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Abstract

Since endoscopic submucosal dissection (ESD) has been accepted as the treatment of choice for early gastric cancer (EGC) without |
risk of lymph node metastasis, synchronous gastric epithelial neoplasia is no longer rare in the clinical practice. Knowledge about the
characteristics associated with synchronous gastric epithelial neoplasia is of great importance to prevent delayed diagnosis.

Between November 2008 and December 2014, a retrospective study was conducted in a single tertiary referral hospital.
Consecutive patients who underwent ESD due to EGC or high-grade dysplasia were analyzed to evaluate the incidence of
synchronous gastric epithelial neoplasia and the factors associated with synchronous and overlooked synchronous lesions.

A total of 488 patients were analyzed in this study. Synchronous lesions were found in 59 patients (12.1%) during the mean 37.7
months of follow-up. Among 77 synchronous lesions, 25 lesions (32.4%) were overlooked at the time of initial ESD. Age of > 65 years,
moderate to severe endoscopic atrophic gastritis, and elevated morphology of primary lesions were associated with synchronous
gastric epithelial neoplasia. An important factor associated with overlooked lesions is the non-elevated morphology of lesions.

Careful endoscopic examination of the whole stomach is necessary in patients who are older and who have moderate to severe
atrophic gastritis and elevated morphology of lesions to prevent delayed diagnosis of synchronous gastric epithelial neoplasia,

especially non-elevated lesions.

Abbreviations: Cl = confidence interval, EGC = early gastric cancer, ESD = endoscopic submucosal dissection, OR = odds ratio.
Keywords: atrophic gastritis, early gastric cancer, endoscopic submucosal dissection, neoplasia, synchronous

BN
\

1. Introduction

Gastric adenocarcinoma is a common gastrointestinal malig-
nancy worldwide. The prognosis of gastric cancer is dependent
on the lymph nodes or distant metastasis. The prognosis of
patients with early gastric cancer (EGC) who underwent
surgical gastrectomy was good (stage IA over 95.1% and stage
IB 88.4%).1"1 According to the National Cancer Screening
program of the Republic of Korea, adults over 40 years can have
biennial gastric cancer screening free of charge. The screening
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endoscopic rate for gastric cancer was reported as 70.8% in the
Republic of Korea,?! and the proportion of EGC had reached
57.6% of patients who underwent gastrectomy because of
gastric cancer.”!

Endoscopic submucosal dissection (ESD) has been accepted as
a treatment modality for EGC without the risk of lymph node
metastasis ! because the survival outcomes following ESD have
been found to be comparable to surgical resection.'®! The 5-year
survival rates of endoscopic resection for EGCs that met the
absolute and expanded indication were over 95%."* In contrast
to surgical gastrectomy, ESD is capable of organ preservation and
provides a better quality of life than gastrectomy. Gastric cancer
is highly associated with Helicobacter pylori infection, and the
prevalence of H pylori infection in Korea was reported to be
59.6% in 2005.°! The prevalence of atrophic gastritis and
intestinal metaplasia in Korea was 20.1% to 40.7% and 21.2%
to 32.7%, respectively.'®! The prevalence of atrophic gastritis
and intestinal metaplasia increases with age.''! After organ-
preserving treatment of EGC such as endoscopic resection, the
premalignant gastric lesions (atrophic gastritis or intestinal
metaplasia) remain. Therefore, multiple gastric epithelial neopla-
sia may be found before or after ESD. The reported rates of
synchronous lesions after endoscopic resection and surgical
gastrectomy for gastric cancer were 2% to 19.2% and 4.8% to
14.6%, respectively.*!

The early detection of multiple gastric epithelial neoplasia is
important to preserve the stomach after ESD. In the present
study, the clinical characteristics of synchronous gastric epithelial
neoplasia before or after ESD for EGCs or high-grade dysplasia
were evaluated. Moreover, the factors associated with over-
looked synchronous lesions were analyzed.
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2. Patients and methods

2.1. Patients

The medical records of patients with EGC or high-grade
dysplasia who were treated using ESD were retrospectively
reviewed between November 2008 and December 2014 at the
Pusan National University Yangsan Hospital in the Republic of
Korea. During the study period, 596 consecutive patients were
treated using ESD. The indications of the ESD for EGC are
absolute or expanded indications.'**! Absolute indication was
differentiated mucosal cancer of <20mm in size. Expanded
indications were as follows:

(1) differentiated mucosal cancer without ulcerations,

(2) differentiated mucosal cancer with ulceration <30 mm in size,

(3) differentiated submucosal cancer <30 mm (invasion depth
<500 wm), and

(4) undifferentiated mucosal cancer without ulceration <20 mm
in size.

The exclusion criteria were as follows: beyond indications of
endoscopic resection (n=49), piecemeal resection or resection
margin positive (n=30), lesions in the remnant stomach after
surgical resection (n=2), and absence of follow-up endoscopic
examination after ESD (n=27). After exclusions, a total of 488
patients with high-grade dysplasia or EGCs were enrolled and
analyzed (Fig. 1). Written informed consents were obtained from
all patients before performing ESD. The study was approved by
the Ethics Committee that belongs to our Institutional Review
Board.

2.2. Clinicopathological characteristics and definitions

All endoscopic photographs and data were retrospectively
reviewed by an endoscopist (CW Choi MD, PhD). The procedure
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time was defined as the time from marking around the lesion to
complete removal of the lesion, including the time required for
hemostasis. The macroscopic appearances of lesions were defined
by the Paris classification, based on the characteristics of the
endoscopic findings (elevated, flat, and depressed).'3! The
location of the lesions was described as the lower third, mid-
third, or upper third of the stomach using the Japanese
classification of gastric cancer.'"! The lesion size was measured
using the pathological examination (maximal diameter). Surface
redness and whitish discoloration were defined as discoloration
on the mucosal surface of the lesion compared to the surrounding
mucosa. Surface nodularity was defined as the presence of
irregularly raised or nodular mucosa. A lesion with an ulceration
or scar secondary to previous ulceration was regarded as an ulcer.
If visible fibrosis was identified during ESD, the presence of
submucosal fibrosis was recorded. The extent of atrophic gastritis
was classified according to the Kimura and Takemoto classifica-
tion:!"* mild (normal to closed type 2), moderate (closed type 3 to
open type 1), and severe (open type 2 to open type 3).

Synchronous lesions were defined as gastric epithelial
neoplastic lesions (adenomatous lesions and EGCs) that have
already been detected before the initial ESD or found
endoscopically and confirmed pathologically with endoscopic
forceps biopsy within 1 year of ESD. If multifocal lesions were
found during endoscopic examinations, the larger or advanced
pathologic lesions were selected as the primary lesions, and the
others were termed as synchronous lesions. For each synchronous
lesion, endoscopic findings were recorded.

2.3. Statistical analysis

Univariate analysis using chi-square test or Fisher exact test for
categorical variables and Student ¢ test for continuous variables
were performed. Multivariate analysis with multiple logistic

A total of 596 patients with primary high grade dysplasia or early gastric cancer

who underwent endoscopic submucosal dissection was reviewed.

* Beyond indications of endoscopic resection (n=49)
* Piecemeal resection or resection margin positive (n=30)
* Lesions in the remnant stomach after surgical resection (n=2)

* Follow up endoscopic examination was absent (n=27)

Exclusion

* High grade dysplasia (n=122)

A total of 488 primary high grade dysplasia or early gastric cancer were analyzed.

» Differentiated gastric cancer (n=356)

* Undifferentiated gastric cancer (n=10)

Figure 1. Study flow.
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regression models was performed with associated factors for
synchronous or overlooked synchronous lesions. P<.05 was
considered statistically significant. Statistical calculations
were performed using the Statistical Package for the Social
Sciences (SPSS) version 21.0 for Windows (IBM Corp., Armonk,
NY).

3. Results

3.1. Baseline characteristics of patients who underwent
ESD for EGC or high-grade dysplasia

In this study, 488 patients were enrolled (122, 356, and 10
patients with high-grade dysplasia, differentiated cancer, and
undifferentiated cancer, respectively). The patient population
was predominantly male (78.7%, 384/488), with a mean age of
69.2+9.2 years. The predominant location of the primary
lesions was the lower third of the stomach (72.7%, 355/488),
and the mean lesion size was 12.8 +7.9 mm. The most common
gross type was depressed type (57.8%, 282/488) (Table 1). H
pylori was detected in 58% of patients (283/488), and moderate
extent of atrophic gastritis was common (47.7%, 233/488)
(Table 1).

3.2. Characteristics of synchronous lesions
The synchronous lesions were termed as “overlooked” if

(1) endoscopic photos of the lesions were absent before or during
ESD;

(2) endoscopic photos showed lesions before or during ESD, but
not endoscopic biopsy; and

Baseline clinical characteristics of patients with primary high
grade dysplasia or early gastric cancers.

Total (n=488)

Age, years, mean (SD) 69.2 (9.2)
Gender, male, n (%) 384 (78.7)
Lesion size, mm, mean (SD) 12.8 (7.9
Presence of synchronous lesion, n (%) 59 (12.1)

(
Procedure time, min, mean (SD) 25.0 (14.5)
(

Follow up, month, mean (SD) 37.7 (25.2)
Locations of lesions, n (%)

Lower third 355 (72.7)

Middle third 104 (21.3)

Upper third 29 (5.9
Pathologic results of primary lesions, n (%)

High grade dysplasia 122 (25.0)

Differentiated carcinoma 356 (73.0)

Undifferentiated carcinoma 10 (2.0)
Atrophic gastritis according to the endoscopic examinations, n (%)

Mild 130 (26.6)

Moderate 233 (47.7)

Severe 125 (25.6)
Morphology of lesions, n (%)

Elevated 155 (31.8)

Flat 51 (10.5)

Depressed 282 (57.8)
Depth of invasion, n, (%)

Mucosa 465 (95.3)

Submucosa 23 4.7)

Presence of Helicobacter pylori infection, n (%) 283 (58.0)

SD =standard deviation.
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(3) pathological analysis following endoscopic forceps biopsy
did not reveal neoplastic lesions.

Data were analyzed for patients with and without synchronous
lesions (Table 2) and then analyzed for synchronous lesions
themselves (Table 4).

3.3. Comparison between patients with and without
synchronous lesions

Synchronous lesions were detected in 12.1% (59/488) of patients
(Table 2). From univariate analysis, older age, lesion size of >16
mm, extent of atrophic gastritis, morphology of primary lesions,
and nodular surface appearance were significant risk factors
(Table 2). After multivariate analysis, age of >65 years (odds
ratio [OR] 2.192, 95% confidence interval [CI] 1.030-4.666,
P=.042), moderate to severe atrophic gastritis (OR 2.232, 95%
CI 1.012-4.926, P=.047), and elevated morphology of primary
lesions were significant (OR 2.199, 95% CI 1.191-4.060,
P=.012) (Table 3).

3.4. Characteristics of the synchronous lesions and risk
factor analysis associated with overlooked synchronous
lesions

A total of 77 synchronous lesions were found. The patient
population was predominantly male (83.1%, 64/77), with a
mean age of 72.9+8.2 years. The predominant location of the
primary lesions was the lower third of the stomach (72.7%, 56/
77), and the mean lesion size was 12.0 + 7.0 mm. The pathologic
diagnoses of synchronous lesions were low-grade dysplasia,
differentiated carcinoma, high-grade dysplasia, and undifferenti-
ated carcinoma in 52, 17, 7, and 1 of the cases, respectively. The
most common gross type was elevated type (58.4%, 45/77). A
total of 25 lesions (32.4%) were diagnosed after initial ESD
(overlooked lesions). The reasons for overlooked lesions were as
follows: absence of endoscopic photos (32%, 8/25), presence of
endoscopic photos without biopsy (56%, 14/25), and non-
diagnostic endoscopic forceps biopsy results (12%, 3/25)
(Table 4).

The characteristics associated with overlooked synchronous
lesions were analyzed. From the univariate analysis, the
morphology of synchronous lesions, whitish discoloration,
redness, and erosive changes were significant (Table 5). After
multivariate analysis, flat or depressed morphology was the only
significant risk factor (OR 4.329, 95% CI 1.219-15.384,
P=.023) (Table 6). Among the synchronous lesions, most of the
lesions could be resected with ESD (85.7%, 66/77). Surgical
resection was performed in 3 patients (2 differentiated EGC and
1 undifferentiated EGC). Because of patients’ refusal of
treatment, 8§ lesions resectable with ESD was not resected
(6 low-grade dysplasia and 2 differentiated EGC) (Fig. 2).
During follow-up examinations, gastric cancer-related mortality
was absent.

4. Discussion

In the present study, synchronous gastric epithelial neoplasia was
detected in 12.1% of patients. Other studies reported about
approx 6.8% to 8.1% incidence of synchronous gastric cancers
after endoscopic resection of EGC.!"*' Because we included the
adenomatous lesions as synchronous lesions, the incidence of
synchronous lesions may be higher than previous reported
studies. After exclusion of low-grade dysplasia as synchronous
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Clinicopathologic differences between patients with synchronous and without synchronous lesions.
Patients without synchronous Patients with synchronous Total
lesions (n=429) lesions (n=59) (n=488) P value

Age, years, mean (SD) 68.7 (9.1) 72 7 (9.0 69.2 (9.2) .002
Age > 65 years, n (%) 289 (67.4) 50 (84.7) 339 (69.5) .007
Sex, male, n (%) 337 (78.6) 47 (79.7) 384 (78.7) .843
Lesion size, mm, mean (SD) 12.522 (7.536) 15. 627 (9.832) 12.898 (7.903) .005
Lesion size > 16mm, n (%) 118 (27.5) 24 (40.7) 142 (29.1) .037
Procedure time, min, mean (SD) 25.329 (15.087) 23.034 (9.303) 25.051 (14.522) .256
Follow up, month, mean (SD) 38.22 (25.763) 34.19 (20.911) 37.74 (25.240) .250
Locations of primary lesions, n (%) .324

Lower third 311 (72.5) 44 (74.6) 355 (72.7)

Middle third 90 (21.0) 14 (23.7) 104 (21.3)

Upper third 28 (6.5) 1(1.7) 29 (5.9
Pathologic results of primary lesions, n (%) .067

High grade dysplasia 100 (23.3) 22 (37. 122 (25.0)

Differentiated carcinoma 320 (74.6) 36 (61.0) 356 (73.0)

Undifferentiated carcinoma 9 @2.1) 1(1.7) 10 (2.0)
Atrophic gastritis according to the endoscopic examinations, n (%) .006

Mild 122 (28.4) 8 (13.6) 130 (26.6)

Moderate 206 (48.0) 27 (45.8) 233 (47.7)

Severe 101 (23.5) 24 (40.7) 125 (25.6)
Morphology of primary lesions, n (%) <.001

Elevated 124 (28.9) 31 (62.5) 155 (31.8)

Flat 43 (10.0) 8 (13.6) 51 (10.5)

Depressed 262 (61.1) 20 (33.9) 282 (57.8)

Elevated lesion, n (%) 124 (28.9) 31 (62.5) 155 (31.8) <.001

Depressed lesion, n (%) 262 (61.1) 20 (33.9) 282 (57.8) <.001
Changes of surface appearance

Ulcer, n (%) 35(8.2) 4 (6.8) 39 8.0 714

Fibrosis, n (%) 112 (26.1) 13 (22.0) 125 (25. 6) 502

Whitish, n (%) 280 (65.3) 40 (67.8) 320 (65.6) 702

Redness, n (%) 413 (96.3) 54 (91.5) 467 (95.7) .092

Nodularity, n (%) 111 (25.9) 23 (39.0) 134 (27.5) .034

Depression, n (%) 182 (42.4) 22 (37.3) 204 (41.8) 453

Erosion, n (%) 187 (43.6) 21 (35.6) 208 (42.6) 244
Depth of invasion, n, (%) .886

Mucosa 409 (95.3) 56 (94.9) 465 (95.3)

Submucosa 20 (4.7) 3 (1) 23 (4.7)

Presence of Helicobacter pylori infection, n (%) 251 (58.5) 32 (54.2) 283 (58.0) 533

SD =standard deviation.

lesions (n=252), the incidence of synchronous lesions was 5.1%.
The benefit of ESD compared with surgical gastrectomy is the
preservation of the stomach and the significant improvement in
the quality of life. If synchronous lesions are found within 12
months after initial ESD, the lesions might be overlooked or
missed before or during initial ESD. If the synchronous lesions
have high risk of lymph node metastasis, additive surgical

Risk factor analysis associated with synchronous lesions: multi-
variate analysis.

Characteristic Adjusted OR (95% Cl) P value
Age > 65 years 2.192 (1.030-4.666 .042
Lesioin size > 16 mm 1.443 (0.791-2.631 231

Moderate to severe atrophic gastritis
Elevated morphology of primary lesions
Nodular surface appearance

2.199 (1.191-4.060 012

( )
( )

2.232 (1.012-4.926) 047
( )

1.158 (0.607-2.207) 654

Cl=confidence interval, OR=odd ratio.

resection should be considered. In the present study, additive
surgical gastrectomies were performed in 3 patients after
diagnosis of deep submucosal cancer after ESD. During
the follow-up period, gastric cancer-related mortality was
absent.

The associated clinical factors with the occurrence of
multiple synchronous gastric epithelial neoplasia were age of
>635 years, moderate to severe atrophic gastritis, and elevated
morphology of primary lesions. Gastric cancer is a common
gastrointestinal malignancy in the Republic of Korea. The
prevalence of H pylori infection in adults was reported as
59.6% in 2005.°! There was no statistically significant
difference according to H pylori infection in this study. H
pylori eradication may induce regression in pre-existing
adenomatous lesions or delay the occurrence of metachronous
lesions rather than curing synchronous lesions. The effect of the
eradication is likely to inhibit the progression or remain stable
rather than histological recovery of synchronous lesions."”~2°!
The mean age of the present study was 69.2+9.2 years. The
reported prevalence of atrophic gastritis over 60 years in Korea
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Primary characteristics of synchronous lesions.

Total (n=77)
Age, years, mean (SD) 729 (8.2)
Gender, male, n (%) 64 (83.1)
Lesion size, mm, mean (SD) 12.0 (7.0)
Primary lesion size, mm, mean (SD) 16.1 (9.3)
Follow up, month, mean (SD) 29.5 (20.4)
Locations of synchronous lesions, n (%)
Lower third 56 (72.7)
Middle third 16 (20.8)
Upper third 5 (6.5
Pathologic diagnosis of synchronous lesions, n (%)
Low grade dysplasia 52 (67.5)
High grade dysplasia 709.7)
Differentiated carcinoma 17 (22.1)
Undifferentiated carcinoma 1(1.3
Pathologic diagnosis of primary lesion, n (%)
High grade dysplasia 29 (37.7)
Differentiated carcinoma 46 (59.7)
Undifferentiated carcinoma 2 (2.6)
Atrophic gastritis according to the endoscopic examinations, n (%)
Mild 79.1)
Moderate 33 (42.9)
Severe 37 (48.1)
Morphologic of synchronous lesions, n (%)
Elevated 45 (58.4)
Flat 12 (15.6)
Depressed 20 (26.0)
Invasion depth of synchronous lesions, n, (%)
Mucosa 75 (97.4)
Submucosa 2 (2.6)
Reasons of overlooked lesions, n (%) 25 (32.4)
Absence of endoscopic photos, n (%) 8 (32)
Presence of endoscopic photos, absent biopsy, n (%) 14 (56)
Not diagnostic endoscopic forceps biopsy results, n (%) 3(12)
Presence of Helicobacter pylori infection, n (%) 39 (50.6)

SD =standard deviation.

was 66.9% to 69.5% in the antrum and 43.7% to 44.5% in the
body.''! Previous studies reported that the cumulative
incidence of gastric cancer was highly associated with the
extent of atrophic gastritis.?"! Gastric cancer may occur in
10% of severe atrophic gastritis (open type 2-3 according to
the Kimura-Takemoto classification).!'>*"1 The reason of
elevated morphologic lesions as associated occurrence of
synchronous lesions remains unclear.

Among the synchronous lesions, 32.4% of the lesions were
not detected before or during initial ESD. Among the 25
overlooked or missed lesions, 22 lesions had no endoscopic
photo or absent endoscopic forceps biopsy. Even if the
synchronous lesions were captured on images, endoscopists
were not recognized as a lesion and inappropriate targeting
biopsy or poor biopsy tissue also could increase the incidence of
synchronous lesions. Endoscopists require much effort to
increase the diagnostic rate of EGC already present. High-
definition white light endoscopy may detect minute EGC.
Narrow band imaging (NBI) may be helpful in finding the lesion
after the white light endoscopic evaluation in characterizing and
distinguishing EGC and margins. However NBI is not used to
evaluate the whole stomach as to replace conventional
endoscopy. Standardized endoscopic examinations, such as
adequate air insufflation to separate the gastric folds, irrigation
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to remove mucous, and mapping the stomach with photo
documentation, are important.”??! Nevertheless, evaluating
these parameters may be difficult and no useful index has been
developed. Key endoscopic characteristics of EGC such as
changes in the surface (elevated or depressed lesions), changes in
color (whitish or reddish), and spontaneous bleeding should be
paid more attention during endoscopic examinations.?*! The
most important endoscopic factor associated with overlooked
synchronous lesions was a flat or depressed morphology. To
decrease the miss rate of these lesions, adequate time of
endoscopic examination may be important. Previous studies
reported that examination time is a possible indicator of quality
of upper gastrointestinal endoscopy for asymptomatic
patients.?*?*! Endoscopists who do not use adequate time
may overlook neoplastic lesions. Endoscopists’ experience
might be a possible important factor. A previous study reported
that the miss rate was associated with the endoscopist’s
inexperience (<500 endoscopy cases).*®! To increase the rate
of finding the lesion, endoscopist with more than a year of
experience have carried out diagnostic exams and confirming
the lesions by experienced endoscopist before finishing the
exams in our study.

Among the overlooked lesions, nondiagnostic endoscopic
forceps biopsy results were found in 3 lesions. Although
endoscopic forceps biopsy was the most important diagnostic
tool before resection, diagnostic discrepant results between
endoscopic forceps biopsy and resected specimen may be
present. We previously reported the follow-up results of
nondiagnostic endoscopic forceps biopsy. Among gastric
indefinite neoplasia from endoscopic forceps biopsy, 21.8%
of the lesions were diagnosed as EGC during follow-up.*”!
Therefore, follow-up endoscopic examinations and repeated
endoscopic forceps biopsy are necessary for suspicious neoplas-
tic lesions. Regular surveillance examination is important to
detect overlooked synchronous lesions before progressing to
invasive cancers. In the present study, the scheduled endoscopic
examinations were performed 3 months after the initial ESD,
and regular endoscopic examinations were recommended every
6 months for 2 years and annually thereafter. The cancer-related
mortality was absent. Another previous study reported
advanced gastric cancer detected more than 1 year after ESD
in 0.12% cases. Based on these findings, follow-up endoscopic
examinations within 1 year after initial ESD are strongly
recommended.

The present study has several limitations. First, it was
conducted in a single center, and the sample size might be small
to generalize the results. Also, there were potential information
biases due to the retrospective design of this study. However,
the results of the present and other studies, so far, are
informative and recommend the use of caution during
endoscopic treatment before or after of ESD. Second, although
intestinal metaplasia is an important premalignant factor, the
severity of intestinal metaplasia could not be examined because
biopsy was not routinely performed in Korea to diagnose
atrophic gastritis or intestinal metaplasia. Secondary change
due to intestinal metaplasia would mask the pre-existing
lesions. The procedure time which is 1 of the important factors
of diagnosing the lesion also could not be measured because of
the retrospective study design. Third, there was heterogeneity in
the experience of the endoscopist performing the procedures.
Diagnostic rate would be increased in case of an expert,
however as this cannot be generalized and this could be 1 of
limitations.
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Comparisons between detected and overlooked synchronous lesions: univariate analysis.

Detected during before ESD Detected after ESD of primary Total
of primary lesions (n=>52) lesions (n=25) (n=77) P value
Age, years, mean (SD) 73.2 (7.8) 72 2 9.3 72.9 (8.2) .606
Age > 65 years, n (%) 46 (88.5) 21 (84.0) 67 (87.0) 586
Gender, male, n (%) 42 (80.8) 22 (88.0) 64 (83.1) 428
Lesion size, mm, mean (SD) 11.9 (6.7) 12.0 (7. ) 12.0 (7.0) 955
Primary lesion size, mm, mean (SD) 16.5 (9.3) 15.2 (9.5 16.1 (9.3 579
Lesioin size > 16mm, n (%) 12 (23.1) 7 (28. 0) 19 (24.7) 639
Follow up, month, mean (SD) 30.1 (20.4) 28.3 (20.6) 29.5 (20.4) .709
Locations of synchronous lesions, n (%) 811
Lower third 37 (711.2) 19 (76.0) 56 (72.7)
Middle third 11 (21.2) 5 (20.0) 16 (20.8)
Upper third 4(7.7) 1 (4.0) 5 (6.5)
Different locations between primary and synchronous lesions, n (%) 22 (42.3) 10 (40.0) 32 (41.6) .847
Pathologic diagnosis of synchronous lesions, n (%) .065
Low grade dysplasia 39 (75.0) 13 (52.0) 52 (67.5)
High grade dysplasia 5(9.6) 2 (8.0) 79.7)
Differentiated carcinoma 7 (13.5) 10 (40.0) 17 (22.1)
Undifferentiated carcinoma 1(1.9 0(0) 1(1.3
Pathologic diagnosis of primary lesion, n (%) 486
High grade dysplasia 18 (34.6) 11 (44.0) 29 (37.7)
Differentiated carcinoma 32 (61.5) 14 (56.0) 46 (59.7)
Undifferentiated carcinoma 2 3.8 0(0) 2 (2.6)
Atrophic gastritis according to the endoscopic examinations, n (%) .098
Mild 3 (5.8 4 (16.0) 79.1)
Moderate 20 (38.5) 13 (52.0) 33 (42.9)
Severe 29 (65.8) 8 (32.0) 37 (48.1)
Morphology of lesions, n (%) .001
Elevated 38 (73.1) 7 (28.0) 45 (58.4)
Flat 4.(7.7) 8 (32.0) 12 (15.6)
Depressed 10 (19.2) 10 (40.0) 20 (26.0)
Changes of surface appearance
Ulcer, n (%) 2 (3.9) 2 (8.0) 4 (5.2) 442
Fibrosis, n (%) 6 (11.5) 6 (24.0) 12 (15.6) 158
Whitish, n (%) 48 (92.3) 18 (72.0) 66 (85.7) 017
Redness, n (%) 27 (61.9) 20 (80.0) 47 (61.0) 018
Nodularity, n (%) 13 (25.0) 4 (16.0) 17 (22.1) 373
Depression, n (%) 10 (19.2) 7 (28.0) 17 (22.1) 385
Erosion, n (%) 5(9.6) 8 (32.0) 13 (16.9) 014
Depth of invasion, n, (%) .32
Mucosa 50 (96.2) 25 (100) 75 (97.4)
Submucosa 2 (3.9 0(0) 2 (2.6)
Presence of Helicobacter pylori infection, n (%) 24 (46.2) 15 (60.0) 39 (50.6) 255

ESD =endoscopic submucosal dissection, SD = standard deviation.

In summary, synchronous gastric epithelial neoplasia was  high-risk factors associated with the presence of synchronous
found in 12.1% of patients, and 32.4% of synchronous lesions  lesions. A flat or depressed morphology of lesions might be
were not diagnosed adequately before or during initial ESD.  overlooked during evaluation. Regular follow-up endoscopic
Patients’ age of >65 years, moderate to severe atrophic gastritis,  examination within 1 year of ESD should be considered to detect
and elevated morphology of primary lesions were found to be  overlooked lesions before they progress to invasive cancer.

Risk factor analysis associated with overlooked synchronous lesions: multivariate analysis.

Characteristic OR (95% CI) P value
Flat or depressed morphology 4.329 (1.219-15.384) 0.023
White discoloration 0.615 (0.129-2.923) 0.542
Redness 2.150 (0.607-7.633) 0.235
Erosion 1.694 (0.401-7.142) 0.472

Cl=confidence interval, OR=odd ratio.
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A total of 77 synchronous lesions was found during study periods.

/\

Detected lesions during or before 1t ESD
(n=52)

Overlooked lesions during or before 1t ESD

(n=25)

/N

e e

ESD (n=48)
37 low grade dysplasia

Operation (n=2) Observation (n=2)

1 undifferentiated 2 low grade dysplasia
« 5 high grade dysplasia carcinoma
6 differentiated carcinoma 1 differentiated

carcinoma

ESD (n=18)
9 low grade dysplasia

Operation (n=2) Observation (n=6)
1 differentiated

carcinoma

* 4 low grade dysplasia
* 2 high grade dysplasia « 2 differentiated carcinoma

7 differentiated carcinoma

Figure 2. Clinical outcomes of synchronous lesions. ESD=endoscopic submucosal dissection.
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