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Abstract

Objective: This study was performed to compare the differences between preoperative endo-

scopic biopsy (PEB) and postoperative pathological examination (PPE) for diagnosis of gastric

intraepithelial neoplasia (GIN).

Methods: From September 2016 to July 2019, 188 consecutive patients with GIN at Yuyao

People’s Hospital were retrospectively analyzed. The 188 patients had 218 GIN lesions. All

patients underwent PEB and either endoscopic submucosal dissection or surgical treatment.

PPE was performed on pathological tissues that had been surgically removed.

Results: Among 138 cases of low-grade dysplasia (LGD) diagnosed by PEB, 46 were upgraded to

high-grade dysplasia (HGD), 20 were upgraded to early gastric cancer (EGC), and 2 were down-

graded to inflammation after PPE. Among 42 cases of HGD, 23 were upgraded to EGC, 2 were

downgraded to LGD, and 2 were downgraded to inflammation after PPE. Among 38 cases of

EGC, 1 was downgraded to HGD and 2 were downgraded to LGD after PPE. The original

diagnosis was maintained after the operation in 120 cases of GIN.

Conclusion: Biopsy did not fully reflect the lesions of GIN. Biopsy review should be actively

performed, and the lesions should be clarified by endoscopic submucosal dissection or surgery.
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Introduction

Gastric cancer (GC) is one of the most
common cancers worldwide, especially in
East Asia. Gastric intraepithelial neoplasia
(GIN) is one of the more common precan-
cerous lesions, suggesting that GIN may
coexist with GC and that GIN may be pre-
dictive of future GC.1 GIN is an area of
focus in the prevention and treatment
of GC worldwide. In 2010, the 4th Edition
of the World Health Organization
Classification of Tumours of the Digestive
System suggested that GIN can be divided
into low-grade dysplasia (LGD) and high-
grade dysplasia (HGD). LGD includes mild
to moderate dysplasia, while HGD includes
severe dysplasia and carcinoma in situ.

The diagnostic methods for GIN include
imaging techniques (hypotonic double-
contrast radiography and computed tomog-
raphy (CT)), molecular biology techniques
(measurement of carcinoembryonic anti-
gen, alpha fetoprotein, and other parame-
ters), confocal laser endoscopy, and other
endoscopic techniques (general endoscopy,
electronic ultrasound endoscopy, chro-
moendoscopy, and magnifying endoscopy).
The diagnosis of GIN mainly depends on
preoperative endoscopic biopsy (PEB) and
endoscopic submucosal dissection (ESD) or
postoperative pathological examination
(PPE).2 The tumors are heterogeneous,
and areas of HGD, canceration, and LGD
often exhibit a mixed distribution. In clini-
cal practice, we often find that the patho-
logical tumor classification and degree of
gastric mucosal invasion are higher after

ESD than after biopsy, and further surgical

treatment is sometimes needed after ESD.

Underestimation of GIN will delay treat-

ment and directly affect the prognosis.3

The present study was performed to explore

the risk factors for postoperative patholog-

ical upgradation and the value of biopsy,

ESD, and surgery for GIN by comparing

the differences between PEB and PPE for

diagnosis of GIN.

Methods

Patients

This study was approved by the ethics com-

mittee of Yuyao People’s Hospital (approv-

al number: 2016015), and all patients

provided written informed consent. We ret-

rospectively analyzed 188 consecutive

patients with 218 GIN lesions at Yuyao

People’s Hospital from September 2016 to

July 2019. The following data were evaluat-

ed: patients’ sex and age; lesion location,

size, and shape; whether redness was pre-

sent on the surface; whether white opaque

substance (WOS) was present; whether ero-

sion or ulceration was present on the sur-

face; number of biopsies; and the results of

PEB and PPE. The preoperative and post-

operative pathological results were

reviewed by experienced pathologists in

our hospital. The study inclusion criteria

were (1) preoperative biopsy and diagnosis

of LGD or HGD as confirmed by an expe-

rienced pathologist after rereading the film,

(2) no systemic or lymph node metastasis as
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confirmed by preoperative CT, and (3) a
�1-month interval between biopsy and
endoscopic treatment after a diagnosis of
HGD or LGD. The exclusion criteria were
cognitive impairment and psychosis, lactat-
ing women, the presence of other malignant
tumors, and a history of allergy. The crite-
ria for lesion resection were as follows.
Patients with suspected neoplastic lesions
under endoscopy and patients with LGD,
HGD, or early GC (EGC) by biopsy under-
went resection. Moreover because
Helicobacter pylori infection or severe
inflammation had the potential to interfere
with the biopsy results, not all patients with
LGD underwent endoscopic resection.
Furthermore, each patient underwent
narrow-band imaging (NBI) to check for
the presence of WOS.

PEB

An Olympus GIF-XQ260 electronic gastro-
scope (Olympus, Tokyo, Japan) was used
for PEB as previously described.4 After rou-
tine fixation, dehydration, embedding, sec-
tioning, and hematoxylin–eosin (HE)
staining, the biopsy specimens were
observed under the microscope. The diag-
nostic criteria for PEB in this study were in
reference to the Vienna classification stan-
dard formulated by the World Health
Organization in 2002 (Table 1). The diag-
nosis of lesion shape was based on the
standards of the Japanese Society of
Gastric Cancer and the Paris classification
standard.5,6

ESD or surgical treatment

GIN lesions confirmed by PEB were
marked with a peripheral ring under endos-
copy. Submucosal injection of normal
saline, indigo carmine, and epinephrine
was performed. After lifting the lesion, an
endoscopic knife (YFD-4; Guangzhou
Yifudi Medical Device Co., Ltd.,
Guangzhou, China) was used to cut the
lesion around the ring until the whole
lesion was peeled off. For patients whose
ESD pathologic examination revealed a
positive vertical resection margin, further
subtotal gastrectomy was performed.

PPE

PPE was performed as described in a previ-
ous study.7 The specimens obtained after
ESD or surgery underwent external fixa-
tion. The oral side, anal side, anterior
wall, and posterior wall were marked on
the specimen. The specimens were then
immersed in formalin, fixed for 24 to 48
hours, and dehydrated, embedded, sec-
tioned, and pathologically diagnosed
under the microscope. The HE-stained
slides from the forceps biopsy and resected
specimens were reviewed by the same
pathologist to reduce interexaminer
differences.

Statistical analysis

Statistical analysis was performed with
IBM SPSS Statistics for Windows, Version
20.0 (IBM Corp., Armonk, NY, USA).

Table 1. Vienna classification of gastrointestinal epithelial tumors (2002).

Classification Definition

Category 1 No dysplasia

Category 2 Uncertain dysplasia

Category 3 Noninvasive low-grade tumor (low-grade adenoma/dysplasia)

Category 4 Noninvasive high-grade tumor (high-grade adenoma/dysplasia; Noninvasive carcinoma

(carcinoma in situ, suspected invasive cancer, intraductal carcinoma)

Category 5 Submucosal invasive carcinoma
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Measurement data are expressed as mean�
standard deviation. The chi square test was

used to analyze count data between groups.

A receiver operating characteristic (ROC)

curve was used to compare the disease rec-

ognition ability between PEB and PPE.

Differences were considered statistically sig-

nificant at P< 0.05.

Results

General clinical data

The 188 patients with GIN comprised 135

men and 53 women aged 43 to 85 years

(mean age, 64.0� 8.5 years). The mean

diameter of the 218 GIN lesions was

14.2� 13.2 mm. There were 92 (42.2%)

lesions with a diameter of >10 mm and

126 (57.8%) with a diameter of <10 mm.

Among the 281 lesions, 8 (3.7%) were locat-

ed in the cardia, 33 (15.1%) were located in

the gastric body, 42 (19.3%) were located in

the gastric angle, 134 (61.5%) were located

in the gastric antrum, and 1 (0.4%) was

located in the gastric fundus.

Results of PEB and PPE

Representative images depicting the PEB

and PPE results are shown in Figure 1.

Under NBIþmagnification, irregular

blood vessels and surface structures were

seen in the lesion area of the gastric

antrum curvature by PEB (Figure 1(b)). In

this patient, HE staining of the PEB speci-

men showed that the lesion in the gastric

antrum was LGD (Figure 1(c)). However,

according to the PPE findings, the lesion

was upgraded to HGD by HE staining

(Figure 1(f)).

Comparison of diagnostic results between

PEB and PPE

The results of PEB and PPE are shown in

Table 2. Of the 218 lesions diagnosed as

GIN before surgery, 138 were LGD, 42
were HGD, and 38 were EGC. In the
LGD group, 46 cases were upgraded to
HGD, 20 were upgraded to EGC (18
cases of intramucosal cancer and 2 cases
of submucosal cancer), and 2 cases were
downgraded to inflammation by PPE. In
the HGD group, 23 cases were upgraded
to EGC (20 cases of intramucosal cancer
and 3 cases of submucosal cancer), 2 cases
were downgraded to LGD, and 2 cases were
downgraded to inflammation. In the EGC
group, 1 case was downgraded to HGD and
2 cases were downgraded to LGD. The
upgradation rate of PPE diagnosis was
40.8% (89/218), and the degradation rate
was 4.1% (9/218). The coincidence rate
between PEB and PPE diagnosis was
55.1% (120/218).

Analysis of difference in diagnostic results
between PEB and PPE

The lesions were divided into two groups
(pathological upgraded group and patho-
logical non-upgraded group), and the rea-
sons for the differences between the two
groups were then explored. Lesions with
pathological consistency and degradation
before and after surgery were also included.
As shown in Table 3, a lesion diameter of
>10 mm diagnosed by PEB had a signifi-
cant impact on pathological upgrading in
the comparison between the two groups
(P< 0.01). The detailed data of nine
patients with postoperative pathological
degradation are shown in Table 4. The
ROC curve analysis (Figure 2) showed
that the size of the lesion was correlated
with pathological escalation (area under
the curve¼ 0.637, P¼ 0.001), with a maxi-
mum Youden’s index of 0.282 and a corre-
sponding cut-off point of 11.5 mm. When
the cut-off value was 11.5 mm, the sensitiv-
ity of pathological escalation was 58%, the
specificity was 70%, the positive predictive
value was 66%, and the negative predictive
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value was 63%. Therefore, GIN with a

lesion diameter of >11.5 mm before

surgery should be given particular attention

because of the possibility of pathological

upgrade.

Discussion

Several studies have shown that 60% to
85% of patients with HGD progress to
GC during a follow-up of several months

Table 2. Comparison of endoscopic biopsy and postoperative pathology.

Endoscopic biopsy

Postoperative pathology

TotalInflammation LGIN HGIN

EGC

IMC SMC

LGIN 2 70 46 18 2 138

HGIN 2 2 15 20 3 42

EGC 0 2 1 30 5 38

Total 4 74 62 68 10 218

LGIN, low-grade intraepithelial neoplasia; HGIN, high-grade intraepithelial neoplasia; ECG, early gastric cancer; IMC,

intramucosal cancer; SMC, submucosal cancer.

Figure 1. Representative images of preoperative endoscopic biopsy and postoperative pathologic examina-
tion of patients with GIN. (a) Pathological changes of GIN type IIa in the gastric antrum observed under white
light endoscopy. (b) Pathological changes of GIN type IIa in the gastric antrum observed under narrow-band
imagingþmagnifying endoscopy (200� magnification). (c) Hematoxylin–eosin staining of preoperative endo-
scopic biopsy (200� magnification). (d) The surface of the wound after endoscopic ESD. (e) In vitro image of
ESD specimen. (f) Hematoxylin–eosin staining of postoperative pathology (200� magnification).
GIN, gastric intraepithelial neoplasia; ESD, endoscopic submucosal dissection.
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to 3 years, and most cases of GIN can be
reversed (proportion of pathological pro-
gression, 0%–15%).8–11 Therefore, we
have more reason to actively implement
ESD for patients with endoscopic biopsy
suggesting HGD. In contrast, it is easy to
overlook the impact of LGD on the
patient’s disease progression.

Preoperative endoscopy allows for a
rough judgment of the tumor depth accord-
ing to the shape of the tumor combined
with CT examination findings, and these
data are then combined with the biopsy
results for ESD treatment. We recommend

surgery for advanced tumors with deep
infiltration. For patients with submucosal
infiltration of >500 mm but a negative ver-
tical margin after ESD, we recommend fur-
ther surgery or follow-up observation
according to patient’s age and general
condition.

CT is used to exclude tumor growth into
the muscularis serosa and even lymph node
metastasis, helping to avoid overtreatment
under endoscopy. The conventional meth-
ods of judging the depth of EGC are white
light endoscopy and endoscopic ultrasonog-
raphy. A recent study suggested that

Table 3. Comparison of postoperative pathological non-upgraded and upgraded groups.

Characteristics

Non-upgraded

group (n¼ 129)

Upgraded

group (n¼ 89) v2 values P values

Lesion site – – 6.443 0.168

Cardia 2 6 – –

Gastric body 20 13 – –

Gastric angle 29 13 – –

Gastric antrum 77 57 – –

Gastric fundus 1 0 – –

Lesion size – – 16.233 <0.001

�10 mm 89 37 – –

>10 mm 40 52 – –

Lesion morphology – – 7.865 0.248

I 5 4 – –

IIa 27 11 – –

IIb 7 1 – –

IIc 66 59 – –

IIcþ IIa 20 12 – –

IIcþ IIb 3 2 – –

III 1 0 – –

Lesion color – – 1.102 0.294

Redness 81 62 – –

Non-redness 48 27 – –

White opaque substance – – 0.345 0.557

Present 18 15 – –

Absent 111 74 – –

Erosion or ulceration on surface – – 1.808 0.179

Present 34 31 – –

Absent 95 58 – –

Number of biopsy blocks – – 1.129 0.288

1 110 71 – –

�2 19 18 – –
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magnifying endoscopy is associated with

postoperative pathological upgrading,

which may be due to the influence of mag-

nifying endoscopy on the selection of

biopsy sites with severe lesions.12 Target

tissue biopsy is often performed using

white light endoscopy, chromoendoscopy,

and even combined magnifying endoscopy.

First, white light endoscopy is used to

observe the location, shape, color, and size

of the lesion. The lesion boundaries are

determined by chromoendoscopy.

Irregular surface structures and blood

vessels are then observed with magnifying
endoscopy. The presence of spiral blood
vessels or parts with missing surface struc-

tures indicates that the lesions may be
severe. Improvement of the consistency of
biopsy and postoperative pathology would

be helpful. However, because of the use of
subjective judgment, selection of the biopsy
site still has certain limitations.

China does not have clear guidelines and
standards for the management of LGD.
The latest expert consensus indicates that

for patients with LGD showing obvious
endoscopically visible lesions and clear
boundaries, the diagnosis of biopsy alone

is insufficient, and diagnostic ESD resection
is recommended.13,14 Of course, if the risk
factors for LGD upgrading are clarified,

the management of LGD will be more accu-
rate. Our study showed that the postopera-
tive pathological upgradation rate of LGD

lesions was as high as 47.8% (66/138) and
that the postoperative pathological upgra-
dation rate of HGD lesions was 54.8% (23/

42). These rates higher than the rates of
33.6% and 42.7% reported in a Japanese
study.15 The difference may be due to the

most severe lesions not being found in the
biopsy site before the operation. For
patients with LGD, because accurate
biopsy cannot be performed in the clinical

Table 4. Detailed data of nine patients with postoperative pathological degradation.

Patient

no. Sex

Age

(years)

Biopsy

pathology

Postoperative

pathology

Size

(mm) Site Morphology Color

Erosion or

ulceration

Number

of biopsy

blocks

1 Male 69 HGIN Inflammation 25 Antrum IIa Redness Absent 4

2 Female 56 EGC LGIN 5 Antrum IIb Non-redness Absent 1

3 Female 66 LGIN Inflammation 5 Antrum IIb Redness Present 1

4 Male 56 HGIN Inflammation 5 Antrum IIc Redness Present 1

5 Female 69 HGIN LGIN 8 Gastric body IIa Redness Absent 1

6 Female 70 LGIN Inflammation 10 Gastric body IIc Non-redness Present 2

7 Male 73 HGIN LGIN 10 Gastric angle IIc Non-redness Absent 1

8 Male 84 EGC HGIN 6 Antrum IIc Redness Present 2

9 Male 56 EGC LGIN 5 Gastric angle IIb Non-redness Absent 1

HGIN, high-grade intraepithelial neoplasia; LGIN, low-grade intraepithelial neoplasia; EGC, early gastric cancer.

Figure 2. Receiver operating characteristic curve
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setting and because of the high rate of post-

operative upgrading, more active endoscop-

ic diagnostic ESD may be able to improve

the long-term prognosis of these patients.16

Therefore, we should actively implement

endoscopic ESD treatment for patients

with LGD. Some scholars in South Korea

found that the overall postoperative patho-

logical upgradation rate of patients with

GIN was 33.3% and that the degradation

rate was 16.7%.17 The overall rate of post-

operative pathological upgradation in the

present study (40.8%) was higher than

that in the above-mentioned Korean

study, and the rate of degradation (4.1%)

was lower than that in the Korean study.

This suggests that the diagnostic rate of

endoscopic biopsy is higher in Japan and

South Korea and that the postoperative

pathological difference is smaller. For

patients with postoperative pathological

degradation of LGD, we ask another

pathologist to review the preoperative and

postoperative pathologic diagnosis to elim-

inate human error. The reason for postop-

erative pathological degradation may be

that the area containing severe lesions is

not large, and the most serious lesions are

removed by preoperative biopsy. This sug-

gests the need to strengthen our under-

standing and observation of GIN. Before

endoscopic biopsy, we can use magnifying

endoscopy, chromoendoscopy, and NBI for

targeted biopsy and thus improve the accu-

racy of biopsy.
With respect to the reason for degrada-

tion, endoscopic biopsy can only show the

whole lesion or the most severely affected

part of the lesion. In the present study, all

patients with GIN in the LGD group, HGD

group, and EGC group had submucosal

carcinoma, and submucosal infiltration of

>500 mm exceeded the indication for ESD

treatment. This result suggests that if ESD

is selected to remove a GIN lesion, doctors

must carefully evaluate the postoperative

specimens and add surgical treatment if
necessary.

A previous study suggested that there are
various reasons for postoperative patholog-
ical upgradation of patients with GIN,
including the shape, location, size, surface
color, surface erosion or ulceration, and
number of biopsies.18 In the present study,
the gastric antrum was the most common
lesion site, accounting for 61.5% (134/218)
of lesions, whereas the gastric fundus was
the least common, accounting for 0.5% (1/
218). In addition, type IIC was the most
common lesion, accounting for 57.3%
(125/218) of lesions. Acquisition of a
single biopsy specimen was the most
common, accounting for 83.0% (181/218)
of lesion biopsies. Our results showed no
significant relationships between pathologi-
cal upgrading and the location, shape,
color, WOS, erosion or ulceration of the
lesion surface, or number of biopsies; how-
ever, there was a significant correlation
between pathological upgradation and a
lesion diameter of >10 mm. Furthermore,
an ROC curve was used to analyze the rela-
tionship between the lesion diameter and
the postoperative pathological upgradation.
Our cut-off point was lower than the
18-mm cut-off point at which the lesion
diameter in another relevant study had a
significant effect on pathological progres-
sion.17,19–21 However, relevant studies in
Japan and China have also suggested that
the difference between endoscopic biopsy
and postoperative pathology is related to
a lesion diameter of >2 cm.22–24 Previous
studies have also shown that a lesion diam-
eter of <2 cm may lead to significant differ-
ences between the results of biopsies and
endoscopic postoperative pathology.25–27

The sample size of the present study was
limited; larger samples from multiple cen-
ters are needed to verify the factors that
influence pathological upgradation of GIN.

This study has several limitations. The
size and depth of the biopsies differed
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among the patients. Too-small or too-
shallow biopsies tend to underestimate the
nature of GIN.28 The goal of endoscopic
biopsy is high accuracy and attainment of
tissue from the most severe lesions. During
the actual biopsy process, endoscopists
select the best biopsy site according to the
degree of irregular blood vessels and irreg-
ular surface structures under NBI and mag-
nifying endoscopy. However, this is often
subjective, and there is no unified standard
for the biopsy site and depth. Therefore, the
choice of biopsy site and depth is an impor-
tant factor affecting postoperative patho-
logical upgrading and degradation and is
thus worthy of further study. Another lim-
itation is that different biopsy techniques
were used. Some of the biopsies were per-
formed under white light endoscopy, and
others were performed followed by acetic
acid staining, indigo carmine staining, or
electronic gastroscopy. Different biopsy
techniques affect the subjective judgment
of the most prominent part of the GIN
lesion, and selection of the biopsy site will
consequently differ. Several studies to date
have shown that NBI combined with mag-
nifying endoscopy has high diagnostic value
for treatment of differentiated EGC.29,30

In conclusion, our results suggest that
when the diameter of GIN lesions exceeds
11.5 mm, we should pay attention to the
possibility of pathological upgradation.
Biopsy cannot fully reflect the nature of
GIN. Patients should undergo biopsy re-
examination or even ESD or surgery to
determine the nature of the lesions.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This research
was supported by the Zhejiang Medical and

Health Science and Technology Project (no.
2018KY756, no. 2018ZH035) and Ningbo

Medical Science and Technology Plan Project
(no. 2016A51).

ORCID iD

Yangqing Wu https://orcid.org/0000-0002-

3059-7288

References

1. Chinese Society of Gastroenterology,
Cancer Endoscopy Committee of China

Anti-Cancer Association. Consensus opin-

ion on screening and endoscopic diagnosis
and treatment of early gastric cancer in

China (Changsha, 2014). Chinese Journal of

Gastroenterology 2014; 34: 361–377.
2. Cheung DY and Park SH. How to interpret

the pathological report before and after

endoscopic submucosal dissection of early
gastric cancer? Clin Endosc 2016; 49:

327–331.
3. Lu C, Lv X, Lin Y, et al. Retrospective

study: the diagnostic accuracy of conven-
tional forceps biopsy of gastric epithelial

compared to endoscopic submucosal dissec-
tion (STROBE compliant). Medicine

(Baltimore) 2016; 95: e4353.
4. Liao Z, Hou X, Lin-Hu EQ, et al. Accuracy

of magnetically controlled capsule endosco-
py, compared with conventional gastrosco-

py, in detection of gastric diseases.
Clin Gastroenterol Hepatol 2016; 14:

1266–1273.e1.
5. Japanese Gastric Cancer Association.

Japanese classification of gastric Carcinoma.
13th ed. Tokyo: Kanehara, 1999, pp.22–25.

6. The Paris endoscopic classification of super-

ficial neoplastic lesions: esophagus, stomach,

and colon: November 30 to December 1,
2002. Gastrointest Endosc 2003; 58: S3–S43.

7. Ruan HJ, Shao QS and Zhao ZS.

Comparative analysis between biopsy-
diagnosed high grade intraepithelial neopla-

sia in the gastric mucosa and postoperative

pathological findings. Chinese Journal of

Gastrointestinal Surgery 2010; 13: 279–281.
8. Jung SH, Chung WC, Lee KM, et al. Risk

factors in malignant transformation of gas-
tric epithelial neoplasia categorized by the

Wu et al. 9

https://orcid.org/0000-0002-3059-7288
https://orcid.org/0000-0002-3059-7288
https://orcid.org/0000-0002-3059-7288


revised Vienna classification: endoscopic,

pathological, and immunophenotypic fea-

tures. Gastric Cancer 2010; 13: 123–130.
9. Won CS, Cho MY, Kim HS, et al. Upgrade

of lesions initially diagnosed as low-grade

gastric dysplasia upon forceps biopsy fol-

lowing endoscopic resection. Gut Liver

2011; 5: 187–193.
10. Lansdown M, Quirke P, Dixon MF, et al.

High grade dysplasia of the gastric mucosa:

a marker for gastric carcinoma. Gut 1990;

31: 977–983.
11. Zhang Y. Research progress in improving

the level of diagnosis of gastric low-grade

and high-grade intraepithelial neoplasia.

Journal of Clinical Gastroenterology 2017;

29: 51–54.

12. Nonaka T, Inamori M, Honda Y, et al. Can

magnifying endoscopy with narrow-band

imaging discriminate between carcinomas

and low grade adenomas in gastric superficial

elevated lesions? Endosc Int Open 2016; 4:

E1203–E1210. doi: 10.1055/s-0042-117632.
13. Dixon MF. Gastrointestinal epithelial neo-

plasia: Vienna revisited. Gut 2002; 51:

130–131.
14. National Clinical Research Center for

Digestive Disease (Shanghai), National

Early Gastrointestinal-Center Prevention &

Treatment Center Alliance, Helicobacter

Pylori Group, et al. Chinese consensus on

management of gastric epithelial precancer-

ous conditions and lesions (2020). Chin J

Dig 2020; 40: 731–741.
15. Kim SI, Han HS, Kim JH, et al. What is the

next step for gastric atypical epithelium on

histological findings of endoscopic forceps

biopsy? Dig Liver Dis 2013; 45: 573–577.
16. Rugge M, Cassaro M, Di MF, et al. The

long term outcome of gastric non-invasive

neoplasia. Gut 2003; 52: 1111–1116.
17. Cho SJ, Choi IJ, Kim CG, et al. Risk of

high-grade dysplasia or carcinoma in gastric

biopsy-proven low-grade dysplasia: an anal-

ysis using the Vienna classification.

Endoscopy 2011; 43: 465–471.

18. Yin Y, Wang T, Zhang P, et al. A novel

model predicts postoperative pathology of

colorectal high-grade intraepithelial neopla-

sia. J Surg Res 2019; 240: 104–108. doi:

10.1016/j.jss.2019.02.042.

19. Choi CW, Kim HW, Shin DH, et al. The

risk factors for discrepancy after endoscopic

submucosal dissection of gastric category 3

lesion (low grade dysplasia). Dig Dis Sci

2014; 59: 421–427.
20. Lim H, Jung HY, Park YS, et al.

Discrepancy between endoscopic forceps

biopsy and endoscopic resection in gastric

epithelial neoplasia. Surg Endosc 2014; 28:

1256–1262.
21. Min BH, Kim KM, Kim ER, et al.

Endoscopic and histopathological character-

istics suggesting the presence of gastric

mucosal high grade neoplasia foci in cases

initially diagnosed as gastric mucosal low

grade neoplasia by forceps biopsy in

Korea. J Gastroenterol 2011; 46: 17–24.
22. Lee CK, Chung IK, Lee SH, et al. Is endo-

scopic forceps biopsy enough for a

definitive diagnosis of gastric epithelial neo-

plasia? J Gastroenterol Hepatol 2010; 25:

1507–1513.
23. Cui J, Yang A, Yao F, et al. Difference anal-

ysis of pathological results between endo-

scopic biopsy and endoscopic resection of

gastric epithelial neoplasm. Chinese Journal

of Digestive Endoscopy 2017; 34: 30–33.
24. Yoon WJ, Lee DH, Jung YJ, et al.

Histologic characteristics of gastric polyps

in Korea: emphasis on discrepancy

between endoscopic forceps biopsy and

endoscopic mucosal resection specimen.

World J Gastroenterol 2006; 12: 4029–4032.
25. Sza�oki T, T�oth V, N�emeth I, et al.

Endoscopic mucosal resection: not only

therapeutic, but a diagnostic procedure for

sessile gastric polyps. J Gastroenterol

Hepatol 2008; 23: 551–555.
26. Sung HY, Cheung DY, Cho SH, et al.

Polyps in the gastrointestinal tract: discrep-

ancy between endoscopic forceps biopsies

and resected specimens. Eur J Gastroenterol

Hepatol 2009; 21: 190–195.
27. Park DI, Rhee PL, Kim JE, et al. Risk fac-

tors suggesting malignant transformation of

gastric adenoma: univariate and multivari-

ate analysis. Endoscopy 2001; 33: 501–506.
28. Sung JK. Diagnosis and management of gas-

tric dysplasia. Korean J Intern Med 2016; 31:

201–209.

10 Journal of International Medical Research



29. Park SY, Jeon SW, Jung MK, et al.
Long-term follow-up study of gastric
epithelial neoplasm s: progression from
low-grade dysplasia to invasive carcinoma.
Eur J Gastroenterol Hepatol 2008; 20:
966–970.

30. Yao K, Doyama H, Gotoda T, et al.
Diagnostic performance and limitations of
magnifying narrow-band imaging in screen-
ing endoscopy of early gastric cancer: a pro-
spective multicenter feasibility study. Gastric
Cancer 2014; 17: 669–679.

Wu et al. 11


	table-fn1-0300060521994929
	table-fn2-0300060521994929

