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Abstract

AIM: To identify the mucosal patterns of Helicobacter
pyilori (H. pylori)-related gastritis in the gastric corpus
using standard endoscopy and to evaluate their repro-
ducibility.

METHODS: A total of 112 consecutive patients under-
went upper gastrointestinal endoscopy. The endosco-
pists classified the endoscopic findings into 4 patterns.
In the second part of the study, 90 images were shown
to 3 endoscopists in order to evaluate the inter-observ-
er and intra-observer variability in image assessment.

RESULTS: The mucosal patterns of the gastric body

144

Jgn?s:iﬁmg"‘ WJG | www.wjgnet.com

were categorized into 4 types. Type 1 pattern was de-
fined as cleft-like appearance, type 2 as regular arrange-
ment of red dots, type 3 pattern as the mosaic mucosal
pattern and type 4 pattern as the mosaic pattern with a
focal area of hyperemia. Type 1 and type 2 mucosal pat-
terns were statistically significant in predicting 4. pylori-
negative status as compared with other mucosal types
(x* = 12.79 and 61.25 respectively, # < 0.01). Type 3
and type 4 mucosal patterns were statistically significant
in predicting a A. pylori-positive status as compared
with other mucosal types (x* = 21.22 and 11.02 respec-
tively, P < 0.01). Furthermore, the sensitivity, specificity,
positive and negative predictive values of type 3 plus
type 4 patterns for predicting H. pylori-positive gastric
mucosa were 100%, 86%, 94%, and 100%, respec-
tively. The mean « values for inter- and intra-observer
agreement in assessing the various endoscopic patterns
were 0.808 (95% CI, 0.678-0.938) and 0.826 (95% CI,
0.727-0.925) respectively.

CONCLUSION: Our study suggests that mucosal
patterns in H. pylori-infected gastric mucosa without
atrophy can be reliably identified using standard en-
doscopy in the gastric corpus.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

After the discovery of Helicobacter pylori (H. pylori)
in 1983, strong evidence has indicated that H. pylori
infection plays an important role in the pathogenesis of
chronic gastritis, peptic ulcer and gastric carcinoma'™,
H. pylori infection can be diagnosed by invasive and
noninvasive techniques; however, at least 2 different
tests are necessary to make the diagnosis of infection
according to the European guidelines”. Although
endoscopic features of H. pylori have been reported in
the literature, there is still some debate over whether
H. pylori-related gastritis can be diagnosed »ia endoscopic
features alone. Most studies concluded that it is not
possible to diagnose H. pylori-related gastritis on the
basis of endoscopic findings™”. Recent publications
suggest that high resolution magnification endoscopy
has been proved to be useful in the identification of
normal gastric mucosa and H. pylori-related gastritis®™"".
However, practicing high resolution magnification
endoscopy in daily endoscopy examinations seems not to
be feasible, because it takes more examination time and
needs more training and expetience. If specific mucosal
patterns of H. pylori-related gastritis can be identified
using standard endoscopy, they may be applicable to
targeted biopsy of suspected H. pylori infection in daily
practice. Up to the present, there have been no reports
regarding specific mucosal patterns of H. pylori-related
gastritis in the gastric corpus using standard endoscopy.

The aim of this study was to classify the mucosal
patterns of H. pylori-related gastritis in the gastric
corpus using standard endoscopy and to evaluate their
reproducibility.

MATERIALS AND METHODS

A pilot phase of this study was conducted from May
2007 to July 2007, in which 2 experienced endoscopists
observed mucosal morphology of the gastric body, and
agreed on the classification of mucosal patterns. From
August 2007 to February 2008, a total of 112 consecu-
tive patients who underwent upper gastrointestinal en-
doscopy for the investigation of dyspeptic symptoms
were enrolled in the study. The exclusion criteria were
the following: anemia; history of cirrhosis; use of certain
drugs, including non-steroidal antiinflammatory drugs,
proton pump inhibitors, and H2-receptor antagonists;
bleeding tendency; a history of gastric surgery; and a
history of eradication of H. pylori. The study was pet-
formed in accordance with the principles of the Declara-
tion of Helsinki, and approved by the audit department
of our institution.

Endoscopic findings

Premedication was the same as for conventional upper
gastrointestinal (GI) endoscopic examination. The en-
doscopic procedures were performed using an upper GI
videoendoscope (Fujinon Corporation, Saitama, Japan).
The whole stomach was examined first with conventional
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endoscopy. The gastric corpus was chosen for observa-
tion according to previous studies using magnification
endoscopy[gm. The observed mucosal morphology of the
gastric body was classified into 4 patterns. Type 1 was de-
fined as cleft-like appearance mainly extending along the
longitudinal axis of gastric body (Figure 1A). Type 2 was
defined as regular arrangement of red dots (Figure 1B).
Type 3 was defined as the mosaic mucosal pattern without
a focal area of hyperemia (Figure 1C). Type 4 was defined
as the mosaic pattern with a focal area of hyperemia (Fig-
ure 1D). Four biopsy samples wete taken directly from
the observation sites as shown in Figure 1. Two samples
were sent for histological analysis and 2 for a rapid urease
test (Hpfast, GI Supply, Camp Hill, PA, USA). If a gastric
ulcer or gastric atrophy was present, the nearby non-atro-
phic mucosa was chosen for observation and biopsy sam-
pling. All endoscopies were performed by 2 experienced
endoscopists (Yan SL and Chen CH), who were unaware
of the results of histology and rapid urease tests before
determining the mucosal types of examined patients. The
sensitivity, specificity, positive and negative predictive val-
ues of various mucosal types were calculated.

Histological analysis

Specimens for histological analysis were placed in
10% formalin solution and routinely processed. The
hematoxylin and eosin stain and Giemsa stain were
used for identification of H. pylori. The pathologist was
blinded to the clinical and endoscopic findings but was
aware of the region in the stomach where each biopsy
specimen had been obtained.

Diagnosis of H. pylori infection

A diagnosis of H. pylori infection was made if H. pylori
were seen on histopathological examination and the rapid
urease test was positive. Patients with negative results
in both examinations were considered to be H. pylori-
negative. According to the European guidelines for the
diagnosis of H. pylori infection®, patients were excluded
from the study when they had only one positive result of
the rapid urease test or histological examination.

Image evaluation

All endoscopic examinations were digitally recorded and
still images of observation site were captured for use
in the reproducibility study. The selected images were
transferred to a software program without distorting
brightness, contrast or color balance. Three endoscopists
(Hung YH, Yang TH and Pang VS) who had performed
over 2000 upper endoscopies were invited to review
these still images and were asked to classify them into
type 1 to type 4 mucosal patterns as described above.
All endoscopists were blinded to the result of H. pylori
status and histology before reviewing the slides. A
total of 110 images were selected and 20 of these were
shown to endoscopists as a reference guide to the 4
types of mucosal pattern. The remaining 90 images (3
type 1, 19 type 2, 50 type 3, 18 type 4) were shown to
each endoscopist independently. One week after initial
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Figure 1 Mucosal patterns. A: Type 1 mucosal
pattern showing cleft-like appearance; B: Type
2 mucosal pattern showing regular arrangement
of red dots; C: Type 3 mucosal pattern showing
mosaic appearance; D: Type 4 mucosal pattern
showing mosaic appearance with focal area of
hyperemia.

Table 1 Correlation between H. pylori infection and the

observed mucosal patterns

Pattern H. pylori (+) H. pylori (-) Total
Type 1 0 7 7
Type 2 0 24 24
Type 3 54 5 59
Type 4 22 0 22
Total 76 36 112

assessment, all endoscopists had to reassess the same
images in a random sequence. No time limit for reviewing
the slide was imposed. The endoscopists recorded their
results on a preprinted form. Data obtained were used for
calculation of inter- and intra-observer variabilities.

Statistical analysis

Statistical analysis was performed using Minitab 14.1
(Minitab Incorporated, Pennsylvania, USA). Inter-group
differences were evaluated by the y” test. A P value <
0.05 was considered to be statistically significant. The
sensitivity, specificity, positive and negative predictive
values of the various mucosal patterns were calculated.
To examine the chance-adjusted agreement, the k value
was calculated for inter- and intra-observer variabilities.
Inter-observer variation was calculated from the results
of the first reading, with 3 pairs in all. Intra-observer
variation was determined by comparing the first and
second assessment for each endoscopist, with 3 pairs in
all. k¥ values below 0.4 indicated poor agreement, values
between 0.4 and 0.8 represent moderate agreement, values
between 0.6 and 0.8 represented substantial agreement,

(49

\Ru;‘;n:mg"‘ WIJG | www.wjgnet.com

498

and values greater than 0.8 corresponded to excellent
agreement.

RESULTS

A total of 112 consecutive patients (59 men, 53 women;
mean age 47.0 years, range 17-91 years) were enrolled in
the study from August 2007 to February 2008. Of the
112 patients included, 7 patients showed type 1 pattern,
24 patients showed type 2, 59 patients showed type 3, and
22 patients showed type 4 (Table 1). H. pylori infection was
demonstrated by a positive result of the rapid urease test
and histological examination in 76 patients (68%).

Type 1 findings

All 7 patients with a type 1 mucosal pattern corresponded
to an H. pylori-negative stomach (type 1 25 other mucosal
types, Xz = 12.79, P < 0.01). The sensitivity, specificity,
positive and negative predictive values of the type 1
pattern for predicting H. pylori-negative gastric mucosa
were 20%, 100%, 100%, and 72%, respectively (Table 2).

Type 2 findings

All 24 patients with a type 2 mucosal pattern corres-
ponded to an H. pylori-negative stomach (type 2 »s other
mucosal types, y° = 61.25, P < 0.01). The sensitivity,
specificity, positive and negative predictive values of the
type 2 pattern for predicting H. pylori-negative gastric
mucosa were 67%, 100%, 100%, and 86%, respectively
(Table 2).

Type 3 findings
Fifty four out of 59 patients with a type 3 mucosal pattern
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Pattern Sensitivity Specificity Positive Negative
predicting predictive value predictive value
H. pylori (-)

Type 1 20 100 100 72

Type 2 67 100 100 86

Type 3 14 29 8 4

H. pylori (+)

Type 3 71 86 92 58

Type 4 29 100 100 40

Type 3+4 100 86 94 100

corresponded to an H. pylori-positive stomach (type 3 s
other mucosal types, Xz = 21.22, P < 0.01). The sensitivity,
specificity, positive and negative predictive values of type
3 pattern for predicting H. pylori-positive gastric mucosa
were 71%, 86%, 92%, and 58%, respectively (Table 2).

Type 4 findings

All 22 patients with a type 4 pattern corresponded to an
H. pylori-positive stomach (type 4 s other mucosal types,
XZ = 11.02, P < 0.01). The sensitivity, specificity, positive
and negative predictive values of type 4 pattern for
predicting H. pylori-positive gastric mucosa were 29%,
100%, 100%, and 40%, respectively (Table 2).

Type 3 and type 4 patterns were combined for
analysis because these 2 mucosal types were generally
mosaic in appearance. A combination of these 2 mucosal
types was statistically significant in predicting H. pylori-
positive status as compared with other mucosal types (Xz
= 82.80, P < 0.01). The sensitivity, specificity, positive
and negative predictive values of type 3 plus type 4
patterns for predicting H. pylori-positive gastric mucosa
were 100%, 86%, 94%, and 100%, respectively (Table 2).

Inter- and intra-observer variability assessment

The mean k values for inter- and intra-observer
agreement in assessing the various endoscopic patterns
were 0.808 (95% CI: 0.678-0.938) and 0.826 (95% CI:
0.727-0.925), respectively.

DISCUSSION

Few studies have addressed the endoscopic features
of Helicobacter-related gastritis and most of these
studies concluded that H. pylori infection cannot be
diagnosed based on endoscopic findings alone™.
Recently, Yagi ez a/” first described the characteristic
magnification endoscopic findings of the H. pylori-
negative stomach. Further, Anagnostopoulos ¢# a/”
demonstrated the usefulness of magnifying endoscopy
in the identification of H. pylori-associated gastritis in a
Western population. However, practicing magnification
endoscopy takes more examination time and needs more
training and experience. It seems not to be feasible to
practice magnification endoscopy in daily endoscopy
examinations.
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In our study, mucosal patterns of the gastric corpus
were classified into 4 patterns using standard endoscopy.
The type 1 pattern corresponded to H. pylori-negative
gastric mucosa with a specificity of 100% but a rather
low sensitivity of 20%. The type 2 pattern corresponded
to H. pylori-negative gastric mucosa with a sensitivity
of 67% and a specificity of 100%. Type 1 and type 2
mucosal patterns were both statistically significant in
predicting H. pylori-negative status compared to other
mucosal types (P < 0.01). The red-dot appearance of
the type 2 mucosal pattern represented the regular
arrangement of collecting venules (RAC) of the gastric
corpus under magnification endoscopy. Yagi e al” first
proposed this magnification endoscopic finding as
the normal gastric mucosa. In their study, RAC had a
sensitivity of 93.8% and a specificity of 96.2% as an
indicator of the H. pylori-negative stomach. Nakagawa
et al'" further classified the morphology of collecting
venules into 3 magnification endoscopic patterns:
regular (R), irregular (I), and obscure (O). The R pattern
corresponded to H. pylori-negative gastric mucosa with
a sensitivity of 66.7% and a specificity of 100% in the
greater curvature of the gastric body.

Type 3 and type 4 mucosal patterns were both
statistically significant in predicting H. pylori-positive
status as compared with other mucosal types (P <
0.01). Because type 3 and type 4 were generally mosaic
in appearance, these 2 mucosal patterns were further
combined for analysis, yielding a higher sensitivity
of 100%, and a specificity of 86%. The positive and
negative predictive values for predicting H. pylori-positive
gastric mucosa were 94%, and 100%, respectively. The
mosaic mucosa pattern in our study was similar to
prominent areae gastricae, which has been shown to be
a characteristic double contrast radiological finding in
gastritis caused by H. pylori infection"”. Furthermore,
the prominent areae gastricae observed in our study is
also similar to the mosaic mucosal pattern in patients
with portal hypertensionmj. However, patients with
cirrhosis were excluded in our study. Therefore, the
mosaic mucosal pattern in our study seems to be a good
indicator in predicting H. pylori-positive gastric mucosa in
the gastric corpus.

The reproducibility of a classification system is
very important in clinical practice. The k values below
0.4 correspond to poor agreement, values between 0.4
and 0.8 indicate moderate agreement, values between
0.6 and 0.8 represent substantial agreement, and values
greater than 0.8 correspond to excellent agreement. In
our reproducibility study, the mean k values for inter-
and intra-observer agreement in assessing the various
endoscopic patterns were 0.808 (95% CI: 0.678-0.938)
and 0.826 (95% CI: 0.727-0.925) respectively. Therefore,
our classification system is good to excellent.

In conclusion, our study suggests that mucosal
patterns in H. pylori-infected gastric mucosa without
atrophy can be reliably identified using standard
endoscopy in the gastric corpus.
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COMMENTS

Background

Although endoscopic features of Helicobacter pylori (H. pylori) infection have
been reported in the literature, most studies concluded that it is not possible to
diagnose H. pylori-related gastritis on the basis of endoscopic findings alone.
Recent studies suggest that high resolution magnification endoscopy has been
proved to be useful in the identifying of normal gastric mucosa and H. pylori-
related gastritis. However, there have been no reports regarding specific mu-
cosal patterns of H. pylori-related gastritis in the gastric corpus using standard
endoscope.

Research frontiers

Although high resolution magnification endoscopy has been proved to be use-
ful in the identifying of normal gastric mucosa and H. pylori-related gastritis,
practicing high resolution magnification endoscopy in daily endoscopy examina-
tions takes more examination time and needs more training and experience.
If specific mucosal patterns of H. pylori-related gastritis can be identified using
standard endoscope, they may be applicable to targeted biopsy of suspected H.
pylori infection in daily endoscopy examinations.

Innovations and breakthroughs

In this study, endoscopic findings in the gastric corpus without atrophy were
classified into 4 patterns. Type 3 and type 4 patterns were generally mosaic in
appearance. The sensitivity, specificity, positive and negative predictive values
of type 3 plus type 4 patterns for predicting H. pylori-positive gastric mucosa
were 100%, 86%, 94%, and 100%, respectively.

Applications

The result of this study suggests that the mosaic mucosal pattern in the gastric
corpus seems to be a good indicator in predicting H. pylori-positive gastric
mucosa and may guide endoscopists to targeted biopsy of suspected H. pylori
infection.

Peer review

This is an interesting paper that may be very beneficial for the gastroenterologist
who performs significant numbers of endoscopy and treats patients with
H. pylori infection.
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