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The normal stomach
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Note: oxyntic 

mucosa can occupy 

the proximal 1/3 of 

the antrum



The normal antrum
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Note: some mononuclear 

inflammatory cells (mostly 

lymphocytes) are 

normally present



The normal antrum

Normal: approximately four    

G cells per crypt (barely 

visible on H&E)

Under PPI > four G cells 

with some crowding (easily 

visible on H&E)



The normal corpus

Parietal cells 

(red) 

clustering in 

the upper half 

of the mucosa

Chief cells 

(blue) 

clustering in 

the lower half 

of the mucosa

Straight lumen 

border



The normal corpus

Under therapy with PPI the 

parietal cells become larger 

(„constipated parietal cells“) 

and more numerous 

(“outgrowing” the chief cells) 

→ dilated lumina with irregular 

border (due to protruding 

cytoplasmic tongues)



The normal corpus

ECL 

cells

Chief 

cells

Neuroendocrine markers 

(chromogranin, synaptophysin) 

show a diffuse staining pattern 

(ECL cells; there are no G cells 

within oxyntic mucosa!)



Definition of Gastritis:

“Histological proof of gastric 

mucosa inflammation”

Professor Peter Malfertheiner

Gastroenterologist

Magdeburg, Germany



Sugano et al. Gut 2015



Helicobacter-gastritis is active in only about 50% of cases

Reactive gastropathy emerges as new big player (more common 

than active Helicobacter gastritis in low prevalence countries)

In 7% of cases combinations of different types of gastritis are seen 

Wolf et al. Dig Liver Dis 2014



Algorithmic approach to 

the diagnosis of gastritis

Inflammatory Non-inflammatory

Examination at low 

power (4ex)

Normal

Reactive gastropathy

Vascular

• GAVE (antrum > 

corpus)

• Portal 

hypertension 

(corpus > antrum)

Diffuse Focal

IBD

ErosionSuperficial > deep 

glandular (antrum 

and/or oxyntic): HP

Deep glandular > 

superficial (oxyntic): 

autoimmune 

gastritis



Helicobacter gastritis

 Chronic-active inflammation 

 Starts in the antrum, but 

may shift to the corpus     

(in patients receiving PPIs 

and/or with intestinal 

metaplasia)



Helicobacter gastritis



Helicobacter gastritis



Helicobacter pylori Helicobacter Heilmannii

HP gastritis und non-HP 

helicobacter gastritis



HP gastritis und non-HP 

helicobacter gastritis

Matsunari et al. J Clin Microbiol 2012



Dixon et al. Am J Surg Pathol 1996

Sydney classification



Post-(or Ex)-HP 

Gastritis

Mild chronic inactive gastritis 

No HP; the morphology consistent with 

post-HP gastritis (ex-HP gastritis)



Lymphocytic gastritis

Definition: chronic(-active) gastritis with 

increase of surface intraepithelial lymphocytes 

(>25 IELs / 100 epithelial cells)



Lymphocytic gastritis

 Antrum-dominant lymphocytic 

gastritis

 Association with lymphocytic duodenitis or 

enteritis and villous atrophy (coeliac disease)



Lebwohl et al. Aliment Pharmacol Ther 2015



Lebwohl et al. Aliment Pharmacol Ther 2015



Lymphocytic gastritis

 Antrum-dominant lymphocytic

gastritis

 Association with lymphocytic duodenitis or

enteritis and villous atrophy (coeliac disease)

 Corpus-dominant lymphocytic

gastritis

 Usually caused by HP (antibiotics may heal

this type of gastritis also when HP-negative)



Lymphocytic gastritis

ENGIP Case of the Month 2/2019



Montalban-Arques et al. J Pathol 2016 

Comparative microbiota analysis of specimens 

from LyG, H. pylori gastritis and healthy 

controls precluded involvement of H. pylori in 

LyG but identified Propionibacterium acnes as 

possible disease trigger.



Do we need a special

stain to detect

Helicobacter pylori?



Anim et al. Acta Histochem 2000

Antrum Corpus

We conclude that H&E is adequate for the initial assessment of gastric 

biopsied in symptomatic upper gastrointestinal patients (it is a well-tested, 

cheap and easy staining method).

When the density of the organism is expected to be low, we recommend 

addition of silver staining because of its high sensitivity and low costs.



Kocsmar et al. Helicobacter 2017



Kocsmar et al. Helicobacter 2017



Batts et al. Am J Surg Pathol 2013



How can we do it?

 The approach needs to follow the 

respective national guidelines (in 

Germany: Giemsa + PAS for all 

gastric biopsies) 

 It should be guided by the 

expected regional prevalence of 

HP

 HP diagnosis is feasible on H&E stained sections (provided there 

is enough haematoxylin included) and can be used as initial stain 

in low prevalence countries

 In cases with active gastritis (or at least moderate chronic 

inactive gastritis) and after HP eradication therapy a special stain 

should be performed (today preferably immunohistochemistry)



El-Zimaity et al. Virchows Arch 2018



El-Zimaity et al. Virchows Arch 2018

„Idiopathic chronic gastritis“ sounds somehow 

like an entity, which is in fact not the case.

→ perhaps better make a descriptive diagnosis 

(in keeping with Sydney System) and say you 

are unable to provide an aetiological clue (and 

perhaps you are able to exclude certain 

aetiologies which may be of help)



Autoimmune gastritis

 Autoantibodies directed 

against the proton pump 

of parietal cells

 T-cell mediated gland 

destruction within the 

oxyntic mucosa



 Autoimmune gastritis in association with HP infection

 Higher patient age (females = males)

 Active HP gastritis / post-HP gastritis

 Positive HP serology

 Autoimmune gastritis not in association with HP infection

 Younger patient age (females >> males)

 No HP / Post-HP gastritis and negative HP serology

 Other autoimmune diseases: autoimmune thyroiditis,  

diabetes mellitus type 1, Sjögren‘s syndrome

Veijola et al. World J Gastroenterol 2010



Autoimmune gastritis



Autoimmune gastritis



Autoimmune gastritis

Pseudopyloric 

metaplasia

Pancreatic and intestinal 

metaplasia



Stolte et al. Z Gastroenterol 1992

Rappel et al. Pathologe 2001

Key morphological 

features of active pre-

atrophic autoimmune 

gastritis:

1. Lymphocytic 

infiltration of the 

glands of the oxyntic 

(corpus and fundus) 

mucosa

2. Focal destruction in 

individual oxyntic 

glands

3. Reactive hypertrophy 

of the parietal cells



Bettington & Brown. Pathology 2013



Jhala et al. Arch Pathol Lab Med 2003

The „active cell“ in autoimmune 

gastritis is the T cell

The presence of acute inflammation 

does not render information regarding 

the activity of disease

Therefore, the Sydney System 

should not be used for reporting



Autoimmune gastritis

G cell hyperplasia in antrum

ECL cell hyperplasia in oxyntic mucosa



Hyperplasia-dysplasia-neoplasia-

sequence of ECL cell

proliferation

Simple Increase (>2 fold) in ECL cell number

Linear Chains of at least 5 ECL cells growing 

within the gastric glands

Micronodular Clusters of at least 5 cells within the 

deep lamina propria (recognizable on 

H&E)

Adenomatoid Collections of five or more ECL cell

micronodules (intact basal membrane)

Dysplasia Fusing or enlarging micronodules 

(150μm – 500µm) 

Neoplasia Lesions larger than 500µm or invasion 

(NET, carcinoid) into the submucosa



(Pseudo-)polyps in 

autoimmune gastritis



(Pseudo-)polyps in 

autoimmune gastritis



(Pseudo-)polyps in 

autoimmune gastritis



Park et al. Am J Surg Pathol 2010

Polyps are seen in 75% of 

patients with autoimmune 

gastritis: hyperplastic polyps 

account for 77%, oxyntic gland 

pseudopolyps for 11%

Neuroendocrine tumours (NETs, 

carcinoids) are found in 19% of 

patients with autoimmune gastritis

The remaining lesions are 

adenomas (9%),  

adenocarcinomas (5%) and 

malignant lymphomas (1%)



Reactive gastropathy

 Antrum > oxyntic mucosa

 Two main causes (chemical 

injury to the mucosa)

 Duodenogastric reflux (“reflux 

gastritis/gastropathy”)

 Drugs (NSAIDs)



Dixon et al. J Clin Pathol 1986

 Basic morphological 

features

 Foveolar hyperplasia 

(with mucin depletion and 

mild reactive nuclear 

changes)

 Ascending smooth 

muscle fibres in the 

lamina propria

 Vasodilation and 

congestion of superficial 

mucosal capillaries

 Stromal oedema

 Paucity of both acute and 

chronic inflammatory 

cells







Improvement of endoscopic gastritis diagnosis is not 

only related to improved technology (and skills of the 

endoscopist) but also to changes in epidemiology 



Which are the 

(morphological and clinical) 

consequences of chronic 

gastritis?



90% of malignant gastric 

tumors (carcinomas, 

lymphomas) are caused by 

Helicobacter pylori!

Correa. Cancer Research 1988



Antrum-

dominant 

Helicobacter 

gastritis

Atrophy / 

metaplasia in 

the antrum

Atrophy / 

metaplasia in 

the corpus

Corpus-

dominant 

Helicobacter 

gastritis

Dysplasia &

Adenocarcinoma 

(intestinal type)

Helicobacter 

infection

Antigastric 

autoantibodies

Wolf et al. Dig Liver Dis 2014



Gastritis

Atrophy / 

Metaplasia

Dysplasia

Adenocarcinoma

Suitable   

for risk 

stratification

Correa. Cancer Research 1988



Uemura et al. N Engl J Med 2001



Rugge et al. Aliment Pharmacol Ther 2002



Rugge and Genta Hum Pathol 2005



Rugge and Genta Hum Pathol 2005

Benign Conditions 
cluster in stages 0-II

Neoplastic Lesions 
cluster in

stages III-IV



Capelle et al. GIE 2010



Capelle et al. GIE 2010



Intestinal metaplasia > gastric atrophy

Expert GI pathologists do better than general pathologists

Kappa values für low-grade dysplasia are still unsatisfactory, 

even for expert GI pathologists
Isajevs et al. Virchows Arch 2014



In total, 22,365 (24%) patients were 

diagnosed with atrophic gastritis, 61,707 

(67%) with intestinal metaplasia, 7616 (8%) 

with mild-to-moderate dysplasia, and 562 

(0.6%) with severe dysplasia.

The annual incidence of gastric cancer 

was 0.1% for patients with atrophic 

gastritis, 0.25% for intestinal metaplasia, 

0.6% for mild-to-moderate dysplasia, and 6% 

for severe dysplasia within 5 years after 

diagnosis.

De Vries et al. Gastroenterology 2008



Song et al. BMJ 2015

“Our data predict 

that about 1 in 256 

people with normal 

mucosa, 1 in 85 with 

gastritis, 1 in 50 

with atrophic 

gastritis, 1 in 39 

with intestinal 

metaplasia, and 1 in 

19 with dysplasia will 

develop gastric 

cancer within 20 

years after 

gastroscopy”



Li et al. Am J Gastroenterol 2016

The incidence rate of gastric adenocarcinoma was 

0.72/1,000 person-years in patients with intestinal 

metaplasia, with a relative risk of 2.56 (95% CI 1.49–

4.10) compared with the Kaiser Permanente member 

population, and 7.7/1,000 person-years for low-grade 

dysplasia, with a relative risk of 25.6 (95% CI, 9.4–55.7).



Dinis-Ribeiro et al. Virchows Arch 2012



Yue et al. Gastric Cancer 2018



Shao et al. Int J Cancer 2018

IM in 

antrum 

only

IM in 

corpus

Complete 

IM

Incomplete 

IM



Shao et al. Int J Cancer 2018



Pimentel-Nunes et al. Endoscopy 2019



Pimentel-Nunes et al. Endoscopy 2019

1 Advanced stages of atrophic gastritis warranting surveillance should be defined as significant (moderate to marked) atrophy or 

intestinal metaplasia (IM) affecting both antral and corpus mucosa or as OLGA/OLGIM stages III/IV. Mild atrophy without IM, even

when affecting antrum and corpus, should not be considered to be an advanced stage of gastritis.



Take home messages

 The diagnosis of gastritis needs to include the aetiology of disease –

mixed forms may occur and should be reported

 Diagnosis of HP on H&E stained slides is feasible (but ancillary 

techniques should be used if appropriate)

 The Sydney System should be used for the reporting of HP gastritis, 

post-HP gastritis and gastritis with uncertain aetiology (it should not

be used for autoimmune gastritis and reactive gastropathy)

 Pseudopolyps in autoimmune gastritis represent an important 

diagnostic pitfall (DD hyperplastic polyp, NET)

 Atrophy and intestinal metaplasia (incomplete versus complete) are 

important preneoplastic lesions: chronic inflammation – metaplasia –

dysplasia – carcinoma sequence (with follow-up according to the 

recently updated MAPS Guidelines)



Thank you very much for

your kind attention!

Cord Langner MD

Institute of Pathology 

Medical University of Graz / Austria 

cord.langner@medunigraz.at

European Network of Gastrointestinal Pathology

www.medunigraz.at/ENGIP

www.facebook.com/ENGIP

Advanced Training Center of Gastrointestinal Pathology

European Society of Pathology

http://www.medunigraz.at/ENGIP
http://www.facebook.com/ENGIP
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