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ORIGINAL ARTICLE

Is gastric mapping needed in the endoscopy of dyspeptic patients?
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ABSTRACT

Aim: Our study aimed to determine the prevalence of intestinal metaplasia in dyspeptic patients who underwent upper GI endoscopy.
Background: Intestinal metaplasia, which is defined as the replacement of normal gastric mucosa by metaplastic intestinal
epithelium, has been described as a premalignant gastric lesion.

Methods: Six hundred two consecutive patients with dyspeptic symptoms who had undergone upper GI endoscopy were included in
the study. For all patients, gastric mapping was performed to determine the presence of intestinal metaplasia. All histologic samples
were reported according to the updated Sydney classification.

Results: Total of 61.3% of the patients were female. The mean age of the patients was 46+15 years. The overall prevalence of
intestinal metaplasia was 22%. The distribution of intestinal metaplasia in the stomach was 15.1% in the antrum, 4.3% in the body,
and 2.6% in the antrum and body together. Also, the prevalence of intestinal metaplasia in the age group of under 40 years was 9.5%
and in patients over 40 years it was 29.5%..

Conclusion: The results of this study have shown that more than one-fifth of the patients with dyspepsia have intestinal metaplasia.
This indicates that gastric mapping in patients with dyspepsia may lead to the detection of precancerous lesions especially after the
age of 40.
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Introduction

Dyspepsia is a feeling of discomfort in the epigastric
region, mainly as a pain and or burning sensation, nausea
and vomiting, or a feeling of epigastric fullness.
Dyspepsia has several causes including functional
dyspepsia, Gastric ulcer, duodenal ulcer, and Gastric or
esophageal cancer.

Gastric cancer is the fourth most common cancer and the
third leading cause of cancer deaths worldwide (1). In
Iran, gastric cancer is the most common cancer in men
and the second most common cancer in women after
breast cancer (2). According to the multistage model of
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gastric adenocarcinoma development (Correa cascade), a
combination of genetic factors, chronic Helicobacter
pylori (H pylori) infection, nutritional factors (high salt
intake, alcohol, and smoking), chronic bile reflux, and
environmental factors are involved in the development of
inflammatory pan-gastritis (3).

The Correa model of intestinal-type  gastric
carcinogenesis is a multistep cascade in which chronic
active gastritis progresses to multifocal Atrophic
Gastritis, intestinal metaplasia (IM), low-grade dysplasia,
high-grade dysplasia, and finally gastric adenocarcinoma
(4, 5). The global world prevalence of H pylori infection
is more than 50%. In Iran, the prevalence of H.pylori
infection varies from 13% up to 82% (6). H.pylori is the
first bacterial carcinogen that has been described (7).

It is the cause of more than 80% of duodenal ulcers and
more than 60% of gastric ulcers and almost all primary
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malt lymphoma (8). Seventy-seven percent of gastric
cancer of both histologic types, in the distal part of the
stomach, are due to chronic H.pylori infection (9). The
mean age of patients with H.pylori-positive IM is less
than those with H.pylori-negative IM (10).

Gastric IM, which is defined as the replacement of
normal gastric mucosa by metaplastic intestinal
epithelium, has been described as a premalignant lesion
(3). Gastric intestinal metaplasia is a pathological
finding; therefore, to evaluate the presence of this tissue
change, Gastric mapping is required during upper GI
endoscopy.

The prevalence of gastric IM varies across different
regions of the world. In the study of Craanen M et al., in
1992, the prevalence of IM in Amsterdam was 25.3%
(10) , and in the study of Edit et al. (2015), the
prevalence of IM in the antrum was higher than in the
body (22.9% vs. 2.8%) (11). Also, as revealed by
Patterson et al. in Sweden, in 2002, the prevalence of IM
in the general population was 23% (12). Malekzadeh and
his colleagues in Ardabil, in the north west of Iran (area
of high prevalence for gastric cancer), found that the
prevalence of H pylori infection was 89.2% and the
prevalence of atrophic gastritis was 39.3% in the antrum
and 21.9% in the cardia. In this study, the prevalence of
intestinal metaplasia was 8.7% in the antrum 3.8% in the
cardia (13).

In a systematic review by Peleterio, in 2007, which
included the results of studies from 29 countries, the
prevalence of IM varied from 3% to 24.4% in different
regions (14). Our study aimed to evaluate the prevalence
of intestinal metaplasia in patients with dyspepsia who
are candidates for upper GI endoscopy.

Methods

In this cross-sectional study, patients with dyspepsia,
who had indicated for upper gastrointestinal endoscopy,
enrolled in the study. According to the Iranian
gastrointestinal association guideline, dyspeptic patients
over 40 years or those who have alarming symptoms
require upper GI endoscopy. From June to November
2018, based on the inclusion and exclusion criteria,
among 751 patients who referred to gastroenterology
clinics of Mazandaran University of Medical Sciences,
602 patients enrolled in the study. The inclusion criteria
were comprised of the following as applied to 14-80-
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year-old patients: dyspepsia and alarming symptoms
such as nausea /vomiting, melena, weight loss, anemia,
and age above 40 years). The exclusion criteria included
a contraindication for upper GI endoscopy, history of
previous HP eradication, and antibiotic usage in last
month or proton-pump inhibitor (PPI) usage in the last
two weeks. Endoscopy was performed by Pentax
Endoscope version (EG2985). In patients with abnormal
endoscopic findings, a pathological specimen was
obtained from the pathologic lesions. Endoscopic gastric
mapping (two biopsies from the antrum, one from
incisure angularis, and two biopsies from the body) was
performed for all patients. Samples that were obtained
from the gastric antrum and angularis were kept in one
container and samples from the gastric body in another
one. Then, both containers were sent to the pathology
ward.
All pathologic samples were reported by our pathologist
coworker based on the updated Sydney Classification for
histologic changes of chronic gastritis, atrophic gastritis,
and intestinal metaplasia (15, 16). Also, pathological
specimens were evaluated by Giemsa staining method
for H pylori infection.
A questionnaire was completed for each patient
including demographic information of age, sex, history
of smoking, aspirin and NSAID usage, prominent
symptoms of dyspepsia including epigastric pain,
epigastric burning sensation and fullness, Nausea &
vomiting and endoscopic findings and H.pylori infection
data.

After data collection, the data were analyzed by SPSS16
software. The central and dispersion indices were used to
describe the data: the Chi-Square test for the quantitative
and t-tests for qualitative data, respectively. P-values
<0.05 were considered statistically significant.

The scientific committee of the Gut and Liver Research
Center and the ethics committee of Mazandaran
University of Medical Sciences approved the proposal of
this study with the ethics code
IRMAZUMS.IMAMHOSPITAL.REC.1397.1805.

Results

Six hundred two patients with dyspepsia were
enrolled in the study. The mean age of patients was
46+15 years. Two hundred thirty-three patients were
male (38.7%) and 369 patients were female (61.3%).



Epigastric pain was the most common symptom
(67.6%), with other symptoms of epigastric-burning
sensation, fullness, nausea, and vomiting with lesser
frequency. In our study, the history of smoking,
NSAID, and aspirin usage was 13.3%, 29.1%, and
19.3% respectively. The overall prevalence of H.pylori
infection was 68.8%. (Table 1), 69.1% in females and
68.2% in males. The overall prevalence of intestinal
metaplasia was 22%. (Table 1).

Table 1. Epidemiologic, endoscopic and pathologic findings
(n=62)

Sex
Male 233 (38.7%)
Female 369 (61.3%)
Age (mean+SD) 46%15 yrs (range: 14- 80)
Smoking 80/602 (13.3%)
NSAIDs 175/602 (29.1%)
Aspirin 116/602 (19.3%)
Indication for EGD
Epigastric pain 407 (67.6%)
Epigastric burning sensation 72 (12%)
Epigastric fullness 24 (4%)
Nausea & vomiting 54 (9%)
Others 45 (7.4%)
endoscopic findings
GU 82 (13.6%)

Gastritis (erosive, non-erosive, 211 (35%)

and atrophic etc.)

DU & duodenitis 48 (8%)
Normal EGD 261 (43.4%)
H. pylori infection
Positive 414 (68.8%)
negative 188 (31.2%)
Intestinal metaplasia
Positive 133 (22%)
Negative 469 (78%)

The prevalence of IM was 18.6% in females and
26.1% in males (P-value < .0.01) The distribution of
IM in the stomach in the antrum, body, and antrum and
body together was 15.1%, 4.3%, and 2.6% respectively.
The most common site of intestinal metaplasia in the
stomach was the antrum. (Figure 1).

The prevalence of IM in patients with normal upper
GI endoscopy was 16.5% and in patients with gastric
ulcer 36.5%, duodenal ulcer and erosion 18.7%, and
erosive gastritis 23.2%. (Table 2). The prevalence of
IM in the age group of under 40 years was 9.5% and in
patients over 40 years it was 29.5% (P value < 0.001)
(Table 3). The highest rate of intestinal metaplasia was
detected in patients over 60 years (40%). Sixty-eight
percent of patients with IM were HP positive. The
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prevalence of IM in HP-positive patients were 22.1%
and in HP-negative patients it was 20.8%.
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Figure 1. Prevalence of IM in different regions of the stomach

Table 2. Endoscopic findings and prevalence of IM

Decade of age No. of IM Total No. of
positive (%) patients (%)
14-20 1 (2.9%) 34 (5.6%)
21-30 4 (6.2%) 65 (10.8%)
31-40 17 (12.7%) 134 (22.3%)
41-50 25 (20.3%) 123(20.4%)
51-60 34 (28.1%) 121 (20.1%)
> 60 50 (40.0%) 125 (20.8%)
Under 40 yrs. 22 (9.5%) 233 (38.7%)
Over 40 yrs. 109 (29.5%) 369 (61.3%)

Table 3. Prevalence of intestinal metaplasia (IM) in
different decades of age

Decade of age No. of IM Total No. of

positive (%) patients (%)
14-20 1 (2.9%) 34 (5.6%)
21-30 4 (6.2%) 65 (10.8%)
31-40 17 (12.7%) 134 (22.3%)
41-50 25 (20.3%) 123(20.4%)
51-60 34 (28.1%) 121 (20.1%)
> 60 50 (40.0%) 125 (20.8%)
Under 40 yrs. 22 (9.5%) 233 (38.7%)
Over 40 yrs. 109 (29.5%) 369 (61.3%)

Discussion

The prevalence of gastric IM in the general
population varies in the world. This is mostly due to
differences in the prevalence of H. Pylori infection
(17). IM is a well-known risk factor for the
development of gastric cancer (18). Due to the high
prevalence of gastric cancer and H. pylori infection in
our region, we decided to evaluate the prevalence of
IM.
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The prevalence of gastric IM ranges from 12.5% up
to 25.3% in different studies. The prevalence of IM in
the study of Craanen M was 25.3% (10), Peterson et al.
23% (12), Peleterio’s review study 15.6%  (14),
Ericsson et al. 19% (19), Ozdil et al. 17.8% (20),
Ajdarkosh H et al. 19.8% (21), Olmez et al. 13.8%
(22), and Malekzadeh et al. 12.5% (13). The studies
mentioned above are all retrospective without gastric
mapping. Only Ericsson, Malekzadeh, and Ozdil
followed a prospective design and performed gastric
mapping for all patients.

As we know, chronic H.pylori infection leads to
intestinal metaplasia over many years (5, 23) . These
chronic inflammatory changes can occur in any part of
the stomach. Therefore, in histological evaluation of
gastric mucosa; all parts of gastric mucosa should be
examined. Gastric mapping provides an opportunity to
detect any pathologic changes in all parts of the gastric
mucosa (24).

In our study, the overall prevalence of gastric IM
was 22% (Table 1). IM was higher in males than
females, but not with a statistically significant
difference. Similar to previous studies, in our study, the
prevalence of intestinal metaplasia increases with age
(10-12). The prevalence of intestinal metaplasia was
9.5% in patients under 40 years and 29.5% in patients
over 40 years (P-value <0.001). The highest prevalence
of IM was seen after the age of 60 years (40%). This
finding could underscore that endoscopy and gastric
mapping in patients with dyspepsia may lead to the
detection of gastric precancerous lesions in early
stages.

The most common endoscopic finding accompanied
by intestinal metaplasia was gastric ulcer (36.5%), and
the second most common was erosive gastritis (23.2%)
in our study, which is compatible with Edit et al. study
(1n).

In this study, the most common location of
intestinal metaplasia in the stomach was the antrum
(Figure 1), i.e., the gastric antrum was the site of
involvement in 79% of patients with intestinal
metaplasia. This finding is consistent with the location
of gastric cancer the most common site of which is the
antrum (18).

The prevalence of HP infection in this study was
68.8%, but its prevalence in previous studies varied
from 54.2% in the study of Craanen M up to 89.2% in
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the study of Malekzadeh et al. (10, 13, 20, 21, 25),
possible due to the socio-economic status of patients,
general health conditions of the area, and the method of
H.pylori infection evaluation.

One of the findings of this study was that intestinal
metaplasia was present in 16.5% of patients with
normal endoscopy, which has not been mentioned in
previous studies. It emphasizes the importance of
gastric mapping in dyspepsia patients with normal
upper GI endoscopy.

Similar to previous studies, in this study, the
prevalence of IM in patients with a history of cigarette
smoking and NSAID usage was not significantly
different from those without these histories. Contrary to
our expectation, patients with a history of aspirin usage
had a higher prevalence of IM than those who had not
used aspirin (30% vs. 20%).

Conclusion:

The results of this study show that more than one-
fifth of patients with dyspepsia have IM and up to a
third have IM after the age of 40 years. These indicate
that gastric mapping in patients with dyspepsia can lead
to the detection of precancerous lesions, especially in
the fourth decade of life.
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