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Abstract: Tissue biopsy is often not very accurate for the diagnosis of

gastric epithelial neoplasia (GEN), and the results differ notably from

endoscopic resection (ER) in terms of the pathological diagnosis. The

aims of this study were to evaluate the diagnostic performances of

biopsy, magnifying endoscopy with narrow-band imaging (ME-NBI),

and biopsy plus ME-NBI for GEN.

This study retrospectively analyzed 101 cases diagnosed as GEN

using ER samples. The discrepancies between biopsy and ER, as well as

between biopsy plus ME-NBI and ER in the diagnosis of GEN were

evaluated. Factors that contributed to such discrepancies were analyzed.

The sensitivity and specificity of biopsy and ME-NBI for the diagnosis

of high-grade neoplasia (HGN) were determined.

The discrepancy in the pathological diagnosis between biopsy and

ER was 39.6% for GEN and 54.2% for HGN. The discrepancy between

biopsy combined with ME-NBI and ER was 15.9% for GEN and 10.2%

for HGN. Factors that undermined the diagnostic accuracy of biopsy

included the lesion size (�10 mm, odds ratio [OR] 1; 10–20 mm, OR

0.2, 95% confidence interval [CI] 0.1–0.7; >20 mm, OR 0.5, 95% CI

0.1–2.1, P¼ 0.03) and the number of biopsy fragments (OR 0.6, 95% CI

0.5–0.8, P¼ 0.001). The sensitivity and specificity for HGN were

45.8% (33.7%–58.3%) and 100% (87.5%–100%) for biopsy, and

88.1% (77.5%–94.1%) and 92.9% (81.0%–97.5%) for ME-NBI,

respectively.

In conclusion, biopsy-based diagnoses for GEN should be inter-

preted with caution. Biopsy combined with ME-NBI can contribute to

the diagnosis of GEN, which improves diagnostic consistency with

pathological result of ER specimens.
Chen, MD, Zhen W di Chen, MD,
chao Zhi, MD, and Si de Liu, MD

gastric epithelial neoplasia, HGN = high-grade neoplasia, LGN =

low-grade neoplasia, ME-NBI = magnifying endoscopy with

narrow-band imaging, OR = odds ratio.

INTRODUCTION

G astric cancer is a malignancy that starts in the gastric
mucosa and represents a major health hazard. Gastric

cancer is the fourth most commonly diagnosed cancer world-
wide and the second leading cause of cancer deaths.1 Japanese
and European statistics show that the 5-year survival rate after
tumor resection in patients with early gastric cancer is>90%.2,3

Timely discovery, accurate diagnosis, and proper management
of gastric epithelial neoplasia (GEN), including low-grade
neoplasia (LGN) and high-grade neoplasia (HGN), are therefore
important for the early diagnosis and treatment of gastric
cancer. Currently, the clinical management of GEN is chiefly
based on the Vienna classification of gastrointestinal epithelial
neoplasia. Different clinical interventions are recommended,
depending on various tissue biopsy results according to the
Vienna classification.4,5 Therefore, biopsy is particularly
important as it determines the subsequent treatment plan.
However, studies have reported that the discrepancy between
biopsy and endoscopic resection (ER) for the diagnosis of GEN
and early gastric cancer was 27.1% to 44.5%.6–9 A considerable
portion of lesions cannot be correctly diagnosed with tissue
biopsy, which makes the choice of the right treatment difficult.
Therefore, it is necessary to improve the accuracy of biopsy.
With the development of endoscopic techniques, magnifying
endoscopy with narrow-band imaging (ME-NBI) has been
widely used for the diagnosis of stomach diseases, especially
in the early diagnosis of gastric cancer. ME-NBI has been
proven to be highly efficient in the early diagnosis of gastric
cancer and has been referred to as an ‘‘optical biopsy.’’10 This
study was designed to respectively evaluate the diagnostic
y, ME-NBI, and biopsy plus ME-NBI

for GEN and to analyze the factors that affect the accuracy
of biopsy.

PATIENTS AND METHODS

Subjects and Basic Information of the Study
This study was performed at the Digestive Endoscopy

Center, Nanfang Hospital, Guangzhou, China. We performed
a retrospective review of the cases of GEN, including LGN and
samples from ER, including endoscopic
R) and endoscopic submucosal dissec-
ter between 2008 and 2014. This study
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focused research subjects on gastric neoplasia cases diagnosed
by ER within this period. Pathological diagnosis of GEN was
based on the revised Vienna classification,4,5 including mucosal
LGN and HGN. Biopsy and ME-NBI were conducted prior to
ER. Time interval among tissue biopsy, ME-NBI, and ER was
within a week. A GIF-H260Z or GIF-Q240Z endoscope (Olym-
pus, Tokyo, Japan) was used. This study was approved by the
ethics committee of Nanfang Hospital, Guangzhou. All of the
patients signed informed consent forms prior to any endoscopic
procedure.

ME-NBI, Tissue Biopsy, and ER
The endoscopists at our endoscopic center have built

extensive experience from gastroscopic diagnosis and treatment
of >5000 cases. Endoscopists assessed the morphological
features of the suspected lesions, including lesion size, and
conducted ME-NBI and biopsy on suspected early gastric
lesions. For suspected early gastric cancer, including protruded
type (0–I type), flat type (0–IIb type), superficial elevated type
(0–IIa type), superficial depressed type (0–IIc type), and
depression type (0–III type), ME-NBI was performed first to
evaluate the nature of the lesion. If the lesion was well-defined
and associated with an abnormal vascular network or abnormal
mucosal surface structure, it was diagnosed endoscopically as
gastric cancer.11,12 Biopsies were performed for all suspected
lesions. A biopsy fragment was usually collected for lesions
<1 cm. For lesions >1 cm, 2 to 5 biopsy fragments were
harvested, depending on the lesion size. Subsequent treatment
protocols were determined according to the biopsy results and
endoscopic features on the ME-NBI. The treatment plans were
determined by the Vienna classification of gastrointestinal
epithelial neoplasia.4,5 Biopsy results of some lesions suggested
inflammation or atrophy and LGN; however, if early gastric
cancer was highly suspected based on the ME-NBI results, ER
was performed after full communication with the patients to
establish a definite diagnosis, otherwise such patients were
closely followed-up. Pathological assessment of biopsy samples
and ER specimens was performed by a professional pathologist
by following the Vienna classification of gastrointestinal
epithelial neoplasia.

Clinical Data Collection
We retrospectively collected the following data on

patients: age, sex, morphology of lesion on white light endo-

Zhang et al
scopy, features on ME-NBI, lesion size, number of biopsy
fragments, and pathological diagnoses of biopsy samples and
ER (EMR/ESD) specimens.

TABLE 1. Cases Diagnosed With Biopsy or ER and Concordance in

Pathology of Biopsy Tissue
No. of

Lesions
Pathology
ER Specim

No neoplasia (inflammation/atrophic gastritis) LGN
12 HGN

LGN 62 LGN
HGN

HGN 27 LGN
HGN

ER¼ endoscopic resection, HGN¼ high-grade neoplasia, LGN¼ low-gr
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Statistical Analysis
Statistical analysis was performed using SPSS 20.0 for

Windows software (SPSS Inc, Chicago, IL). Quantitative vari-
ables distributed normally were compared using the Student t
test, whereas categorical variables were compared using the x2

test. Data that were not distributed normally were analyzed
using the Mann-Whitney U test. Univariate and multivariate
analyses were performed to determine factors that may lead to a
discrepancy in the pathological diagnosis between biopsy and
ER, and the odds ratios (ORs) and 95% confidence intervals
(CIs) of statistically significant factors were calculated. The
sensitivity and specificity of tissue biopsy and ME-NBI for the
diagnosis of HGN were determined. Pathological assessment of
ER samples was used as the gold standard for diagnosis. Two-
sided P< 0.05 were considered statistically significant.

RESULTS

Discrepancy in Pathological Diagnosis Between
Biopsy Samples and ER Specimens

As shown in Table 1, this study included a total of 101
cases of GEN, including 59 cases of HGN. The discrepancy
between biopsy samples and ER specimens was 39.6% for the
diagnosis of GEN and 54.2% for the diagnosis of HGN. The
biopsy results showed that there were 12 cases of inflammation
or atrophic gastritis, whereas pathological analysis of the ER
samples suggested that there were 8 cases of LGN and 4 cases of
HGN. The biopsy results showed that there were 62 cases of
LGN, whereas pathological analysis of the ER samples
suggested that there were 28 cases of HGN. The biopsy results
revealed that there were 27 cases of HGN, which were patho-
logically proven as HGN after ER.

Discrepancy in Pathological Diagnosis Between
Biopsy Combined With ME-NBI and ER

In this study, ME-NBI was considered as an optical biopsy.
If a lesion showed typical features of gastric cancer on ME-NBI,
the lesion was diagnosed as early gastric cancer (also HGN). As
shown in Table 2, of the 55 cases of HGN diagnosed with ME-
NBI, pathological analysis after ER suggested that there were 3
cases of LGN and 52 cases of HGN. Of the 46 cases that did not
present with typical ME-NBI features, pathological examin-
ation of the biopsy samples showed that there were 7 cases that
were negative for dysplasia, 38 cases of LGN, and 1 case of
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HGN. Moreover, for these lesions, further pathological analysis
of the ER samples suggested that there were 32 cases of LGN
and 7 cases of HGN. Therefore, the discrepancy in the

the Pathological Diagnosis Between Biopsy and ER Specimens

of
en

No. of
Lesions

Coincident
Rate, %

Coincident
Rate of HGN

Total
Coincident Rate

8 0
4
34 54.8 45.8% (27/59) 60.4% (61/101)
28
0 100
27

ade neoplasia, No.¼ number.
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TABLE 2. Cases Diagnosed With Biopsy Plus ME-NBI and Concordance in the Pathological Diagnosis Between the Biopsy Plus ME-
NBI and ER Procedures

ME-NBI and Pathology
of Biopsy Tissue

Numbers
of Lesions

Pathology of
ER Specimen Numbers

Coincident
Rate of HGN

Total Coincident
Rate

ME-NBI (þ)þ forceps biopsy (�/þ)
�

55 LGN 3
HGN 52

ME-NBI (�)þ forceps biopsyy

No neoplasia 7 LGN 7 89.8% (53/59) 84.1% (85/101)
LGN 38 LGN 32

HGN 6
HGN 1 HGN 1

ER¼ endoscopic resection, HGN¼ high-grade neoplasia, LGN¼ low-grade neoplasia, ME-NBI¼magnifying endoscopy with narrow-band
imaging.

neg
f le
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pathological diagnosis between biopsy combined with ME-NBI
and ER was 15.9% for gastric neoplasia and 10.2% for HGN.

Factors Influencing the Discrepancy in the
Pathological Diagnosis Between Biopsy and ER

Four factors, including lesion size, number of biopsy
fragments, lesion morphology, and lesion site, were examined
in this study for their influence on the diagnostic discrepancy
between biopsy and ER using univariate and multivariate
analyses. The results showed that lesion size was an influencing
factor, with the OR value for a lesion size�1 cm, between 1 and
2 cm, and >2 cm being 1, 0.2 (95% CI 0.1–0.7), and 0.5 (95%
CI 0.1–2.1), respectively (P¼ 0.03). In addition, the number of
biopsy fragments was also an influencing factor (OR 0.6, 95%

�
The ME-NBI results are positive for HGN, and biopsy results are
yThe ME-NBI results are negative for HGN, and further diagnosis o
CI 0.5–0.8, P¼ 0.001). The morphology and site of the lesions
had no significant effects on the discrepancy in pathological
diagnosis (Table 3). Figure 1 shows 2 cases of HGN, which

TABLE 3. Factors that Contribute to the Discrepancy in the Path

Univariate A

Coincident Cases Non

Size in diametery

�10 mm 7/25 (28%)
10–20 mm 42/58 (72.4%)
>20 mm 12/18 (66.7%)

No. of biopsy fragments
�

3 (3)
Location of lesionz

Gastric fundus/lesser curvature
of stomach/greater curvature/
gastric angle/gastric antrum

3/7 (43%)/ 8/13
(62%)/ 3/4 (75%) /6/7
(86%)/ 41/70 (59%)

4
(39%
(14

Macroscopic type of lesionz

0-I/IIa/IIb/IIc/IIaþIIc 1/2 (50%)/ 20/28
(71%)/ 9/16 (56%)/ 8/18

(44%)/ 23/37 (62%)

1
(29

CI¼ confidence interval, ER¼ endoscopic resection, OR¼ odds ratio.�
Median (interquartile range).
yPearson x2 test.
zFisher exact test.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
were downgraded by biopsy. One of the 2 cases had a lesion
>2 cm and was diagnosed as LGN by tissue biopsy. It presented
with typical characteristics of gastric cancer on ME-NBI and
was diagnosed as HGN after ER. The other case had a lesion
<1 cm and was suggested as LGN by tissue biopsy. It presented
with the typical characteristics of gastric cancer on ME-NBI and
was diagnosed as HGN after pathological analysis of the
ER samples.

Diagnostic Performance of Biopsy and ME-NBI
for High-Grade Gastric Neoplasia

Tables 4 and 5 show high-grade gastric neoplasia diag-
nosed with ME-NBI and biopsy, respectively. Table 6 shows the
sensitivity and specificity of ME-NBI and biopsy for the

ative or positive.
sion does depend on the pathology of tissue biopsy samples.
diagnosis of high-grade gastric neoplasia. The sensitivity and
specificity were 88.1% and 92.9% for ME-NBI, and 45.8% and
100% for biopsy, respectively.

ological Diagnosis Between Biopsy and ER

nalysis Multivariate Analysis

coincident Cases P OR 95% CI P

0.001 0.03
18/25 (72%) 1 (reference)

16/58 (27.6%) 0.2 0.1–0.7 0.01
6/18 (33.3%) 0.5 0.1–2.1 0.34

2 (1) 0.001 0.6 0.5–0.8 0.001
0.57

/7 (57%)/ 5/13
)/ 1/4 (25%)/ 1/7

%)/ 29/70 (41%)
0.43

/2 (50%)/ 8/28
%)/ 7/16 (44%)/
10/18 (56%)/
14/37 (38%)
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FIGURE 1. Two cases of high-grade gastric neoplastic lesions >2 cm (case A) and <1 cm (case B). Biopsy and ESD yield different
pathological diagnoses in these 2 cases. (A1 and B1) morphological characteristics of cases A and B on white light endoscope; (A2 and B2)

min
h sh
g e

Zhang et al Medicine � Volume 94, Number 27, July 2015
Recommended Diagnosis and Treatment Process
This study compared the sensitivity and specificity of ME-

NBI and biopsy for the diagnosis of high-grade gastric neo-
plasia. ME-NBI yielded a high sensitivity and a relatively low
specificity, whereas biopsy had a low sensitivity and a high
specificity. There was a large discrepancy in the pathological
diagnosis between biopsy and ER. With this in mind, we
recommend that the combination of biopsy and ME-NBI is

typical features of gastric cancer on ME-NBI; (A3 and B3) Indigo car
show LGNs; (A5, A6, B5, and B6) pathology of ESD specimens, whic
grade neoplasia, LGN¼ low-grade neoplasia, ME-NBI¼magnifyin
considered for the diagnosis of suspected lesions in order to
reduce missed diagnoses and misdiagnoses of HGN. If biopsy
does not suggest HGN whereas ME-NBI shows typical features

TABLE 4. ME-NBI Diagnosis of HGN (n¼101)

Pathology of ESD Specimen

HGN Non-HGN

ME-NBI
ME-NBI (þ) 52 3
ME-NBI (�) 7 39

ESD¼ endoscopic submucosal dissection, HGN¼ high-grade neo-
plasia, ME-NBI¼magnifying endoscopy with narrow-band imaging.

4 | www.md-journal.com
of gastric cancer, ER should still be considered to establish a
definite diagnosis and determine proper treatment options. In
this study, 55 cases had the typical characteristics of gastric
cancer on ME-NBI, of which 52 cases were confirmed as HGN
by pathological analysis after ER. If the ME-NBI results are
negative, treatment options may be determined based on the
biopsy results by following the Vienna classification of gastro-
intestinal epithelial neoplasia. However, it should be noted that
a certain percentage of biopsy-proven LGN may be identified as
HGN after ER. In this study, 38 cases did not show the typical
characteristics of gastric cancer on ME-NBI and were diag-
nosed as LGN by biopsy; however, pathological analysis after
ER suggested that there were 6 cases of HGN. Therefore,
particular attention is needed for biopsy-proven LGN, and
ER or close follow-up should be performed. Figure 2 shows
the recommended diagnosis and treatment process as well as the
number of cases included in this study.

DISCUSSION
The present study demonstrated that there was a large

discrepancy between tissue biopsy and ER for the diagnosis of
GEN. A lesion size that was too small (�1 cm) or too large
(>2 cm) and the number of biopsy fragments were factors that

e staining; (A4 and B4) pathology of tissue biopsy samples, which
ow HGNs. ESD¼ endoscopic submucosal dissection, HGN¼high-
ndoscopy with narrow-band imaging.
undermined the accuracy of the biopsy. ME-NBI could identify
early gastric cancer effectively and help to reduce the rate of
misdiagnosis by biopsy.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 5. Tissue Biopsy Diagnosis of HGN (n¼101)

Pathology of ESD Specimen

HGN Non-HGN

HD
HGN 27 0
Non-HGN 32 42

ESD¼ endoscopic submucosal dissection, HD¼ histopathological

Medicine � Volume 94, Number 27, July 2015
Generally, biopsy is considered the gold standard for
disease diagnosis. White light endoscopy identifies suspicious
lesions, and biopsy establishes a definite diagnosis. Subsequent
treatment programs are determined based on the Vienna classi-
fication of gastrointestinal epithelial neoplasia:4,5 follow-up or
endoscopic therapy is recommended for LGN, whereas ER or
surgical resection is recommended for HGN. This study
included 101 cases of GEN, including LGN and HGN, and
the discrepancy in the pathological diagnosis between biopsy
and ER was 39.6%, which is consistent with the discrepancy
rates reported previously.6–9 Lee et al6 have shown that the
discrepancy between biopsy and ER was 44.5%. Their study
revealed that the discrepancy rates between biopsy and ER were
higher for GEN than for gastric cancer (36.6% vs 7.0%,
P< 0.001). In addition, Lim et al9 have shown that the dis-
crepancy between endoscopic forceps biopsy and ER for GEN
was 31.7% and that 23.9% of the lesions were downgraded by
biopsy compared with ER. Of the 101 cases of GEN in this
study, 40 cases were downgraded by biopsy. The discrepancy
between biopsy and ER for GEN may be associated with the
lesion size and the number of biopsy fragments. Our current
study showed that a lesion<1 or>2 cm may affect the accuracy
of the biopsy results. Various studies have reported that a large
lesion size is a factor affecting the accuracy of biopsy results.9,13

This finding may be related to the characteristics of the lesion
itself, as larger gastric epithelial neoplastic lesions may contain
severe portions focally, whereas the most severe areas are not
necessarily included in the samples taken from the lesions,
which therefore cannot offer a true picture of disease severity.
Our present study showed that a lesion size <1 cm was another
factor that affected the accuracy of the biopsy. The accuracy of
biopsy for lesions that are too small depends largely on the

diagnosis, HGN¼ high-grade neoplasia.
carefulness and experience of the operator as well as the open
width of the biopsy forceps; oftentimes, the lesions are not
collected, too few amounts of the lesions are sampled, or the

TABLE 6. Sensitivity and Specificity of Biopsy and ME-NBI for
the Diagnosis of High-Grade Gastric Neoplasia

HD From Biopsy
Samples, % ME-NBI, %

Sensitivity (95% CI) 45.8 (33.7–58.3) 88.1 (77.5–94.1)
Specificity (95% CI) 100 (87.5–100) 92.9 (81.0–97.5)

CI¼ confidence interval, HD¼ histopathological diagnosis, ME-
NBI¼magnifying endoscopy with narrow-band imaging.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
depth of the biopsy is inadequate. In addition, this study showed
that the number of biopsy fragments was another factor that
contributed to the discrepancy between the biopsy and ER
results. Studies have shown that misdiagnosis can be signifi-
cantly reduced if �4 biopsy fragments are collected.14,15 How-
ever, it is difficult to ensure that a large number of biopsy
fragments is harvested from small lesions, and diagnoses can
only be improved by increasing the accuracy of the biopsy or by
using other means.

As there is a large discrepancy between biopsy and ER
results for lesions identified by biopsy as low-grade gastric
neoplastic lesions, endoscopic features of the lesion can be used
to gain more complete insight into the nature of the lesions. Cho
et al16 have shown that a size �1 cm (OR 1.93, 95% CI 1.06–
3.52), depressed morphology (OR 3.81, 95% CI 1.22–11.9),
and mucosal surface erythema (OR 2.49, 95% CI 1.31–4.72)
were risk factors that turn low-grade GEN into HGN or cancer.
Therefore, ER rather than follow-up is still recommended for
low-grade gastric neoplasia with any of the above risk factors.
In addition, 49% of the lesions that were diagnosed as adenomas
or difficult to diagnose as regenerative or neoplastic lesions
were confirmed as cancer after ER. These lesions were mostly
�2 cm in size and showed depressed areas and ulcers.17 ER
should also be considered for these lesions to establish a
definitive diagnosis.

To improve the accuracy of biopsy, a previous study used
pronase to wash the mucosal surface of the lesions, which
increased the depth of the biopsy, facilitated accurate position-
ing, and helped improve the accuracy of the biopsy.18 In
addition, Jiang et al19 have shown that a targeted biopsy with
ME-NBI could achieve a high pathological positive rate with a
small quantity of tissues. However, targeted biopsy with ME-
NBI increases the difficulty of the biopsy procedure. In our
retrospective study, it was difficult to determine which lesions
underwent targeted biopsy under ME-NBI; therefore, we did not
assess the impact of targeted biopsy under ME-NBI. However,
ME-NBI was performed for all of these lesions before ER. We
compared the diagnostic performance of biopsy and ME-NBI
for HGN and found that biopsy had a high specificity but low
sensitivity, whereas ME-NBI had a high sensitivity and speci-
ficity and could identify high-grade gastric neoplasia (early
gastric cancer) effectively. This study showed that the accuracy
of biopsy was affected by lesion size, particularly lesions
<1 cm, and ME-NBI offered a high diagnostic performance
for small gastric cancer lesions.12,20 Importantly, this study
showed that the combination of biopsy and ME-NBI signifi-
cantly reduced the discrepancy between biopsy and ER from
39.6% to 15.9% for GEN and from 54.2% to 10.2% for HGN.

Therefore, we recommend ER for suspected early gastric
cancer to establish a definite diagnosis if the ME-NBI results are
consistent with typical features of gastric cancer, even if the
biopsy results are negative. However, the use of ME-NBI for
determining the depth of gastric cancer has certain limitations. It
is necessary to determine the depth of the lesion prior to ER. If
the lesion is found to be a smooth surface protrusion, or a
depressed or flat lesion, it is most likely to be an intramucosal
lesion (T1m). If the lesion shows such features as an irregular
nodular surface protrusion, an irregular ulcer with marginal
elevation at the base, or marked depression with interrupted
folds or elevation, it is most likely to be a submucosal lesion
(T1sm).21 Based on the above endoscopic features, the diag-

Biopsy Plus ME-NBI Help to Diagnose
nostic performance of white light endoscopy was 73.7% for
lesions in the T stage, and the diagnostic performance of
endoscopic ultrasonography was 67.4%. Therefore, assessment

www.md-journal.com | 5



FIGURE 2. A recommended diagnosis and treatment process for suspected gastric lesions. No matter what the results of tissue biopsy
(Biopsy [�]/[þ]) is, while the lesion under ME-NBI shows typical features of gastric cancer, ER should still be considered to establish a
definite diagnosis and determine proper treatment options. In this study, 55 cases had typical characteristics of gastric cancer on ME-NBI,
of which 52 cases were confirmed as HGN by pathological analysis after ER. If the ME-NBI results are negative, treatment options may be

clas
osc
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by endoscopic ultrasonography may have some limitations for
early gastric cancer in the T stage. Previous research has
reported that a lesion may be a submucosal cancer or an even
deeper situated cancer if it meets the following �3 endoscopic
features: tumor size >3 cm, marginal elevation, red color
change, and irregularity on the lesion surface.22 Endoscopic
ultrasonography has been demonstrated to be highly accurate
for lesions invading the submucosal layer and muscularis
propria .23 After a lesion is diagnosed by ME-NBI as early
gastric cancer, it is necessary to determine the depth of the
lesion using endoscopic features, and endoscopic ultrasonogra-
phy can be performed if necessary.

This study suffers from some limitations. First, selection
bias may exist, which is an inherent drawback of retrospective
studies. Second, pathological evaluation in this study followed
the Vienna classification of gastrointestinal epithelial neoplasia.
This study analyzed the concordance in pathological diagnosis
between biopsy and ER for HGN, but it did not examine the
agreement between biopsy and ER for high-grade dysplasia,
carcinoma in situ, or intramucosal carcinoma, which belong to
HGN, because the information collected by this retrospective
study was limited.

CONCLUSIONS
In summary, there is a large discrepancy in the pathologi-

cal diagnosis of GEN between biopsy and ER, and biopsy tends
to underestimate the severity of the underlying disease. Care
must be exercised for suspected early gastric cancer on white
light endoscopy, even if it is diagnosed by biopsy as LGN or
negative for neoplasia. Tissue biopsy plus ME-NBI can provide
a more comprehensive assessment of neoplastic lesions, and ER

determined based on the biopsy results by following the Vienna
resection, HGN¼high-grade neoplasia, ME-NBI¼magnifying end
may be necessary if typical ME-NBI features are present. Due to
the limitation of retrospective study, a prospective and large
sample study may be necessary.
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