
Editorial

Application of quantitative techniques for the assessment of
gastric atrophy

Atrophic gastritis is seen as the result of long standing
Helicobacter pylori infection and recent studies have shown
that circulating IgG antibodies to CagA are associated with
this condition. Gastric atrophy is also seen in patients with
pernicious anaemia caused by an immunological derange-
ment associated with parietal cell antibodies. Non-
immunological causes of atrophic gastritis include chronic
alcoholism, bile reflux, drugs, partial gastrectomy, chronic
pancreatitis, and liver cirrhosis. The clinical importance of
gastric atrophy is that it significantly increases the risk for the
development of gastric carcinoma. The prevalence of gastric
atrophy is very variable but it can be detected in up to 25%
of patients referred for upper gastrointestinal endoscopy. In
the Sydney system of classification of gastritis a four grade
scale is used: no atrophy and mild, moderate, or severe atro-
phy. Despite this, agreement among histopathologists for the
recognition and grading of gastritis remains poor. The paper
by Van Grieken et al in the January issue of this journal
describes a new stereological method (point counting tech-
nique) for grading gastric atrophy in body type mucosa by an
interactive image analysis system (QPRODIT).1 Using an
updated Sydney system of classification of gastritis2 they
concluded that the point counting technique is a powerful
and reproducible tool for the quantitative analysis of
mucosal atrophy irrespective of the H pylori status. It is also
a reliable method for measuring the volume percentage of
stroma and inflammation in the body mucosa. The volume
percentage of glands in the body mucosa reported by Van
Grieken et al was approximately 50% in grade II atrophy and
30% in grade III atrophy as assessed by the Sydney system.
Similar results were reported previously,3 using diVerent
quantitative techniques based upon syntactic structure
analysis. A high degree of accuracy is well known in quanti-
tative pathology in comparison with routine morphology,
but unlike quantitative techniques, subjective assessment of
gastric atrophy of the antral mucosa produced variable
results with poor observer agreement even in the hands of
specialists in gastrointestinal pathology.4 This might be
caused in part by lack of agreement among histopathologists
on defining criteria for gastric atrophy.

Currently, gastric atrophy is defined by loss of glands in
the gastric mucosa. The updated Sydney system has
adopted this definition and in addition uses schematic dia-
grams to help histopathologists in recognition and grading.
If this definition is accepted, then loss of glands implies loss
of the entire glandular structure, including the loss of pro-
liferative zone and stem cells. Loss of stem cells is a perma-
nent event and one would not expect regeneration or intes-
tinal metaplasia, dysplasia, or carcinoma to develop in such
patients. However, epidemiological studies have shown a
strong correlation between gastric atrophy, intestinal meta-
plasia, and the development of carcinoma. In addition,
recent clinical trials5 have shown reversal of fundic gastric
atrophy after eradication of H pylori, and histological stud-
ies and clinical experience have shown a correlation
between proliferation, intestinal metaplasia, and gastric

atrophy. Intestinal metaplasia is not seen in normal
stomach so that its presence indicates partial or complete
loss of the normal epithelium that occurs in many forms of
gastritis including gastric atrophy. Van Grieken et al found
that intestinal metaplasia was present in 48% of patients
with pronounced atrophy and in only one patient with
moderate atrophy, confirming the hypothesis that intestinal
metaplasia is a more advanced stage than gastric atrophy in
the histological sequence leading to gastric cancer.1 In a
recent paper,3 we have shown that gastric atrophy is char-
acterised by architectural changes manifested by variation
in the volume and irregularity in the shape, branching, and
spacing of the glands. These changes would not occur as
the result of loss of glands alone, but other factors in the
lamina propria, including myofibroblasts and inflamma-
tory cells, might react with the gland to produce such
structural alterations. The paper reported by Van Grieken
et al is therefore important not only for assessing the
volume percentages of glands, but also for assessing the
volume percentage of other components of the lamina pro-
pria, including myofibroblasts. In our opinion, gastric atro-
phy is characterised by changes in both the epithelium and
stroma of body-type and antral-type gastric mucosa, with
partial or complete loss of the glandular epithelium, which
may lead to architectural, metaplastic, proliferative, and
functional changes. Both partial and complete loss of the
glandular epithelium may be seen in the same patient in
diVerent parts of the stomach depending upon the nature
and duration of the insult to the gastric mucosa.

The sites of biopsy are important for the accurate diag-
nosis of gastric atrophy. In the updated Sydney system,2

five biopsy sites were recommended including the incisura.
However, others6 recommend that four biopsies should be
taken from the mid antrum and mid body of the lesser cur-
vature and the mid antrum and mid body of the greater
curvature. Classifying gastric atrophy into two grades—low
grade and high grade—has been reported using quantita-
tive3 and non-quantitative techniques.4 The interobserver
agreement among pathologists was better when two grades
were used rather than three. It is generally believed that
high grade gastric atrophy is associated with intestinal
metaplasia and dysplasia and has prognostic clinical
relevance in comparison with low grade gastric atrophy,
which might not be clinically important.

In conclusion, the assessment of gastric atrophy requires
proper biopsy sampling, recognition of changes in both the
glandular epithelium and the lamina propria, and an accu-
rate technique for grading the atrophy. In addition, for a
grading system to be of most value, there should be a good
clinicopathological correlation. Although the development
of quantitative techniques has aided and supported subjec-
tive routine diagnosis, their role in the assessment of prog-
nosis and planning for treatment should be evaluated.
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