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Introduction
!

Superficial elevated epithelial neoplasias of the
stomach can be broadly divided into early carci-
nomas (EC) and low grade adenomas (LGA). Early
detection and curative treatment are the best
strategies for gastric carcinomas, and the indica-
tions for endoscopic treatment for EC have been
established through the introduction of endo-
scopic submucosal dissection (ESD) in Japan [1,
2]. However, therapeutic strategies for LGA, which
is defined as a benign tumor, currently vary
among facilities [3,4]. Additionally, in contrast to
gastric depressed epithelial neoplasias, which
generally consist of carcinomas, the endoscopic
discrimination of EC and LGA in superficial elevat-
ed epithelial neoplasias is difficult in the clinical
setting. Although a biopsy method is considered
an essential modality for making a differential di-

agnosis, we have often experienced that lesions
diagnosed as LGA using preoperative biopsies
were actually EC after removal by ESD. Indeed,
several studies have indicated that preoperative
biopsy sampling is inadequate for a correct diag-
nosis [5,6]. Therefore, it is important for endos-
copists to identify optical signs that can be used
to discriminate EC and LGA without being solely
dependent upon biopsy results.
Recently, magnifying endoscopy with narrow-
band imaging (ME-NBI) has been reported as a
useful modality for the accurate diagnosis of epi-
thelial neoplasias in the stomach [7–9]. Although
several published reports have focused on the dif-
ferential diagnosis between EC and LGA using
ME-NBI [10–13], some of these studies have dis-
criminated actual EC from LGA diagnosed using a
preoperative biopsy and other studies have been
conductedwithout distinction of the macroscopic
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Background and study aims: The aim of this study
was to investigate the capability of magnifying
endoscopy with narrow-band imaging (ME-NBI)
to discriminate between early carcinomas (EC)
and low grade adenomas (LGA) in gastric superfi-
cial elevated epithelial neoplasias.
Patients and methods: We investigated 100 con-
secutive cases of gastric superficial elevated epi-
thelial neoplasias that were removed using endo-
scopic submucosal dissection. The pathological
diagnostic criteria were based on the revised
Vienna classification; category 4 (mucosal high
grade neoplasia) and category 5 (submucosal in-
vasion by carcinoma) lesions were diagnosed as
EC, whereas category 3 (mucosal low grade neo-
plasia) lesions were diagnosed as LGA. The asso-
ciations between the postoperative pathological
diagnoses and the ME-NBI findings were ana-
lyzed, and included the shape, specification, and
area of irregularity in the microvascular architec-
ture (MV) and the microsurface structure (MS).
Results: Seventy-nine EC and 21 LGA cases diag-

nosed postoperatively were evaluated retrospec-
tively. The lesion size (median; range (mm)) was
significantly larger in the EC group (14; 2–95)
compared to the LGA group (5; 2–16) (P<0.001).
Wavy forms in the MV shapes (P=0.031), exten-
sion in the MV specifications (P=0.035), and area
with MV irregularity (P=0.001) were found to be
statistically significant predictive findings for EC.
Villous forms in the MS shapes (P=0.026), enlar-
gement in the MS specifications (P=0.044), and
area with MS irregularity (P=0.021) were also
found to be statistically significant predictive
findings for EC. The rates of preoperative sensitiv-
ity, specificity, and diagnostic accuracy of ME-NBI
for discriminating ECwere 86.1%, 38.9%, and 75%,
respectively.
Conclusions: The present study suggests that ME-
NBI is useful for the differential diagnosis of EC
and LGA in gastric superficial elevated epithelial
neoplasias.

Study registration: UMIN000012925.
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appearance of the lesions as elevated or depressed lesions. Name-
ly, the characteristics of ME-NBI findings for EC with a superficial
elevated gross appearance and the differential diagnosis between
EC and LGA using ME-NBI have not yet been sufficiently investi-
gated. The present study was conducted to investigate whether
ME-NBI was useful for the differential diagnosis of EC and LGA
in gastric superficial elevated epithelial neoplasias.

Methods
!

Subjects and materials
We examined a total of 100 superficial elevated gastric epithelial
neoplasias, regardless of whether the preoperative diagnosis was
EC or LGA by biopsy, in 91 consecutive patients who underwent
ME-NBI followed by ESD during the period from October 2009
through March 2014 at the Yokohama City University Hospital.
Superficial elevated lesions were defined as having a gross ap-
pearance with less than 3mm elevation based on the Japanese
classification of gastric carcinoma [1]. With regard to gross ap-
pearance, protrusions with 3mm or greater elevation, lesions
that were completely flat, depressed or ulceratedwithout any su-
perficial elevated components, and predominantly depressed le-
sions with non-neoplastic elevated borders or a central elevation
were not included. Additionally, local recurrent lesions and cases
with a past history of surgical resection of the stomach were ex-
cluded even if their endoscopic appearances satisfied the criteria
in terms of gross appearance.

Indications for ESD at our institution
The indications for ESD in cases of gastric epithelial neoplasias di-
agnosed as EC by preoperative biopsies were in accordance with
the recommendations of Gotoda et al. [14]. All cases of gastric su-
perficial elevated epithelial neoplasias diagnosed as LGA by preo-
perative biopsies were recommended to undergo ESD with suffi-
cient informed consent. However, whether endoscopic resection
or follow-up would be chosen was eventually left to the discre-
tion of each patient.

Pathological investigation
All resected neoplasias were fixed in 10% buffered formalin and
segmented at 2-mm intervals. Each section was stained with he-
matoxylin and eosin and evaluated by two pathologists at our in-
stitution. The diagnoses were based on the revised Vienna classi-
fication (●" Table1) [15]. For the purpose of this study, we recate-
gorized the revised Vienna classification category 4 (mucosal
high grade neoplasia) and category 5 (submucosal invasion by

carcinoma) as EC, and category 3 (mucosal low grade neoplasia)
as LGA.

Data analysis
The clinical and endoscopic characteristics were retrospectively
reviewed for all patients using the proprietary database. The
endoscopic image quality was evaluated by the three observers
whowere familiar with ME-NBI and accredited by the Japan Gas-
troenterological Endoscopy Society, and no patient was excluded
from the present study because of poor endoscopic records. Ad-
ditionally, the endoscopic findings were determined by consen-
sus among the aforementioned three observers who were blind-
ed to any preoperative or postoperative histological results.
We assessed the clinical and endoscopic characteristics, which
included age and sex, lesion location, lesion maximal diameter
(mm), lesion color, and the following ME-NBI findings: the shape
(closed loop, open loop, kinked, linear, wavy, branched, coiled,
and dot) (●" Fig.1), specifications (dilatation, narrowness, exten-
sion and caliber change) (●" Fig.2), and area of irregularity of the
microvascular architecture (MV) (●" Fig.3), and the shape (circle,
circles in villi, tubular, curved, oval, villous, polygonal, and amor-
phous) (●" Fig.4), specifications (enlargement, miniature, and ex-
tension) (●" Fig.5), and area of irregularity of the microsurface
structure (MS) (●" Fig.6). The definitions of the shape and speci-
fication of the MV/MS were as follows. Regarding the shape of
MV–closed loop: a loop shape with closed circuit like a ring;
open loop: a loop shape without closed circuit like the character
“C”; linear: a straight shape and kinked: a straight shape with
sharp bends. Regarding the shape of MS–circle: a small round
shape which surrounds a round pit; circles in villi: accumulation
of circular microsurface structures in villus-like component;
curved: a crescent shape; and amorphous: disappearance of mi-
crosurface structures. The specifications of the MV/MS were
judged compared with the background non-neoplastic mucosa.
Regarding the specification of MV–dilatation: the presence of
microvessels whose caliber is more than twice as thick as the ca-
liber of the non-neoplastic microvessels; narrowness: the pres-
ence of microvessels whose caliber is less than half as thin as the
caliber of the non-neoplastic microvessels; extension: the pres-
ence of microvessels whose length is more than twice as long as
the length of the non-neoplastic microvessels; and caliber
change: the presence of microvessels whose caliber becomes par-
tially less than half or more than twice the size of the main size.
Regarding the specification of MS–enlargement: the presence of
MS whose width is more than twice as large as the width of the
non-neoplastic MS; miniature: the presence of MS whose width
is less than half as small as the width of the non-neoplastic MS;
and extension: the presence of MS whose length is more than
twice as long as the length of the non-neoplastic MS.The area of
MV/MS irregularity was defined as having one of the following:
non-uniformity, irregular arrangement or asymmetric distribu-
tion in middle-magnification images obtained using ME-NBI.
The localized site was classified as the upper (U), middle (M)
and lower (L) part by lines connecting the trisected points on
the lesser and greater curvatures according to the Japanese clas-
sification of gastric carcinoma [1]. The lesion’s maximal diameter
was determined by measuring the resected specimen. Moreover,
we also investigated the lesion size, which was divided into two
groups: greater than or equal to 20mm in diameter or less than
20mm in diameter. The color of the lesion was classified as red-
dish or whitish compared with the surrounding non-neoplastic
mucosa.

Table 1 Revised Vienna classification of gastrointestinal epithelial neopla-
sias.

Category Diagnosis

1 Negative for neoplasia

2 Indefinite for neoplasia

3 Mucosal low grade neoplasia

Low grade adenoma/dysplasia

4 Mucosal high grade neoplasia

4.1 High grade adenoma/dysplasia

4.2 Non-invasive carcinoma (carcinoma in situ)

4.3 Suspicious for invasive carcinoma

4.4 Intramucosal carcinoma

5 Submucosal invasion by carcinoma

Nonaka Takashi et al. Magnifying endoscopy with narrow-band imaging… Endoscopy International Open 2016; 04: E1203–E1210

Original articleE1204
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



We also investigated the relationship between the post ESD his-
tological diagnoses (EC or LGA) and the aforementioned clinical
and endoscopic characteristics.

Efficacy of each diagnostic modality for discriminating
between EC and LGA
We conducted the following investigation to clarify the useful-
ness of ME-NBI findings for discriminating EC.We set up three di-
agnostic criteria for discriminating between EC and LGA in the
superficial elevated-type gastric epithelial neoplasias as follows.
1. Preoperative biopsy criterion: all material in the present study

had been diagnosed as EC or LGA by biopsy before ESD.
2. CE-WLI criterion: we defined “a lesion greater than 20mm in

diameter or a reddish-colored lesion” as EC when using con-
ventional endoscopy with white light (CE-WLI) based on our
previous research for differential diagnosis using CE-WLI in
gastric superficial elevated epithelial neoplasias [16].

3. Vessel plus surface (VS) classification criterion: we defined le-
sions as EC according to the diagnostic criterion proposed by

Fig.2 ME-NBI findings showing the MV specifica-
tions.

Fig.3 ME-NBI findings showing an area with MV irregularity.

Fig.1 Eight patterns of the microvascular architecture (MV) shape using magnifying endoscopy with narrow-band imaging (ME-NBI).
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Yao et al. [7], in which ME-NBI findings of EC include “the
presence of an irregular MV pattern with a demarcation line
(DL), the presence of an irregular MS pattern with a DL, or
both”.

Additionally, the sensitivity, specificity, positive predictive value,
negative predictive value, likelihood ratio of a positive test, like-
lihood ratio of a negative test, and diagnostic accuracy for the
identification of EC were calculated for each diagnostic criterion.

Statistical analysis
Weused Fisher’s exact test for categorical comparison of the data.
Differences for continuous data were compared using the Mann-
Whitney U test. The level of significance was set at P<0.05.All of
the statistical analyses were performed using IBM SPSS Statistics
22 (IBM Co., Chicago, Illinois, United States) and EZR (Saitama
Medical Center, Jichi Medical University, Japan) [17].

Fig.4 Eight patterns of the microsurface structure (MS) shape using ME-NBI.

Fig.5 ME-NBI findings showing the MS specifications.

Fig.6 ME-NBI findings showing an area with MS irregularity.
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Ethics
The present study, under clinical trial registry number
UMIN000012925, was conducted in accordance with the Decla-
ration of Helsinki. The institutional review board of Yokohama
City University Hospital approved the study protocol. Informed
consent was obtained from all participants not only for the endo-
scopic treatment but also for the use of the patients’ clinical data
for research purposes.

Results
!

Among 100 epithelial neoplasias from 91 patients, 21 were diag-
nosed as LGA (category 3 of the revised Vienna classification)
after ESD. Additionally, 79 lesions were diagnosed as EC, and of
these, 77 displayed mucosal high grade neoplasias (27 category
4.1, 40 category 4.2, 3 category 4.3, and 7 category 4.4), and 2 dis-
played submucosal invasive neoplasias (category 5).

●" Table2 shows comparisons of the clinical characteristics and
the CE-WLI findings between the patients with EC and LGA. The
results of the univariate analysis showed that the maximal lesion
diameter was significantly greater in EC than in LGA cases (P<
0.001). When lesions were divided into a group with a diameter
greater than or equal to 20mm and a group with a diameter less
than 20mm, there were also significant differences between EC
and LGA (P=0.005).
●" Table3 shows comparisons of the MV shapes observed using
ME-NBI between EC and LGA. As for the MV shapes, the frequen-
cy of a wavy form was a significant predictive factor for EC (P=
0.031).
●" Table4 shows the results of the univariate analysis of the MV
specifications and the area of MV irregularity when using ME-
NBI to compare EC and LGA. From these results, the frequency of
extension in the MV specifications and the area of MV irregular-
ity were significant predictive factors for EC (P=0.035 and P=
0.001, respectively).
●" Table5 shows a comparison of the MS shapes observed using
ME-NBI between EC and LGA. As for theMS shapes, the frequency
of a villous form was a significant predictive factor for EC (P=
0.026).
●" Table6 shows the results of the univariate analysis of MS spe-
cifications and the area of MS irregularity using ME-NBI to com-
pare EC and LGA. From these results, the frequency of enlarge-
ment in the MS specifications and the area of MS irregularity
were significant predictive factors for EC (P=0.044 and P=0.021,
respectively).

Additional study
According to the study results described above, we proposed
“complex pattern criterion” for discriminating EC using ME-NBI.
Namely, we defined lesions as EC, in whichME-NBI findings of EC
included “the presence of a wavy form in the MV shapes, the

Table 2 Univariate analysis of the clinical characteristics and the conven-
tional endoscopy with white light (CE-WLI) findings in cases with superficially
elevated lesions diagnosed as EC and LGA (n =100).

EC (n=79) LGA (n=21) P value

Age, median, range, years 75, 61–85 74, 63–85 0.5601

Sex, men/women 64/15 20/1 0.1812

Lesion site, U/M/L  8/35/36  1/11/9 0.8172

Size, median, range, mm 14, 2–95  5, 2–16 <0.0011

Diameter, < 20mm/≥20mm 58/21 21/0 0.0052

Color, reddish/whitish 48/31  9/12 0.2142

EC, early carcinoma; LGA, low grade adenoma; U, upper part of the stomach;
M, middle part of the stomach; L, lower part of the stomach.
1 Mann-Whitney U test
2 Fisher’s exact test.

Table 3 Univariate analysis of the microvascular architecture (MV) shapes
observed using magnifying endoscopy with narrow-band imaging (ME-NBI)
in cases with superficially elevated lesions diagnosed as EC or LGA (n= 100).

EC (n=79) LGA (n=21) P value

Closed loop: absent/present 39/40  9/12 0.6311

Open loop: absent/present 42/37 10/11 0.8071

Kinked: absent/present 17/62  6/15 0.5621

Linear: absent/present 59/20 15/6 0.7831

Wavy: absent/present 18/61 10/11 0.0311

Branched: absent/present 73/6 21/0 0.3381

Coiled: absent/present 74/5 20/1 1.0001

Dot: absent/present 45/34 12/9 1.0001

EC, early carcinoma; LGA, low grade adenoma.
1 Fisher’s exact test.

Table 4 Univariate analysis of the MV specifications and areas with MV irre-
gularity observed using ME-NBI in patients with superficially elevated lesions
diagnosed as EC or LGA (n = 100).

EC (n=79) LGA (n=21) P value

Dilatation: absent/present 18/61  9/12 0.0951

Narrowness: absent/present 70/9 19/2 1.0001

Extension: absent/present 21/58 11/10 0.0351

Caliber change: absent/present 49/30 18/3 0.0651

MV irregularity: absent/present 13/66 11/10 0.0011

EC, early carcinoma; LGA, low grade adenoma; MV, microvascular architecture.
1 Fisher’s exact test.

Table 5 Univariate analysis of the microsurface structure (MS) shapes ob-
served using ME-NBI in patients with superficially elevated lesions diagnosed
as EC or LGA (n =100).

EC (n=79) LGA (n=21) P value

Circle: absent/present 31/48  8/13 1.0001

Circles in villi: absent/present 72/7 18/3 0.4341

Tubular: absent/present 16/63  1/20 0.1131

Curved: absent/present 61/18 19/2 0.2301

Oval: absent/present 55/24 15/6 1.0001

Villous: absent/present 33/46 15/6 0.0261

Polygonal: absent/present 52/27 18/3 0.1081

Amorphous: absent/present 60/19 19/2 0.2281

EC, early carcinoma; LGA, low grade adenoma.
1 Fisher’s exact test.

Table 6 Univariate analysis of the MS specifications and areas with MS irre-
gularity observed using ME-NBI in patients with superficially elevated lesions
diagnosed as EC or LGA (n = 100).

EC (n=79) LGA (n=21) P value

Enlargement: absent/present 44/35 17/4 0.0441

Miniature: absent/present 31/48  8/13 1.0001

Extension: absent/present 63/16 20/1 0.1131

MS irregularity: absent/present 25/54 13/8 0.0211

EC, early carcinoma; LGA, low grade adenoma; MS, microsurface structure.
1 Fisher’s exact test.
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presence of a villous form in the MS shapes, or the presence of an
area with MV/MS irregularity” (●" Fig.7). In the cases where ME-
NBI findings varied partially in a lesion, we diagnosed the lesion
as EC if even a part of a positive finding of the complex pattern
criterion was present.
●" Table7 shows the diagnostic efficacy of each of the diagnostic
modalities for discriminating between EC and LGA, including the
preoperative biopsy criterion, CE-WLI criterion, VS classification
criterion, and complex pattern criterion (●" Table7). The diagnos-
tic modalities using ME-NBI, namely the VS classification criteri-
on or complex pattern criterion, showed greater sensitivity and
diagnostic accuracy for discriminating EC compared with the
other modalities.

Discussion
!

This study focused on the gross appearance of superficial elevat-
ed lesions because of the difficulty in the differential diagnosis
between EC and LGA in the clinical setting; this limitation is in
contrast to cases of depressed gastric epithelial neoplasias, which
are almost always carcinomas. LGA may also present with a de-
pressed appearance, but such cases are relatively rare and their
malignant potential is generally considered to be greater than
that of the elevated type [18,19]. Conversely, gastric superficial

elevated epithelial neoplasias include not only cases of LGA but
also many cases of EC.
Biopsy is an essential method to differentiate between carcino-
mas and adenomas; however, we frequently encounter inconsis-
tencies between the histological findings from biopsy specimens
and resected specimens. The reason for an imprecise diagnosis
from biopsy specimens is that parts of the carcinoma may not
be included in the sampling or that small biopsy samples often
do not contain enough tissue for the correct identification of ma-
lignancy. Additionally, several studies have indicated that the di-
agnostic precision of biopsy for gastric epithelial neoplasias is in-
sufficient [5,6].
The recent introduction of advanced technologies, such as ME-
NBI, has facilitated visualization of the MV below the mucosal
epithelium as well as MS of the mucosal epithelium. Due to the
incorporation of these visualized microanatomies, the usefulness
of ME-NBI for the discrimination between cancerous and non-
cancerous lesions in the stomach has frequently been reported
[7–9]. However, most of these studies were conducted with flat
or depressed lesions, and the usefulness of ME-NBI for superficial
elevated lesions has not yet been sufficiently investigated. From
experience with ME-NBI in practice, ME-NBI findings of EC cases
with flat or depressed gross appearances show both disordered
irregularity in the MV and obscurity or apparent irregularity in
the MS, whereas those with superficial elevated gross appearan-
ces frequently show both a mesh-patterned MV or various
shaped MV in a glandular structure and well-bordered shapes in
theMS.Therefore, we frequently face the difficulty of distinguish-
ing between EC and non-cancerous lesions (including LGA) in su-
perficial elevated lesions.
Currently, there are several published reports of studies focusing
on the differential diagnosis of gastric superficial elevated epithe-
lial neoplasias between EC and LGA usingME-NBI [10–13]. Naka-
mura et al. investigated the differences of incidence of the ME-
NBI findings, which were divided into superficial structures
(SSs) and irregular microvascular patterns (IMVPs), between EC
and LGA [10]. Nonaka et al. evaluated whether the tumor typing
by ME-NBI that they proposed is useful for the differential diag-
nosis of EC and LGA [11]. These findings are partially similar to
our results, however, our ME-NBI findings to predict EC in gastric
superficial elevated epithelial neoplasias are what were derived
from comparisons of the various MV/MS shapes or specifications

Fig.7 ME-NBI findings
showing a complex pat-
tern.

Table 7 Diagnostic efficacy of each of the diagnostic modalities for discriminating between EC and LGA, including the preoperative biopsy criterion, CE-WLI
criterion, VS classification criterion and complex pattern criterion.

Preoperative biopsy CE-WLI VS classification Complex pattern

Sensitivity
(95%CI)

0.468
(0.353–0.585)

0.709
(0.596–0.806)

0.848
(0.75–0.919)

0.861
(0.765–0.928)

Specificity
(95%CI)

0.857
(0.637–0.97)

0.571
(0.34–0.782)

0.476
(0.257–0.702)

0.389
(0.146–0.57)

PPV
(95%CI)

0.923
(0.791–0.984)

0.862
(0.753–0.935)

0.859
(0.762–0.927)

0.829
(0.73–0.903)

NPV
(95%CI)

0.305
(0.192–0.439)

0.343
(0.191–0.522)

0.455
(0.244–0.678)

0.389
(0.173–0.643)

LR +
(95%CI)

3.273
(1.118–9.584)

1.654
(0.99–2.765)

1.619
(1.066–2.46)

1.291
(0.942–1.769)

LR–
(95%CI)

0.621
(0.473–0.816)

0.509
(0.307–0.845)

0.319
(0.16–0.634)

0.418
(0.185–0.945)

Diagnostic accuracy
(95%CI)

0.551
(0.447–0.652)

0.68
(0.579–0.77)

0.77
(0.675–0.848)

0.75
(0.653–0.831)

CE-WLI, conventional endoscopy with white light; VS, vessel plus surface; PPV, positive predictive value; NPV, negative predictive value; LR+ , likelihood ratio of a positive test;
LR– , likelihood ratio of a negative test; 95%CI, 95% confidence interval.
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between EC and LGA. Additionally, these data cannot easily be
compared to the findings in the present study because some of
these earlier studies investigated gastric epithelial neoplasias
that had been diagnosed as LGA based on preoperative biopsies
but were identified as EC or LGA after ESD, occasionally without
strict distinction of the macroscopic appearance of elevation or
depression. Meanwhile, in the present study, 100 consecutive
cases of gastric superficial elevated epithelial neoplasias (79 EC
and 21 LGA) were evaluated retrospectively to clarify the charac-
teristics of the ME-NBI findings for discriminating EC from LGA,
regardless of whether the preoperative diagnosis was EC or LGA.
The present study revealed that wavy MV shapes, extensions in
MV specifications, villous MS shapes, enlargement in MS specifi-
cations, and areas with MV or MS irregularity were useful ME-
NBI findings for discriminating between EC and LGA in gastric su-
perficial elevated lesions. We defined a complex pattern for the
identification of EC as follows. ME-NBI findings of EC included
the presence of a wavy form in the shape of the MV, the presence
of a villous form in the shape of theMS, or the presence of an area
with MV/MS irregularity. As a result, MV specifications required
an extension when the MV shapes showed a wavy form, and MS
specifications required an enlargement when the MS shape
showed a villous form.
We also investigated why MV/MS irregularities on ME-NBI find-
ings were more frequently observed in EC than LGA. When con-
sidering the histological structure, the epithelial glands usually
have a narrow width and are arranged in an orderly fashion in
LGA, whereas these glands are quite often formed non-uniformly
and are arranged in a disorderlymanner in EC. In addition, angio-
genesis is a well-known and important factor in gastrointestinal
carcinogenesis and tumor progression [20,21]. From these find-
ings, differences in the histological structure and angiogenesis
between EC and LGA may produce different ME-NBI findings
when the surface of a lesion is observed vertically.
Yao et al. proposed a diagnostic system called the VS classifica-
tion system for differentiating between cancerous and noncan-
cerous lesions, in which the ME-NBI findings of EC include the
presence of an irregular MV pattern with a demarcation line
(DL), the presence of an irregular MS pattern with a DL, or both
[7]. Based on this VS classification, several studies have reported
good outcomes for the differential diagnosis of gastric lesions
[9, 22,23]. In research similar to our study, Maki et al. retrospec-
tively analyzed the ME-NBI findings of 93 gastric superficial
elevated lesions (61 EC and 32 LGA) resected by endoscopic re-
section, and these authors reported that the sensitivity, specifici-
ty, and accuracy of endoscopic diagnosis using VS classification
was 95%, 88%, and 92%, respectively [24].
Conversely, these measures using endoscopic diagnosis and the
complex pattern criterion based on our results were 86.1%,
38.9%, and 75%, respectively. In comparison, using the VS classi-
fication system, these measures were 84.8%, 47.6%, and 77%,
respectively, in the present study. The reason for this difference
in diagnostic efficacy between the previous report and the pres-
ent study remains unclear. However, we speculate that the dis-
crepancies in these results are likely due to the retrospective na-
ture of our study. There are several limitations to this study. The
main limitation was that it was a cross-sectional retrospective
study, and the endoscopic images that were reviewed retrospec-
tively might be insufficient for the qualitative diagnosis of gastric
superficial elevated neoplasias. Regarding the judgment for EC,
when we encountered a lesion having different ME-NBI findings
in each of its parts, we diagnosed the lesion as EC even if a part of

a positive finding of the complex pattern criterion was present.
The exact number of lesions having both positive and negative
findings of complex pattern criterion within the same lesion was
unknown in the present study, because this study was a retro-
spective analysis. This may have affected the results of the pres-
ent study. Additionally, our sample size was relatively small, and
the number of LGA cases was only 21.Therefore, retrospective a-
nalysis of the prevalence of EC in the present study could account
for the difference in the diagnostic efficacy between the previous
report and the present study. In the future, further investigation
should be conducted in an adequate study design. Despite these
limitations, the present study provided the characteristics of ME-
NBI findings for EC with a superficial elevated gross appearance,
and suggested the usefulness of ME-NBI for the differential diag-
nosis of EC and LGA in gastric superficial elevated epithelial neo-
plasias.
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