoid 
dysplastic lesions. Flat tubular adenomas are also called dys-
plasias. Endoscopically, adenomas/dysplasias are reddish 
or whitish discolored, often with a multilobulated surface, 
contrasting with smooth and atrophic adjacent mucosa. The 
surface may be smooth or superfi cially eroded. 
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10.1     Principles of Endoscopic Diagnosis 
of Gastric Polyps 

10.1.1     Defi nitions 

 Gastric polyps can be defi ned broadly as luminal lesions 
 projecting above the plane of the mucosal surface. It is 

 recommended that discrete protrusions identifi ed on radiol-
ogy or endoscopy be referred to as polypoid lesions until 
 histological diagnoses are made. Various subtypes of gastric 
 polyps are recognized; they are generally divided into non-
neoplastic and neoplastic. About 80–90 % of gastric polyps 
are  nonneoplastic. They can be divided into epithelial and 
nonepithelial types (Table  10.1 ).

   Table 10.1    Classifi cation 
of gastric polyps   

 Epithelial polyp  Nonepithelial polyp 

 Nonneoplastic polyps  Hyperplastic polyp 
 Fundic gland polyp 
 Infl ammatory fi broid polyp 
 Hamartomatous polyp 
 Cronkhite-Canada syndrome 

 Neoplastic polyps  Adenoma/dysplasia 
  Low grade 
  High grade 
 Carcinoma (primary or secondary) 
 Carcinoid tumor 

 Miscellaneous lesions  Xanthelasma 
 Lymphoid hyperplasia/lymphoma 
 Mesenchymal stromal tumors 
  Gastrointestinal tumors 
  Smooth muscle tumors 
  Glomus tumor 
  Neural tumors 
   Schwannoma/neuroma 
   Ganglioneuromas 
   Granular cell tumor 
  Other rare tumors 
   Lipoma/liposarcoma 
   Rhabdomyosarcoma 
   Fibrous histiocytoma 
 Vascular 
  Hemangioma/lymphangioma 
  Hemangiosarcoma 
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10.1.2        Clinical Manifestations 

 Gastric polyps are detected in 2–3 % of upper gastrointesti-
nal endoscopic examinations, often incidentally. They only 
rarely produce symptoms, such as gastrointestinal bleeding 
and delayed gastric emptying. Rarely, a prolapsing antral 
polyp may obstruct the gastric outlet.  

10.1.3     Endoscopic Features 

 They are usually small, with a diameter of less than 1–2 cm. 
The endoscopic appearance of gastric polyps is variable, 

ranging from slightly raised plaques to soft multilobulated 
nodules to, more rarely, broad-based or sessile lesions. In 
noninvasive neoplastic lesions and carcinomas with invasion 
of the lamina propria, called superfi cial lesions, fl at or even 
depressed morphologies below the contour of the mucosa 
may be observed. In pedunculated polyps, the base is nar-
row; in sessile polyps, the base and the top of the lesion have 
the same diameter. Intermediate and broad-based forms are 
called semi-pedunculated. Non-protruding or non-polypoid 
neoplastic lesions include ulcers and the so-called fl at 
lesions. In the latter situation, the lesion, compared with the 
adjacent mucosa, is either slightly elevated or completely fl at 
or depressed (Table  10.2 , Fig.  10.1 ) [ 1 ].

   Table 10.2    Neoplastic lesions with superfi cial morphology 
(Paris endoscopic classifi cation)   

 Morphology 

 Polypoid  Ip  Pedunculated 
 Is  Sessile 

 Non-polypoid  IIa  Slightly elevate 
 IIb  Flat 
 IIc  Slightly depressed 
 III  Excavated (ulcer) 
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  Fig. 10.1    Morphological classifi cation of gastric polyps. ( a ) Ip polyp, ( b ) Is polyp, ( c ) IIa polyp, ( d ) IIb polyp, ( e ) IIc polyp       

 

J.Y. Jang



173

  Fig. 10.2    Hyperplastic polyps. ( a ) A 6-mm, Is-type polyp. ( b ) A 7-mm, Ip-type polyp. ( c ) A 2-cm, Ip-type polyp with hemorrhagic change. ( d ) 
A 2-cm, Ip-typed, hyperemic polyp. ( e – g ) Ip-type polyps with erosions covered with exudate and/or hemorrhagic changes         

a b

c d

10.2          Nonneoplastic Polyps 

10.2.1     Hyperplastic Polyps 

 These benign lesions are the second most common type 
of gastric polyp after fundic gland polyps. They are 
 generally thought to result from excessive regeneration 
 following mucosal damage and, consequently, commonly 
occur in chronic  Helicobacter pylori -associated gastritis, in 

 pernicious anemia, adjacent to ulcers and erosions, or at 
gastroenterostomy sites. Hyperplastic polyps can occur 
throughout the stomach. They are usually less than 1.5 cm 
in diameter, may be single or multiple, and may be sessile 
or pedunculated. Usually, the pits of polyp surface are 
enlarged and hyperemic in color [ 2 ]. With larger polyps, 
the overlying mucosa is often red and friable, and there 
may be a small erosion or ulceration on the tip of the polyp 
(Fig.  10.2 ).
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Fig. 10.2 (continued)
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  Fig. 10.3    Fundic gland polyp. ( a ,  b ) Several 2–3-mm diminutive, glassy, transparent, sessile polyps. ( c ) A 5-mm subpedunculated, transparent 
polyp at the gastric body       

10.2.2        Fundic Gland Polyps 

 Fundic gland polyps are seen as single, multiple, sessile 
lesions that occur uniquely in the fundus and upper body of 
the stomach. The morphology is characteristic, with cystic 

transformation of the gland lined by parietal cells and chief 
cells. Endoscopically, they appear as glassy, transparent, ses-
sile polyps, less than 1 cm in diameter (Fig.  10.3 ). These are 
usually multiple and may be found in males and females of 
any age [ 3 ].
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10.2.3        Infl ammatory Fibroid Polyp 

 Infl ammatory fi broid polyps may be found throughout the 
gastrointestinal tract, but they are most common in the 
antrum and pyloric region. These polyps are characterized 
by the proliferation of spindle cells, small blood vessels, and 

infl ammatory cells, often dominated by eosinophils. 
Endoscopically, they are well-circumscribed, solitary, small 
sessile or pedunculated lesions with regular pit patterns. 
With larger polyps, there may be erosions on the surface of 
the lesion, and they are often observed as subepithelial 
tumors with bridging folds (Fig.  10.4 ).

  Fig. 10.4    Infl ammatory fi broid polyp. ( a ,  b ) Is-type, round polyp of similar surface color as the surroundings, with no discoloration. ( c ) IIa-type, 
round polyp with small erosion. ( d ,  e ) Is-type polyp with surface erosion observed as a subepithelial tumor with bridging folds       

a b
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Fig. 10.4 (continued)

10 Gastric Polyps and Dysplasias



178

10.2.4        Xanthoma 

 These clinically insignifi cant lesions are found with increas-
ing age and are often associated with chronic gastritis and 

intestinal metaplasia. Grossly, they are single or multiple, 
1–2 mm in diameter, round or oval, well-circumscribed, yel-
low, macular, or nodular lesions (Fig.  10.5 ). They are found 
most frequently along the lesser curvature.

a b

c

  Fig. 10.5    Xanthoma. ( a ,  b ) A 3-mm fl at, round, yellowish macular lesion at the body. ( c ) A 5-mm yellowish polypoid lesion       
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10.2.5        Hamartomatous Polyps and Polyps 
Associated with Polyposis Syndrome 

 Gastric hamartomatous polyps are composed of hyperplastic 
glands lined by foveolar-type epithelium and separated by 

branching cores of smooth muscle, with atrophy of the deep 
glandular components. Endoscopic features of hamartoma-
tous polyps are pedunculated round polyps with hyperemic 
and exudative surfaces (Fig.  10.6 ).

a b

c

  Fig. 10.6    Hamartomatous polyp. ( a ,  b ) A 6–8-mm sessile polyps with exudative changes at the body. ( c ) A 1.5-cm hyperemic, exudative, pedun-
culated polyp at the antrum       
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10.2.5.1       Peutz-Jeghers Polyp 
 Gastric polyps occur in approximately 49 % of Peutz-Jeghers 
polyposis patients. However, they may also occur sporadi-
cally. Rare reports of gastric carcinoma in Peutz-Jeghers pol-
yposis have been described.  

10.2.5.2     Juvenile Polyp 
 Gastric juvenile polyps are rarely observed and often occur 
within the onset of juvenile polyposis, either of the stomach 
alone or of the entire gastrointestinal tract. The gastric pol-
yps are usually multiple (Fig.  10.7 ). They may present at any 
age. Juvenile polyposis is associated with an increased risk 
of cancer, particularly in the colon, but the stomach also may 
be at risk.

  Fig. 10.7    Juvenile polyposis in the stomach. Multiple, variable sized, and sessile polyps are noted at the whole stomach       
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10.2.5.3        Cowden’s Disease Polyps 
 Cowden’s disease is also known as multiple hamartoma syn-
drome. The patients have an increased risk of breast and thy-
roid carcinoma. The incidence of gastrointestinal polyps is 
estimated to be close to 75 % of patients.  

10.2.5.4     Cronkhite-Canada Polyp 
 These polyps occur usually in conjunction with lesions in 
other parts of the gastrointestinal tract. They are indistin-
guishable from juvenile and hyperplastic polyps (Fig.  10.8 ) 
and can be diagnosed only in the presence of clinical evi-
dence of alopecia, nail atrophy, or hyperpigmentation.

  Fig. 10.8    Cronkhite-Canada polyps in the stomach. Multiple, slightly elevated, and hyperemic polyps are noted at the entire stomach       
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10.3          Neoplastic Polyps 

10.3.1     Adenoma/Dysplasia 

10.3.1.1     Defi nition 
 Dysplastic epithelium is defi ned as noninvasive, neoplastic 
epithelium. Gastric adenomas are defi ned by the World 
Health Organization as circumscribed, polypoid lesions 
composed of tubular and/or villous structures, lined by dys-
plastic epithelium [ 4 ]. In Western literature, fl at tubular ade-
nomas are frequently called dysplasias. In the Vienna 
consensus classifi cation [ 5 ] for intramucosal neoplasia, the 

terms adenoma and dysplasia are both replaced by “intraepi-
thelial neoplasia” (Table  10.3 ).

10.3.1.2        Clinical Signifi cance 
 Gastric adenomas/dysplasias are precancerous lesions, com-
parable to colonic adenomas. Gastric adenoma/dysplasia can 
be subdivided according to the degree of dysplasia (low or 
high grade). The risk of malignancy in gastric adenomas/
dysplasias is related to size, degree of dysplasia, and villosity 
of growth pattern. High-grade dysplasia has been identifi ed 
in close proximity to 40–100 % of early gastric cancers and 
5–80 % of advanced adenocarcinomas [ 6 ].  

   Table 10.3    The revised Vienna classifi cation of gastrointestinal epi-
thelial neoplasia   

 Category  Diagnosis 

 1  Negative for neoplasia 
 2  Indefi nite for neoplasia 
 3  Mucosal low-grade neoplasia 

  Low-grade adenoma 
  Low-grade dysplasia 

 4  Mucosal high-grade neoplasia 
  4.1 High-grade adenoma/dysplasia 
  4.2 Noninvasive carcinoma (carcinoma in situ) 
  4.3 Suspicious for invasive carcinoma 
  4.4 Intramucosal carcinoma 

 5  Submucosal invasion by carcinoma 
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10.3.1.3     Endoscopic Features 
 Adenomas/dysplasias are reddish or whitish discolored, 
often with a multilobulated surface, contrasting with smooth 
and atrophic adjacent mucosa. The surface may be smooth or 
superfi cially eroded (Figs.  10.9 ,  10.10 ,  10.11 , and  10.12 ). The 
presence of erosion or ulceration is thought to correlate with 
an increased risk of cancer. Similarly, superfi cial erosion and 
atypia may increase the likelihood of a gastric cancer being 
present. According to a recent study, a characteristic white 
opaque substance [ 7 ] was found along the mucosal surface 
when an elevated gastric adenoma was observed with magni-
fi ed endoscopy with narrow band imaging (NBI, Fig.  10.13 ). 
High-grade adenoma/dysplasia tends to be associated with 

a more eroded surface, hyperemic changes, and depressed 
type than low-grade adenoma/dysplasia (Fig.  10.14 ).

10.3.2              Gastric Polyps and Familial 
Adenomatous Polyposis 

 Familial adenomatous polyposis is inherited as an autoso-
mal dominant trait, characterized by the development of 
multiple adenomatous polyps in the colon. Fundic gland 
polyps are found in 13–53 % of patients; adenomas, 
which are more common in the antrum, are found in 
6–12 %.      

  Fig. 10.9    Low-grade adenoma. ( a ,  b ) IIa-type, whitish discolored, fl at, elevated lesions at the angle. ( c – e ) Antrum. ( f – i ) Body         

a b

c d
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Fig. 10.9 (continued)
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  Fig. 10.10    Low-grade adenoma. ( a – c ) IIa-type, whitish discolored, lobulated, elevated lesions at the antrum. ( d – e ) Angle. ( f – h ) Body         
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  Fig. 10.11    Low-grade dysplasia. ( a – c ) IIb-type, whitish discolored, fl at, well-circumscribed lesions at the antrum. ( d – e ) Angle       
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  Fig. 10.12    Low-grade dysplasia. Indistinct margined dysplasias due to 
marked atrophy and intestinal metaplasia around the lesions are often 
observed. Indigo carmine chromoendoscopy delineated the lesion more 

clearly. ( a ,  c ,  e ,  g ,  i ,  k ,  m ) White light endoscopy. ( b ,  d ,  f ,  h ,  j ,  l ,  n ) 
Indigo carmine chromoendoscopy           

a b
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e f

 

J.Y. Jang



189

g h

i j

k l

Fig. 10.12 (continued)
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Fig. 10.12 (continued)
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  Fig. 10.13    White opaque substances in NBI. ( a ,  c ) A whitish discolored low-grade dysplasia at the antrum. ( b ,  d ) White opaque substances along 
the pit at the magnifi ed endoscopy with NBI       
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  Fig. 10.14    High-grade adenoma/dysplasia. ( a ) A 1.0-cm Is-type pol-
ypoid lesion with surface exudate and hyperemic change. ( b ,  c ) A whit-
ish discolored, elevated lesions at the antrum. ( d ) A 4-mm fl at erosion. 
( e ) A 2-cm elevated lesion with central erosive and hyperemic change 

at the angle. ( f ) A 1.5-cm fl at, well-circumscribed, hyperemic lesion at 
the body. ( g – k ) Whitish discolored lesions with erosion. ( l ,  m ) 
Depressed lesions. ( n ,  o ) Lesions with depression and hyperemic 
change           
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Fig. 10.14 (continued)

10 Gastric Polyps and Dysplasias



194

m n

o

Fig. 10.14 (continued)

J.Y. Jang



195

   References 

    1.   The Paris endoscopic classifi cation of superfi cial neoplastic lesions: 
esophagus, stomach, and colon: November 30 to December 1, 2002. 
Gastrointest Endosc. 2003;58:S3–43.  

    2.    Oberhuber G, Stolte M. Gastric polyps: an update of their pathology 
and biological signifi cance. Virchows Arch. 2000;437:581–90.  

    3.    Park do Y, Lauwers GY. Gastric polyps: classifi cation and manage-
ment. Arch Pathol Lab Med. 2008;132:633–40.  

    4.    Goldstein NS, Lewin KJ. Gastric epithelial dysplasia and adenoma: 
historical review and histological criteria for grading. Hum Pathol. 
1997;28:127–33.  

    5.    Dixon MF. Gastrointestinal epithelial neoplasia: Vienna revisited. 
Gut. 2002;51:130–1.  

    6.    Lauwers GY, Srivastava A. Gastric preneoplastic lesions and epithe-
lial dysplasia. Gastroenterol Clin North Am. 2007;36:813–29.  

    7.    Yao K, Iwashita A, Tanabe H, et al. White opaque substance within 
superfi cial elevated gastric neoplasia as visualized by magnifi cation 
endoscopy with narrow-band imaging: a new optical sign for dif-
ferentiating between adenoma and carcinoma. Gastrointest Endosc. 
2008;68:574–80.    

10 Gastric Polyps and Dysplasias


	10: Gastric Polyps and Dysplasias
	10.1	 Principles of Endoscopic Diagnosis of Gastric Polyps
	10.1.1	 Definitions
	10.1.2	 Clinical Manifestations
	10.1.3	 Endoscopic Features

	10.2	 Nonneoplastic Polyps
	10.2.1	 Hyperplastic Polyps
	10.2.2	 Fundic Gland Polyps
	10.2.3	 Inflammatory Fibroid Polyp
	10.2.4	 Xanthoma
	10.2.5	 Hamartomatous Polyps and Polyps Associated with Polyposis Syndrome
	10.2.5.1	 Peutz-Jeghers Polyp
	10.2.5.2	 Juvenile Polyp
	10.2.5.3	 Cowden’s Disease Polyps
	10.2.5.4	 Cronkhite-Canada Polyp


	10.3	 Neoplastic Polyps
	10.3.1	 Adenoma/Dysplasia
	10.3.1.1	 Definition
	10.3.1.2	 Clinical Significance
	10.3.1.3	 Endoscopic Features

	10.3.2	 Gastric Polyps and Familial Adenomatous Polyposis

	References


