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Precancerous conditions
• Chronic atrophic gastritis and intestinal metaplasia (IM) are 

considered to be precancerous conditions 

because 

• They independently confer a risk for development of gastric 
cancer and constitute the background in which dysplasia and 
adenocarcinoma may occur. 

• Atrophic gastritis should be defined as significant (moderate to 
marked) atrophy or as IM (as the best and more reliable marker 
of atrophy).

Precancerous lesion
•Dysplasia is a direct neoplastic precancerous lesion
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Helicobacter

pylori infection

Non atrophic gastritis
(Diffuse antral gastritis) Asymptomatic

90%

Multifocal atrophic gastritis
Asymptomatic

90%

Host & environmental factors

Duodenal ulcer

Focal atrophy

Gastric ulcer

IM Dysplasia Gastric cancer

IM





European Helicobacter Study Group

European Helicobacter and Microbiota Study group

2015



OLGA staging
(Operative Link for Gastritis Assessment)

Rugge M, et al, OLGA staging for gastritis: A tutorial, Dig Liver Dis. 2008

“… strong association between OLGA stages 

III/IV and Gastric Cancer…” 



Classification of chronic gastritis

OLGIM staging

Capelle L et al. Gastrointest Endosc 71: 1150, 2010







Sub-types of IM
Type I - complete

Type II  - incomplete

Type III - incomplete

Intestinal Metaplasia (IM) 

Filipe F et al. Int J Cancer 57: 324, 1994

Risk of gastric cancer development

•A systematic review in 10 follow-up studies, incomplete 
type III IM was associated with significantly higher risk of 
gastric cancer with a 6 – 11-fold higher risk.

•A follow-up of 16 years also showed that incomplete-type 
IM was associated with a higher risk of progression to 
cancer than the complete type (OR 11.3, 95 %CI 1.4 – 91.4)







WHO Classification of Tumours of the Digestive System, 5th edition, 2019



Definition
Gastric dysplasia consists of unequivocal neoplastic changes of 
the gastric epithelium without evidence of stromal invasion

WHO Classification of Tumours of the Digestive System, 5th edition, 2019

Related terminology
Acceptable: intraepithelial neoplasia

Subtype(s)
Intestinal-type dysplasia; foveolar-type (gastric-type) dysplasia; gastric pit/crypt dysplasia; serrated dysplasia

Gastric dysplasia 



WHO Classification of Tumours of the Digestive System, 5th edition, 2019

Padova
International

Vienna Revised Vienna
Japanese Diagnostic 
Framework (Biopsy)

WHO (2019)

Category 1:
Negative for dysplasia

Category 1:
Negative for dysplasia

Category 1:
Negative for dysplasia

Group 1:
Normal/non-neoplastic

Negative for dysplasia/IEN

Category 2:
Indefinite for dysplasia

Category 2:
Indefinite for dysplasia

Category 2:
Indefinite for dysplasia

Group 2:
Indefinite for neoplasia

Indefinite for dysplasia/IEN

Category 3.1:
Low-grade dysplasia (low-
grade NiN)

Category 3:
Non-invasive low-grade neoplasia 
(low-grade adenoma/dysplasia)

Category 3:
Low-grade 
adenoma/dysplasia

Group 3:
Adenoma Low-grade dysplasia/IEN (low-

grade adenoma/dysplasia)

Category 3.2:
High-grade dysplasia (high-
grade NiN)

Category 4:
High-grade neoplasia

4.1: High-grade 
adenoma/dysplasia
4.2: Non-invasive carcinoma
4.3: Suspicious for invasive
carcinoma

Category 4:
High-grade neoplasia

4.1: High-grade 
adenoma/dysplasia
4.2: Non-invasive carcinoma
4.3: Suspicious for invasive
carcinoma

Group 4:
Suspicious for carcinoma

High-grade dysplasia/IEN (high-
grade adenoma/dysplasia)

Category 4:
Suspicious for invasive 
carcinoma

4.4: Intramucosal carcinoma Group 5:
Carcinoma (non-invasive or
invasive)

Category 5:
Invasive adenocarcinoma

Category 5:
Invasive neoplasia
5.1: Intramucosal carcinoma

Intramucosal invasive
neoplasia (intramucosal
carcinoma)



Low- and high-grade dysplasia

•Minimal architectural disarray 

•Mild/moderate cytological atypia

•Nuclei are elongated, polarised,   basally located

•Mitotic activity is mild/moderate.

•Pronounced architectural disarray 

•High nucleus:cytoplasm ratio

•Numerous mitoses, often atypical 

•Nuclei frequently extend towards

the luminal half of the gland



Overlapping, pencillate, hyperchromatic

and/or pleomorphic nuclei, with pseudo-

stratification and inconspicuous nucleoli, 

mucin depletion, and lack of surface 

maturation.

Intestinal phenotype
(adenomatous, type I)



Gastric phenotype
(foveolar or pyloric, type II)

Cuboidal or low columnar cells, with

clear or eosinophilic cytoplasm, and 

round to oval nuclei.



• The use of the term carcinoma in situ for columnar
precursor lesions is strongly discouraged (included in high
grade dysplasia).

• Intramucosal adenocarcinoma is the term used for lesions
that show invasion into the lamina propria or muscularis
mucosa but not into the submucosa (what qualifies as
evidence of invasion?).



Low &  high

grade dysplasia

Intramucosal carcinoma



Branching and budding 

of glands

Intraluminal necrotic 

debris 

Fused or cribriforming glands 

Intramucosal invasive 

neoplasia/intramucosal

carcinoma 



Gastric pit/crypt dysplasia

Dysplasia at the basal portion of gastric pits. The 

glandular structures show maturation to the 

surface epithelial cells. 

It has been reported at the periphery of traditional 

neoplasia in 49–72% of cases, and it is believed 

to be an independent predictor of cancer 

progression. 

WHO Classification of Tumours of the Digestive System, 5th edition, 2019



Serrated dysplasia

Serrated dysplasia is characterized by its 

distinctive topography (pit region); it frequently 

features a micropapillary pattern, extending to the 

mucosal surface and exhibiting MUC5AC 

expression. 

This phenotype has also been reported as 

serrated adenoma and frequently coexists with 

adenocarcinoma.

. 

WHO Classification of Tumours of the Digestive System, 5th edition, 2019



Regenerative atypia

Surface maturation of epithelium 

with inflammatory background.

WHO Classification of Tumours of the Digestive System, 5th edition, 2019



WHO Classification of Tumours of the Digestive System, 5th edition, 2019



Essential and desirable diagnostic

criteria

• polypoid growth of dysplastic columnar

epithelia with a foveolar-cell phenotype, 

with a distinctive apical cap of neutral 

mucins.

Foveolar-type adenoma



Foveolar-cell phenotype

MUC5AC MUC6



Intestinal type adenoma



Pyloric gland adenoma

Pyloric gland adenoma (PGA) 

• rare lesions (less than 3 % of all gastric polyps)

• increased risk of malignancy

• proliferation of closely packed pyloric-type glands lined by a 

monolayer of cuboidal to low columnar epithelial cells with 

round nuclei and pale to eosinophilic cytoplasm with a “ground 

glass” appearance 

• cystic dilatation of the glands is observed occasionaly



MUC5AC

MUC5AC

MU6

MU6

Pyloric gland adenoma



(OGA) is composed of highly differentiated columnar cells with pale basophilic cytoplasm and mild nuclear 

atypia, mimicking the oxyntic (fundic) gland (mainly chief cell). The tumour consists of irregular architectures, 

such as tubular fusion and lateral expansion of glands. 

The differentiation to the components of oxyntic (fundic) gland is confirmed by immunohistochemistry, such as 

pepsinogen I (chief cell) and H+/K+ ATPase (parietal cell). 

Oxyntic gland adenoma



Oxyntic gland adenoma

is a precursor of 

Gastric adenocarcinoma of fundic-gland type

Submucosal invasion in the central portion of the 

tumor Neoplastic cells of immature fundic-gland type

Gastric adenocarcinoma

of fundic-gland type



Unequivocal neoplastic changes in a polypoid lesion consisting of gastric 
intestinalized glands; no evidence of invasion.

Polypoid growth of dysplastic columnar epithelia with a foveolar-cell phenotype, 
with a distinctive apical cap of neutral mucins

Proliferation of pyloric-type glands consisting of cuboidal/ columnar cells with 
foamy, ground-glass cytoplasm; no well-formed apical mucin cap.

MUC6

Intramucosal proliferation of differentiated columnar cells with pale basophilic 
cytoplasm and mild nuclear atypia, mimicking the oxyntic (fundic) gland.

PAS

Adenomas of the superficial epithelium

Adenomas of the glandular epithelium

Frequent APC, KRAS mut.
NO mut. in CTNNB1

Rare APC, KRAS mut
NO mut. in CTNNB1

APC, KRAS mut.
GNAS mut.

APC, AXIN1-2

OGA –GA-FG
(GNAS mut.)

Intestinal-type gastric adenoma Foveolar-type adenoma

Pyloric gland adenoma Oxyntic gland adenoma
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