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Summary
Gastric biopsies represent one of the most frequent specimens that the pathologist faces 
in routine activity. In the last decade or so, the landscape of gastric pathology has been 
changing with a significant and constant decline of H. pylori-related pathologies in Western 
countries coupled with the expansion of iatrogenic lesions due to the use of next-gener-
ation drugs in the oncological setting. This overview will focus on the description of the 
elementary lesions observed in gastric biopsies and on the most recent published recom-
mendations, guidelines and expert opinions.
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Introduction

It would seem impractical to deal with the topic of gastritis without a 
proper definition of this disease. The term “gastritis” derived from the 
Greek words gastḗr gastrós and defines every flogistic process affecting 
the stomach, confirmed by histological evaluation. In this brief overview 
we will see how not only the inflammatory cells present in the biopsy 
sampling are fundamental, but also (and above all) the histological 
modifications of long-standing inflammation, possible ideal ground for 
the development and progression of neoplastic lesions of the stomach. 
For this reason, the most important goal of histology is to distinguish 
between non-atrophic and atrophic gastritis, in order to be informative 
about which patients require clinic/endoscopic surveillance. 

Normal histology

Before treating the various aspects of disease, it is important to recall 
the normal anatomy of the gastric mucosa, which is fundamental in 
the understanding of how different etiologies involve different regions 
of the stomach. Gastric mucosa is divided in two main zones that differ 
both in histological and in functional aspects: the oxyntic region (fun-
dus and corpus) and the muco-secreting region (antrum and incisu-
ra angularis). The oxyntic mucosa is composed of specialized glands 
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containing: i) parietal (oxyntic) cells, large round or 
pyramidal, highly acidophilic cells, important for in-
trinsic factor production and hydrochloric acid (HCl) 
secretion, ii) the chief (zymogenic) cells, basophilic, 
important for pepsinogen I and gastric lipase secre-
tion; and iii) enterochromaffin-like (ECL) cells. On 
the other hand, the antral mucosa is characterized 
by glands rich in mucous cells, also producing pep-
sinogen II, as well as neuroendocrine G cells (gas-
trin producing).
In addition to these two specialized regions, the his-
tological transitional zones take on importance, as in 
other organs, mainly in neoplastic pathology. The tran-
sitional zones are defined as the junctions between 
the different types of mucosa: antrum-body, body-
cardia, and antrum-duodenum. None of these transi-
tions is abrupt and they all involve a gradual merging 
of mucosal types. Although the location of the tran-
sitional zones is easy to determine histologically by 
the finding of intermediate mucosa, their extent is less 
clear-cut. The most useful criteria to determine the 
crossing from body into antrum is not disappearance 
of the parietal cells but the absence of chief cells and 
the change from simple tubular glands in the body to 
branched glands in the antrum 1. The cardiac mucosa 
extends distally from the gastroesophageal junction 
over a variable distance, ranging from 0.5 to 4 cm. 
Approximately 50% of the mucosal thickness is oc-
cupied by glands lined by mucin-secreting cells. The 
glands have a tubular structure, in which cystic dilata-
tion is commonly seen. Occasional chief and parietal 
cells can be seen, and endocrine cells are frequently 
present. Moving distally from the cardia, the transi-
tional zone between body and cardia is identified as 
the area where chief and parietal cells start to become 
abundant. In the literature, the antrum-duodenal tran-
sitional zone has received little attention.

Gastritis classification

The inflammatory pathology of the stomach may be 
classified according to different criteria. One of the 
most used are temporal classifiers which divided 
gastritis in acute (self-limited) and chronic (non self-
limited) forms. It is crucial to remember that this clas-
sification is strictly clinical and words such as “acute” 
and “chronic” should be avoided in the histological re-
port. Indeed, almost all gastrites requiring histological 
examination are chronic forms and the word “acute” 
used to describe neutrophilic inflammation is confus-
ing. At the histologic level, it is preferable to use a clas-
sification based on etiology, considering the potential 
role of various causes in the evolution to atrophy. In 

Table I the etiologic factors are summarized and be-
low we will deal with the most important etiologies 2.

Helicobacter pylori gastritis

The discovery of Helicobacter pylori (H. pylori) in 1982 
by Warren and Marshall 3 as the cause of gastritis in 
the vast majority of cases radically changed the epi-
demiology and the clinico-pathologic approach to the 
disease. It became evident that chronic gastritis could 
be cured with eradication of H. pylori, resulting in res-
titutio ad integrum of the mucosa in those patients in 
whom the morphologic pattern has not developed to 
atrophy.
The association between H. pylori and gastric can-
cer has attracted great interest worldwide when the 
International Agency for Research on Cancer (IARC) 
identified H. pylori as a “group 1 (definite carcinogen)” 
in 1994 on the basis of the results of epidemiologic 
studies 4.
H. pylori infection is mainly acquired in childhood, up 
to the age of 12 years, in developed countries mostly 
by intra-familial transmission  5. H. pylori eradication 
can reduce the risk for cancer, but this effect is largely 
confined to patients without atrophy and metaplasia; 
indeed, cancer could occur more than 10 years after 
eradication 6. For these reasons, the Kyoto global con-
sensus report defined the search and screening for 
H. pylori gastritis as appropriate at an age when new 
infections become less likely (> 12 years) and before 
development of atrophic gastritis and intestinal meta-
plasia. This all depends on the geographical location 
and epidemiological context, taking into account the 
prevalence of infection and age-related cancer inci-
dence 7.
At histologic exam, the bacterium may be detected 
on hematoxylin and eosin but is usually more easily 
detectable by histochemical (modified Giemsa stain-
ing) and immunohistochemical techniques (Fig.  1A). 
The histological signs of H. pylori gastritis include a 
diffuse or nodular lymphocytic inflammation in almost 
all cases, together with neutrophilic infiltrate. H. pylori 
may be difficult to detect in cases of extensive intesti-
nal metaplasia, or during anti-secretory (PPI) therapy; 
in such cases, H. pylori infection is suggested by the 
features of inflammation. In diagnostic practice, any 
semi-quantitative scoring systems (+--; ++-; +++) of 
the bacterium’s density may be used but these have 
no clinically significant implications and the inter-
observer reproducibility is low. Indeed, a distinction 
between H. pylori negative versus positive status is 
considered adequate.
H. pylori is mainly present as a spiral-shaped bacte-
rium in gastric biopsy specimens. When influenced by 
adverse factors (temperature or pH changes or use of 
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antibacterial drugs), non-spore-forming microorgan-
isms can be transformed into a latent coccoid form 
(Fig. 1B). The ability of H. pylori to transform from the 
spiral-shaped form to the coccoid form is one of its 
most important special adaptive mechanisms allow-
ing it to survive extreme situations in the human or-
ganism, when cultivated, and to survive in the external 
environment 8.
Clinically, non-invasive diagnostic tests such as the 
[13C]-urea breath test, fecal antigen test and sero-
logical parameters (pepsinogen I, II, I/II, H. pylori anti-
body) serve as surrogate markers of H. pylori gastritis 
and indicators of gastritis severity 9.

reactive gastritis (gastropathies)

As reported in Table I, this category includes: drug-
induced gastritis; alcoholic gastritis; radiation gastritis, 
gastritis due to duodenal reflux (etc.). Reactive gastri-
tis shares some etiological agents (e.g. drugs) of the 
acute forms. Bile reflux into the stomach, due to par-
tial gastrectomy or dysmotility and nonsteroidal anti-
inflammatory drugs (NSAIDs) are the most frequent 
injuries and may result in a broad spectrum of histo-
logical mucosal lesions, associated with low-grade in-
flammation of the gastric mucosa (gastropathies). The 
chemical noxae increase the turnover of the gastric 
epithelium, resulting in foveolar hyperplasia. Pro-in-
flammatory cytokines produce vascular ectasia, ede-
ma and muscularis mucosae hyperplasia. These enti-
ties are frequently asymptomatic, but they may lead to 
multiple erosions or ulcers, even with bleeding. Atro-
phic changes are rare. Recently, the increasing use 

of immune checkpoint inhibitors for the treatment of 
multiple metastatic malignancies has revealed a wide 
spectrum of immune-related adverse events affecting 
the gastro-intestinal tract. While colitis has been exten-
sively described, gastritis has only been sporadically 
reported. Johncilla et al.  10 characterized histological 
features of this kind of gastritis identifying a series of 
patterns which mimic other etiological aspects which 
include intraepithelial lymphocytosis and increased 
apoptotic activity, neutrophilic infiltration within glan-
dular epithelium and foveolar hyperplasia. Checkpoint 
inhibitors-associated gastritis is rare but must be con-
sidered and promptly treated, as this might affect the 
course of the underlying oncological therapy 11.

autoimmune gastritis 

Autoimmune gastritis (AG) is due to an immune-
mediated aggression targeting the parietal cells and 
affects exclusively the oxyntic mucosa of the body-
fundus; it is associated with serum anti-parietal cell 
and anti-intrinsic factor antibodies 12,13. Clinical signs 
of AG include hypo/achlorhydria, hypergastrinemia, 
low pepsinogen I/pepsinogen II ratio and vitamin B12-
deficient macrocytic anaemia 14.
The disease may coexist with other immuno-mediat-
ed diseases, such as Hashimoto’s thyroiditis, insulin-
dependent diabetes, and vitiligo and it was also re-
ported as an association with H. pylori infection with 
aggravation of the gastric picture and increased risk 
of atrophic pangastritis. Studies using T cells from 
patients infected with H. pylori and patients with au-
toimmune atrophic gastritis have identified molecular 

Figure 1 (A-B). Helicobacter pylori active gastritis (Giemsa staining). Lymphocytic inflammation and neutrophilic epithe-
lium infiltration with conventional spiral-shaped H. pylori (A; 630x magnification). Dormant or stressed coccoid microorgan-
isms form (arrows, B; 630 x magnification). 
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mimicry between H. pylori and structural protein of 
the parietal cells as the gastric H+/K+ ATPase, sug-
gesting that the infection might stimulate T cells tar-
geting specialized corpus cells 15. The histopatholog-
ical changes of autoimmune atrophic gastritis can be 
divided into three evolving phases. The early phase 
is characterized by a multifocal, dense lymphocytic 
and plasma cell infiltration of the oxyntic mucosa 
involving the entire thickness of the lamina propria 
with an accentuation in the deeper part, often mixed 
with eosinophils and mast cells. Patchy destruction 
of individual oxyntic glands by lymphocytes might 
occur, and the parietal cells exhibit pseudo-hyper-
trophic changes (PPI-like, Fig. 2A). These histologic 
features are non-specific, and the histologic report 
should only raise the possibility of early autoim-
mune gastritis and recommend appropriate serologic 
tests 16. The second phase is characterized by diffuse 
lymphoplasmacytic infiltration of the lamina propria, 
marked atrophy of oxyntic glands and increase in the 
thickness of the foveolar component. Pseudopyloric 
metaplasia is often extensive 17, and intestinal meta-

plasia becomes increasingly prominent. These find-
ings are sufficiently pathognomonic for a diagnosis 
of autoimmune etiology, particularly if the antrum 
does not show inflammatory and atrophic “lesions”. 
Confirmation of diagnosis, however, still rests on the 
demonstration of antibodies directed against parietal 
cell and intrinsic factor antigens. The end stage is 
characterized by a marked replacement of oxyntic 
glands, which might be completely absent; foveolar 
hyperplasia with underlying microcystic change and 
the constitution of hyperplastic and inflammatory pol-
yps. Pseudopyloric, pancreatic, and intestinal meta-
plasia becomes wide spread and the muscularis 
mucosae is thickened (Fig. 2B). Although scattered 
lymphoid aggregates may be seen, inflammation is 
usually minimal. Enterochromaffin-like (ECL) cells 
hyperplasia (both linear and micronodular) is detect-
able in increasing degrees from the initial to the sec-
ond phase, while adenomatoid hyperplasia or ECL 
cell dysplasia may affect the late phase and progress 
into well-differentiated endocrine tumor (type I carci-
noid).

Table I. Gastritis Classification.
Classification of Gastritis

Acute Drugs, Stress induced, Uremia, Ischemia, Shock, Corrosive agents, Radiation, Certain food, 
Sepsis, Trauma, Certain infection, Acute alcoholism, Severe burns, Alkaline-Bile reflux, Major 
surgery Multiorgan failure, Portal hypertension, Congestive heart failure, Respiratory failure, Increase 
intracranial pressure.

Reactive (chemical) gastropathy Endotossic (Alkaline Reflux-Bile Reflux, Uremic)
Exotoxic (Drugs-NSAIDs, alchol, etc.)
Stress induced

Chronic Helicobacter pylori (and H. Heilmannii)
Autoimmune
Hp-Negative Cronic Gastritis

Special Lymphocytic
Collagenous
Eosinophilic (food induced)
Radiation
Graft versus host disease (GVHD)
Bacterial (Syphilis, Tubercolosis, Rickettsial Infections)
Viral gastritis (CMV and HSV)
Fungal gastritis (Candida, Aspergillus, Mucor, Coccidioides, Histoplasma, Cryptococcus neoformans, 
Pneumocystis carinii and Torulopsis glabrata)
Parasitic Gastritis (Anisakis, Cryptosporidium, Ascaris lumbricoides, Giardia, Toxoplasma, 
Schistosoma etc.)

Granulomatous Idiopathic
Crohn Disease
Sarcoidosis
Food and Barium Granulomas

Hypertrophic
gastropathies

Ménétrier Disease, Zollinger-Ellison Syndrome,
Hypertrophic, Hypersecretory Gastropathy (with protein loss; Hp-associated)

Gastric vasculopathies Ischemic, Antral Vascular Ectasia (Watermelon Stomach), Portal Hypertensive Gastropathy 
(Congestive Gastropathy), Varices, Angiodysplasia, Caliber-Persistent Artery (Dieulafoy Lesion); 
Hemodialysis-Associated Telangiectasias

Gastric involvement in systemic 
diseases

Inflammatory Bowel Disease, Amyloid, Diabetes, Mastocytosis, Sjögren Syndrome, Hypercalcemia, 
Siderosis
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“special-type gastritis” (Fig. 3)

Lymphocytic gastritis

About thirty years ago, Haot et al.  18 described en-
doscopic and microscopic features of the condition, 
which they called lymphocytic gastritis (LG), charac-
terized by accumulation of lymphocytes in the gastric 
epithelium. In fact, the lesion probably corresponds to 
previously reported one (in 1945) called varioliform 
gastritis which is characterized by nodular and eroded 
lesions running along the gastric rugae in the corpus. 
The diagnosis of LG is based on microscopic exami-
nation of the gastric mucosa and according to current 
definition the main feature is a presence of at least 25 
intraepithelial lymphocytes (IEL) per 100 gastric epi-
thelial cells (Fig. 3A). Most of these lymphocytes pres-
ent CD3+ and CD8+ phenotype (Fig.  3B). H. pylori 
infection is known to be associated with LG, reaching 
from 0 up to 27% of cases. An association between 
LG and celiac disease is well-established, varying 
from 10 to 38% 19.

Eosinophilic gastritis

Eosinophilic gastritis (EG) is part of the eosinophilic 
gastrointestinal disorders family which includes eosin-
ophilic esophagitis, eosinophilic gastroenteritis, and 
eosinophilic enteritis/colitis. These disorders are con-
sidered immune-mediated chronic inflammatory pro-
cesses with strong associations to food allergen trig-
gers. Indeed, many patients have a history of atopic 
conditions including asthma, allergic rhinitis or atopic 

dermatitis, and allergy to medicine food or pollen  20. 
Recent studies strongly support that Th-2 cytokines 
(e.g. IL-4, IL-5 and IL-13) and chemokines such as eo-
taxin play a critical role in the pathogenesis of EG 21. 
The exact incidence of EG is difficult to estimate; the 
current literature suggests that EG occurs most com-
monly between 30 and 40 years of age, with a slightly 
male predominance and the prevalence data varies 
from 2.5 to 28/100,00022. Although symptoms of EG 
are non-specific, abdominal pain and nausea/vomit-
ing result the most frequent presenting symptoms in 
children and adults. Young patients may also show 
growth retardation and delayed puberty or amenor-
rhea. Unlike esophageal mucosa, the lamina propria 
of healthy stomach contains a quote of eosinophils 
and the threshold number of gastric eosinophils re-
quired in EG diagnosis varies among authors. Re-
cently, Lwin et al.  23 recommended two main criteria 
for EG diagnosis: i) gastric biopsies with an average 
density > 127 eosinophils/mm2 (or > 30 eosinophils/ 
high power field (HPF) on microscopes equipped with 
wide-lens oculars (FN 22) in at least five separate 
HPFs; ii) no known associated causes of eosinophilia 
(e.g. H. pylori infection, Crohn’s disease, parasitic in-
fections, and hematological or lymphoid disorders). 
Considering clinical manifestations and depth of eo-
sinophilic infiltration into the gastric wall, Klein et al. 24 
proposed a classification of EG into three different 
patterns, including predominantly mucosal pattern, 
predominantly muscular pattern, and predominantly 
serosal pattern. Currently, treatment strategies consist 

Figure 2. (A-B). Autoimmune gastritis. Early phase of autoimmune gastritis with hypertrophic glandular changes and mild 
lymphocytic and granulocytic infiltrate in the lamina propria (A; 200x magnification). The end stage is characterized by a 
marked replacement of oxyntic glands with pseudopyloric and intestinal metaplasia with mild inflammation of the lamina 
propria (B; 100x magnification).
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Figure 3. (A-F). Special-type gastrites. Lymphocytic gastritis is defined by the presence of at least 25 intraepithelial lym-
phocytes CD3+ per 100 gastric epithelial cells (A; hematoxylin-eosin, 200x magnification) (B; CD 3 immunostaining, 200x 
magnification). Cytomegalovirus (CMV) gastritis is characterized abundant granulation tissue with important inflammatory 
reaction (C; hematoxylin-eosin, 200x magnification) and CMV inclusions are visible in endothelial cells and also in macro-
phages (D; CMV immunostaining, 630x magnification). Graft versus host disease (GVHD) gastric mucosa shows apoptotic 
bodies (arrows) and gland abscess (E; hematoxylin-eosin, 200x magnification). Collagenous gastritis is typically defined by 
the subepithelial deposition of collagen bands thicker than 10 μm and the intense inflammation response in the lamina propria 
(F; hematoxylin-eosin, 200x magnification).
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in medical agents able to limit the inflammation (corti-
costeroids) and in dietary therapy.

CMV gastritis

Cytomegalovirus (CMV) gastritis is the only viral infec-
tion with a distinct pathologic pattern in the stomach. 
It predominantly affects children and immunocompro-
mised patients. Usually, different sites of the gastroin-
testinal tract are involved. Endoscopically, the gastric 
mucosa may appear completely normal or show ero-
sions and ulcers  25. Rarely, it may occur as a mass 
called “pseudotumor”. Histologically, numerous CMV 
inclusions may be seen less in epithelial than in en-
dothelial cells and also in macrophages, with little or 
absent inflammation. In this case, the immunological 
status of the patients is usually very compromised. In 
other cases, abundant granulation tissue with impor-
tant inflammatory reaction can be observed (Fig. 3C), 
while the CMV inclusions are difficult to see without 
immunohistochemical or in situ hybridization tech-
niques (Fig.  3D). Eosinophilic infiltrates can also be 
an important component of the CMV gastritis inflam-
mation.

GVHD gastritis

Graft versus host disease (GVHD) follows allogeneic 
bone marrow transplant or transfusions, especially in 
immunocompromised patients. Acute GVHD occurs 
within the first 100 days post-transplant and mainly 
targets the liver, gastrointestinal tract and skin. Among 
cases of GVHD of the gastrointestinal tract, GVHD 
rarely affects the upper tract 26. Patients with isolated 
gastric GVHD present with nausea, vomiting, and 
upper abdominal pain without diarrhea. In the early 
stages, the stomach appears endoscopically normal 
(30% to 80%) and some patients may show gastric 
mucosal exfoliation. In full-blown disease, the stom-
ach appears variably congested and atrophic. Histo-
logically, the mucosa shows apoptotic cells predomi-
nantly in the mucous neck regions (in both antral and 
oxyntic mucosa) and gland abscesses may also pres-
ent (Fig.  3E). Different degrees of inflammation and 
granular eosinophilic material may occur in the lamina 
propria and in the glands. Even though apoptotic bod-
ies may be present in small numbers, their presence 
is diagnostic of GVHD in the appropriate setting 27.

Collagenous gastritis

Collagenous gastritis (CG) is a rare disease char-
acterized by the subepithelial deposition of collagen 
bands thicker than 10 μm and the infiltration of in-
flammatory mononuclear cells in the lamina propria 
(Fig. 3F). Collagenous colitis seems to be part of the 
same disease entity, although the colonic form occurs 

more frequently. Since the disease was first reported 
in 1989, only 60 cases have been documented  28. 
Because of the small number of cases, no standard 
therapy has been found. Based on case reports, two 
phenotypes of the disease (pediatric and adult) have 
been defined 29. The clinical symptoms of the pediatric 
type are mainly of the upper gastrointestinal tract, in-
cluding abdominal pain and anemia secondary to the 
stomach specific inflammation and collagen deposi-
tion. In contrast, the adult type is characterized by the 
simultaneous occurrence of collagenous colitis, which 
may be related to autoimmune processes and celiac 
disease.

Morphological features: gastritis “grading”

The Sydney System 30 and its Update in Houston Gas-
tritis Workshop 1994 31 introduce a common terminol-
ogy for the standardization of the histological report, 
providing the histopathological and morphological 
features characterizing every nosologic type of gas-
tritis. In order to describe the intensity and severity of 
the histological signs of gastritis, the use of a scale 
for grading was also proposed. Below we analyze the 
main elementary lesions that histologically define the 
gastritis landscape.

gastritis intensity: mononuclear leukocyte inFiltrate

In the normal gastric mucosa, only scattered chronic 
inflammatory cells as lymphocytes and plasma cells 
are present in the lamina propria. Thus, every increase 
in their count defines a chronic gastritis. Although it is 
not easy to define the exact count of mononucleate 
cells in the normal gastric mucosa, a number of 2 to 5 
lymphocytes, plasma cells and macrophages per high 
power microscope field or 2-3 of them between fove-
olae is acceptable. 
The increase in these numbers defines gastritis as 
mild (+--); moderate (++-) and marked (+++).
 Density of mononuclear cells in the lamina propria 
should be graded in areas far from the lymphoid folli-
cles that typically occur in H. pylori infection.
Lymphocytes may also be found in the glandular ep-
ithelium, usually in the surface. The finding of a num-
ber greater than 25/100 epithelial cells defines the pic-
ture of lymphocytic gastritis as previously described.

gastritis activity: neutrophilic inFiltrate

The presence of neutrophils (not eosinophils) in the 
gastric mucosa defines the “activity” of the gastritis 
which typically characterizes some etiological forms 
as H. pylori infection. Inflammation in the gastric mu-
cosa (within the lamina propria and/or the glandular 
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lumen) is as defined in the previous paragraph. The 
localization of the neutrophils defines the grade: neu-
trophils in the lamina propria as mild (+--) activity; 
neutrophils in the epithelium as moderate (++-) activ-
ity and neutrophils in the glandular lumen as marked 
(+++) activity.

H. pylori density

As previously reported, for clinical management it is 
important to report if H. pylori is present or not. Since 
the absolute number of the bacteria may have a role 
in the degree of the inflammation, in reactive glandular 
hyperplasia and in lesions inducing lymphoprolifera-
tive disorders, the density of H. pylori, if mentioned, 
should be graded as mild (+--), moderate (++-), and 
marked (+++).

Foveolar hyperplasia

Expansion of the proliferative compartment of the 
gastric glands results in foveolar hyperplasia. All in-
flammatory conditions and direct acute noxae of the 
gastric mucosa induce regenerative epithelial chang-
es, especially in association with erosions and peptic 
ulcers. Chemicals or infectious noxae increase the cell 
turnover and lead to hyperplastic foveolae. The most 
important differential diagnosis of these changes is 
with dysplasia; indeed, in some contexts where the 
inflammatory component is severe, it is not easy to 
distinguish an atypical regeneration of the glandular 
neck from dysplastic lesions. For these reasons, the 
term “indefinite for dysplasia, atypical foveolar hyper-

proliferation” type was coined to identify this histologi-
cal frame and pay attention to the follow-up of the pa-
tient 32.

oxyntic epithelium hypertrophy

Hypertrophic changes in the oxyntic gland, usually as 
a result of treatment with proton pump inhibitors (PPI) 
and in the early phase of autoimmune gastritis as “vi-
cariant” reaction, represent a remodeling of the epi-
thelial structure due to cytoskeletal rearrangements. 
The clinical significance is not yet well known, but it 
is recommended to report these changes in the his-
tological report.

Fibrosis oF the lamina propria and muscularis mucosae 
hyperplasia

Focal fibrosis of the lamina propria may occur as scar-
ring after ulcer and inflammatory process, but it should 
be distinguished from mucosa atrophy. Hyperplasia of 
the muscularis mucosae is a mesenchymal response 
to many noxae as duodenal reflux, but could be an an-
trum remark in association with autoimmune gastritis. 

endocrine cell hyperplasia

Endocrine cell hyperplasia is secondary to corpus ox-
yntic atrophy which, by inducing hypo/achlorhydria sta-
tus, causes a proliferative stimulus towards enterochro-
maffin-like (ECL) cells. These cells are the precursor 
lesions of the neuroendocrine tumor type I of the stom-
ach. ECL hyperplasia is graded as: i) linear hyperpla-
sia; characterized by a chain of at least 5 cells, linearly 

Figure 4 (A-B). Enterochromaffin-like cells disorders in autoimmune gastritis. Linear hyperplasia of endocrine cells 
growing within the gastric gland (double arrow) and micronodular hyperplasia in the lamina propria (single arrow) (A; Chro-
mogranin A immunostaining, 200x magnification). Adenomatoid endocrine hyperplasia (arrow) is defined as a nodule of 150-
500 mμ in diameter in the deep of the lamina propria (B; Chromogranin A immunostaining, 200x magnification).
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growing within the gastric gland; ii) micronodular hyper-
plasia; defined as nodular clusters of at least 5 cells 
not exceeding the diameter of gastric glands (< 150 μm 
in diameter), usually located within the lamina propria 
at the deep of the oxyntic glands (Fig. 4A). Recently, 
in the cascade towards neuroendocrine tumor, other 
two lesions have been described: adenomatoid ECL 
hyperplasia; defined as compact collections of ECL 
micronodules (150-500 μm in diameter) in the deep 
part of the lamina propria (Fig. 4B); and ECL dysplasia, 
described as large confluent ECL micronodules, rang-
ing from 150 to 500 μm in diameter and characterized 
by the exceedance of the basement membrane with 
microinfiltration of the lamina propria and formation of 
new stroma 13,33 (Tab. II).

mucosal atrophy

The accepted definition of gastric mucosa atrophy is 
“loss of appropriate glands” for the sampling site. In-
deed, normal gastric biopsy samples show different 
types of glands (muco-secreting or oxyntic), appropri-
ate for the function of the anatomic site (antrum or 
corpus) from which the specimen is obtained; the dis-
crepancy between the expected glands and what is 
actually observed at the histologic exam represents 
the concept of atrophy 34-37. This definition is derived 
from an international group of pathologists (Atrophy 
Club 2000) who established new diagnostic criteria 
for the two main phenotypes of the chronic gastritis 
(non-atrophic and atrophic) and proposed a classifica-

tion of atrophy, which includes a non-metaplasic and 
a metaplasic category (Tab.  III)  34-37. The first frame-
work is characterized by the decrease or complete 
loss of glandular units, replaced by collagen deposi-
tion in lamina propria, like a fibrotic scar. This situa-
tion causes the reduction of glandular mass, but does 
not imply any change of the original cell phenotype. 
Sometimes, severe inflammation may hide the normal 
glands, mimicking atrophy and making difficult to as-
sess. These cases can be temporarily labeled as “in-
definite for atrophy” and the analysis can be delayed 
until the inflammation has regressed (e.g. after H. py-
lori eradication). Diversely, in the metaplasic cathego-
ry the native glands are replaced by cells featuring 
a new commitment (intestinal and/or pseudopyloric). 
Two main forms of metaplasia are recognized: pseu-
dopyloric metaplasia (or spasmolytic polypeptide-ex-
pressing metaplasia, SPEM), corpus-restricted; and 
intestinal metaplasia (IM), potentially located in all 
gastric regions. Other metaplasic changes as pseudo-
pancreatic metaplasia and clear-cell metaplasia are 
not considered in this definition because they are not 
related (to date) to any carcinogenic process.
SPEM is characterized by the substitution of oxyntic 
epithelia with antral-like mucosa. SPEM (restricted to 
the oxyntic mucosa by definition) can be more easily 
assessed by exploiting its positive immunostaining for 
Trefoil Factor 2 (TFF2) 38.
Intestinal metaplasia (IM) may arise in native muco-
secreting (antral) epithelia or in previously antralized 

Table II. Enterochromaffin-like cells hyperplasia.
Linear hyperplasia Chain of at least 5 cells, linearly growing within the gastric gland
Micronodular hyperplasia Nodular clusters of at least 5 cells;

< 150 μm in diameter;
Located within the lamina propria

Adenomatoid hyperplasia Compact collection of micronodules;
150-500 μm in diameter;
Located in the deep of lamina propria

ECL cells dysplasia Large confluent ECL cells micronodules;
150-500 μm in diameter;
Microinfiltration of the lamina propria;
Formation of new stroma

Table III. Mucosal atrophy classification.
Gastric atrophy 

- Loss of glands appropriate for the sampling site -
Type Histological lesions Scoore

Non-metaplasic Glandular disapperance
 - Sclerosis of lamina propria (fibrotic scar results) 

1 = 1%-30%

2 = 31%-60%

3 = >60%

Metaplasic Glandular replacement
 - Intestinal Metaplasia
 - Pseudopyloric Metaplasia (only oxintic mucosae) 



G. Pennelli et al.162

oxyntic glands (SPEM). Different subtypes of intestinal 
metaplasia have been classified, based on whether 
the metaplastic epithelium phenotype resembles large 
bowel epithelia or the small intestinal mucosa 39,40.

Secondary prevention: gastritis staging

Gastric cancer (GC) is one of the most lethal epithelial 
malignancies, and its mortality rate prompts a global 
prevention strategy  41,42. Gastric mucosal inflamma-
tion, mainly caused by H. pylori infection, is a preneo-
plastic condition, which may promote the transition of 
stem cells into cancer stem cells involved in both in-
testinal- and diffuse-type GCs. Along the progression 
into atrophic phenotypes, coincidental pathogenetic 
processes, even carcinogenic ones, are potentially 
triggered, concurring in the well-known “Correa cas-
cade”, and they may contribute to processes that link 
the atrophic gastritis with intestinal type GC 43. Know-
ing this carcinogenic process, a window of opportunity 
to prevent progression in carcinoma is available. While 
inflammation coexists with mucosal atrophy in the ma-
jority of patients with intestinal GC, diffuse-type GCs 
do not show any coexisting atrophic changes and its 
“field of cancerization” is still not well-known. Discon-
tinuing the inflammatory cascade triggered by H. pylori 
is crucial to preventing GC. For patients who have al-
ready developed gastric atrophy, the severity and the 
topography (antrum, corpus or both) of the atrophic 
changes correlates with cancer risk. Based on this 
assumption, the Operative Link Gastritis Assessment 
(OLGA) staging system defines five stages of gastritis 
with increasing cancer risk (stages 0-IV) based on atro-
phy score (Tab. IV). At each mucosal compartment, the 
atrophy score is calculated as average of the atrophic 
changes as detected in antral vs oxyntic mucosa. At the 
single biopsy level, atrophy is graded as a percentage 
of atrophic transformations (both metaplasic and non-
metaplasic). To obtain this type of staging, it is crucial 
that multiple biopsy samples have been obtained to ex-
plore the different mucosa compartments. The OLGA 

approach recommends at least 5 biopsy samples from: 
i) the greater and lesser curvatures of the distal antrum 
(A1-A2 = mucus-secreting mucosa); ii) the lesser cur-
vature at the incisura angularis (A3), where the earliest 
atrophic-metaplastic changes tend to occur; and iii) the 
anterior and posterior walls of the proximal corpus/fun-
dus (C1-C2 = oxyntic mucosa) (Fig. 5).
International guidelines for the secondary prevention of 
GC use the OLGA staging system to distinguish be-
tween low-risk (stage 0-I-II) and high-risk (stage III and 
IV) gastritis 44.
An alternative staging system, the Operative Link on 
Gastric Intestinal Metaplasia Assessment (OLGIM) 
proposes to consider only intestinal metaplasia for the 
atrophy score 45. This approach could have better inter-
observer reproducibility, but in some studies OLGIM 
seemed to have less sensitivity in identifying patients at 

Table IV. Gastritis staging.
Olga Staging System 

Overall Atrophy score
0: No atrophy
1: 1-30% of biopsy samples
2: 31-60% of biopsy samples
3: >60% of biopsy samples

Oxintic (Corpus and Fundus) overall atrophy score

Score 0 Score 1 Score 2 Score 3

Mucosecreting 
(Antrum and Angularis Incisura) overall atrophy score

Score 0 No Stage Stage I Stage II Stage II
Score 1 Stage I Stage I Stage II Stage III
Score 2 Stage II Stage II Stage III Stage IV
Score 3 Stage III Stage III Stage IV Stage IV

Figure 5. OLGA sample protocol for the gastritis staging.
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high risk of gastric cancer 46. Indeed, IM change is con-
sidered just one of the phenotypes of atrophy involved in 
the cancer-prone atrophic microenvironment 47. Indeed, 
the clinic-pathological correlation between SPEM and 
dysplastic lesions, have been less extensively explored 
though recent findings suggest an important role in 
“non-classic gastric” carcinogenesis 38,48.

Histology report

The diagnosis of gastritis is both clinical and histologic: 
clinical information should always be given to the pa-
thologist for the interpretation of the endoscopic and 
histological findings. The Sydney System protocol, 
which requires biopsy sampling from the antral, incisura 
angularis and oxyntic areas, is the most widely applied 
standardized biopsy protocol. Additional specimens 
from any focal lesions should be added. Antral and in-
cisura angularis specimens can be placed in the same 
container and the corpus/fundus biopsies in another; 
this is essential to differentiate special forms of gastritis 
such ad as AG. Biopsy material should be handled with 
care. Stains which should be used in routine practice 
are H&E and modified Giemsa for H. pylori detection. 
The pathology request form should include essen-
tial information such as the patient’s clinical history, 

endoscopic features, and the biopsy sampling map. 
Serological tests (e.g. pepsinogen I/II and Gastrin 17 
levels, autoantibody against parietal cell and intrinsic 
factor) should be reported, if available. 
The histology report should include 4 main chapters 
(Tab. V): i) sample description, including the number of 
samples for each biopsy site; ii) clinical and endoscopic 
information; iii) histological description, according to the 
Houston modified-Sydney System gradation of the ele-
mentary lesions; iv) the OLGA staging system; and finally 
v) information about the etiology of gastritis (i.e. H. pylori 
infection; autoimmune disease, etc.) where possible.

Conclusion

Biopsy examination of the stomach represents one of 
the most frequent pathology samples that the patholo-
gist faces in his/her routine activity. The sheer number 
of samples and the time-related factor can lead to the 
perception that the diagnostic activity is monotonous 
and possibly poorly informative (this may be in part due 
to the few clinical reports). As pathologists, we should 
formulate reproducible histopathologic reports that will 
help the clinicians in the tailoring of secondary preven-
tion strategies for gastric cancer or allow a better defini-
tion of the etiology of gastric disease.

Table V. Histology report.
Histology report

Samples description

1) Number of bioptic specimens sent from the gastric antrum
2) Number of bioptic specimens sent from the gastric incisurae angularis
3) Number of bioptic specimens sent from the gastric corpus and fundus

Clinical and endoscopic information
• Prior histology
• Active gastric ulcer
• Active duodenal ulcer
• Ulcer scar(s): Duodenal; Stomach
• Therapy:
• Family history of cancer
• Etc.

Histological description
 - Non-atrophic gastritis (intensity +--/++-/+++) of the antrum/ incisura angularis/corpus, active, Hp-related with (…morphological acces-

sory lesions) (activity +--/++-/+++; Hp +--/++-/+++) (…).
 - Metaplasic-atrophic gastritis / Non-metaplasic atrophic gastritis (intensity +--/++-/+++) of the antrum/ incisura angularis (transitional 

area), active, Hp-related with (…morphological accessory lesions) (activity +--/++-/+++; Hp +--/++-/+++; Intestinal Metaplasia-IM %/ 
Non-metaplasic-Atrophy %)) (…) 

 - Metaplasic and non metaplasic-atrophic gastritis (intensity +--/++-/+++) of the oxyntic mucosae, active, Hp-related with (…morpholo-
gical accessory lesions) and endocrine (ECL) hyperplasia (linear/micronodular/adenomatoid) (activity +--/++-/+++-; Hp +--/++-/+++; 
Intestinal Metaplasia-IM %; Pseudopyloric Metaplasia %, Non-metaplasic-Atrophy %) (…) 

OLGA staging and etiological information
A (antrum and incisura angularis overall atrophy score) 0-1-2-3;
C (corpus and fundus overall atrophy score) 0-1-2-3;
Olga staging: 0, I, II, III, IV- Hp-positive / Hp-negative / 
Morphological features suggestive for Hp / Autoimmune / Chemical Gastritis (Gastropathy) 
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