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Background: Endoscopic submucosal dissection (ESD) is a
treatment for early gastric neoplasms that preserves the
stomach. However, the risk of multiple lesions persists. Ob-
jectives: To assess clinicopathologic characteristics of pa-
tients with early gastric neoplasms in a Western country and
evaluate risk factors for multiple gastric lesions, synchro-
nous, or metachronous. Methods: A retrospective cohort of
230 consecutive patients who underwent ESD for primary
neoplasmsfrom2012to0 2017 (median follow-up: 33 months)
was assessed to determine the clinicopathologic character-
istics and risk factors for multiple lesions. Results: The mean
age was 68 years, and 53.9% were male. Current/former
smoking status was present in 40.4%, and 29.5% had family
history of gastric cancer. A third of the patients had only fo-
cal gastric atrophy/metaplasia (operative link on gastritis as-

sessment/operative link on gastric intestinal metaplasia as-
sessment [OLGA/OLGIM] I/1l; endoscopic grading of gastric
intestinal metaplasia [EGGIM] 1-4). Synchronous and me-
tachronous lesions occurred in 14.3 and 8.6% of patients, re-
spectively. There was a trend for higher risk of multiple le-
sions in smokers and patients with extensive metaplasia
(EGGIM >4), but only older age was an independent risk fac-
tor (OR 3.30; 95% CI 1.05-10.34). Age >60 years (OR 10.10,
95% Cl 1.40-88.04), current/former smoking status (OR 3.64,
95% ClI 1.07-12.40), and OLGIM 1II/IV (OR 3.07,95% Cl 1.01-
9.36) were independent risk factors for synchronous lesions.
No risk factors for metachronous lesions were found. Con-
clusions: Surveillance limited to patients with advanced
stages of gastritis may miss some primary superficial neo-
plasms. Although older age increases the risk of multiple le-
sions, no risk factors were found for metachronous lesions.
Therefore, endoscopic surveillance after ESD should be done
equally in all patients.

© 2019 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

© 2019 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

KARGER

E-Mail karger@karger.com
www.karger.com/pjg

arger
Open-access
This article is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (CC BY-
NC-ND) (http://www.karger.com/Services/OpenAccessLicense).
Usage and distribution for commercial purposes as well as any dis-
tribution of modified material requires written permission.

Gisela Brito-Gongalves

Faculty of Medicine, University of Porto
Alameda Prof. Hernani Monteiro
PT-4200-319 Porto (Portugal)

E-Mail gisela.goncalves @live.com.pt



Caracterizacao clinicopatoldgica dos doentes com
neoplasias gastricas superficiais e fatores de risco
para lesées miiltiplas ap6s disseccao endoscépica da
submucosa num pais ocidental

Palavras Chave

Neoplasias gastricas - Dissec¢do endoscopica da
submucosa - Neoplasias primdrias multiplas - Neoplasias
secundarias - Fatores de risco

Resumo

Introducdo: A disseccao endoscédpica da submucosa
(DES) é uma opcao terapéutica para neoplasias gastricas
em estadios iniciais e que permite preservar o estbmago.
No entanto, o risco de desenvolver lesées multiplas man-
tém-se. Objetivos: Avaliar as caracteristicas clinicopa-
toldgicas dos pacientes com neoplasias gastricas superfi-
ciais primarias num pais ocidental e avaliar os fatores de
risco (FR) para lesdes gastricas multiplas, sincronas ou me-
tacronas. Métodos: Foram estudados, retrospetivamente,
230 doentes submetidos a DES por lesGes gastricas
primarias entre 2012 e 2017 (tempo de seguimento me-
diano: 33 meses). As caracteristicas clinicopatolégicas e os
FR para lesdes multiplas foram analisados. Resultados: A
idade média foi de 68 anos, 53,9% eram homens, 40,4%
eram fumadores/ex-fumadores e 29,5% tinham historia
familiar de cancro gastrico. Um terco dos pacientes apre-
sentava apenas atrofia/metaplasia focal (OLGA/OLGIM
I/ll; EGGIM 1-4). Foram detetadas lesées sincronas em
14,3% e metacronas em 8,6% dos doentes. Para lesoes
gastricas multiplas, tabagismo e metaplasia extensa
(EGGIM>4) mostraram uma associacao, mas apenas a
idade avancada foi FR independente (Odds Ratio [OR] 3,
30; Intervalo de Confianga a 95% [IC 95%] 1, 05-10, 34).
Idade superior a 60 anos (OR 10,10; IC95% 1,40-88,04),
tabagismo (OR 3,64;1C95% 1,07-12,40) e OLGIM llI/IV (OR
3,07; 1C95% 1,01-9,36) foram FR independentes para
lesdes sincronas. Nao foram encontrados FR para lesoes
metacronas. Conclusées: Limitar a vigilancia aos pacien-
tes com gastrite em estadios avancados ndo permite
identificar todas as lesdes neoplasicas precoces. A idade
avancada aumenta o risco de lesdes multiplas, contudo
nao foi encontrado nenhum FR para lesdes metacronas.
Assim, a vigilancia endoscopica apds DES deve ser idén-
tica em todos os pacientes.

© 2019 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Risk Factors for Multiple Gastric Lesions

Gastric cancer is the fifth most common malignancy
and the third leading cause of cancer-related death world-
wide [1]. The development of new endoscopic techniques
and their increasing availability made possible the diagno-
sis of neoplasms in initial stages. Some risk factors for gas-
tric cancer are established (namely, Helicobacter pylori in-
fection and family history), although less is known about
the clinicopathologic characteristics of patients with su-
perficial gastric neoplasms in Western countries. The
knowledge of risk factors for superficial neoplasms could
influence screening policies and surveillance schedules.

Endoscopic mucosal resection and endoscopic sub-
mucosal dissection (ESD) are effective minimally inva-
sive techniques that have been used as an alternative to
surgery for treatment of early gastric cancer (EGC) [2-4].
ESD allows en bloc resection with tumor-free margins
even for large lesions [5, 6], preventing residual disease,
and local recurrence. ESD is now recommended as the
first-line treatment for superficial gastric lesions [7].

As a result of preserving the entire stomach after en-
doscopic treatment, there is an improvement in patient’s
quality of life when compared to surgery (total or partial
gastrectomy) [8]. Nevertheless, a risk of synchronous and
metachronous gastric lesions (SGLs and MGLs, respec-
tively) in the remnant mucosa persists [9-12].

SGLs have been reported in 3.4-10.9% of all patients with
gastric cancer [13-15]. Cumulative incidence of developing
MGTLs after endoscopic resection of EGC has been reported
as varying from 2.7 to 15.6% [16]. Therefore, a follow-up is
necessary after ESD, and it is also important to identify fac-
tors that may contribute to the risk of SGLs and MGLs.

There are some risk factors proven to be associated
with gastric cancer development [17]. Even though some
reports suggest a few factors associated with multiple gas-
tric lesions, there are no established risk factors for SGLs
and MGLs, particularly in Western countries.

The aims of this study were to describe for the first
time in a Western country the clinical features of patients
treated with ESD for primary gastric superficial neo-
plasms and to analyze risk factors for the presence of
SGLs and for the development of MGLs after ESD.

Study Design and Selection of Patients

All patients who had undergone ESD for primary early gastric
neoplasms (low- or high-grade dysplasia [HGD]; ECG) in a tertia-
ry-care medical center (Instituto Portugués de Oncologia do Por-
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to - Francisco Gentil, E.P.E.) between January 2012 and December
2017 were retrospectively reviewed and included in the study un-
less meeting exclusion criteria (previous history of gastric cancer,
gastrectomy, or endoscopic resection). ESD technique was previ-
ously described [12, 18].

Additional exclusion criteria were follow-up time <12 months,
follow-up in another hospital, and absence of follow-up data. In
addition, patients with lynch syndrome and familial adenomatous
polyposis who have an increased risk of early gastric neoplasms
were also excluded.

All the patients meeting selection criteria were considered for
the analysis of clinicopathological variables and risk factors for
SGLs. In the analysis of risk factors for MGLs, patients who under-
went subsequent gastrectomy due to noncurative ESD or for a dif-
ferent reason were excluded.

The protocol study was approved by the Ethics Committee of
Instituto Portugués de Oncologia do Porto - Francisco Gentil,
E.P.E.

Characterization of Patients Treated by ESD

Patients’ medical records, endoscopy and ESD reports, and his-
tological results were retrieved from electronic medical records.

To define clinicopathologic characteristics of patients with
gastric neoplasms treated with ESD the following variables were
analyzed: age, gender, smoking status, alcohol consumption,
family history of gastric cancer, H. pylori status at diagnosis,
mucosal neutrophilic inflammation, atrophy, and intestinal
metaplasia, operative link on gastritis assessment (OLGA)
[19], operative link on gastric intestinal metaplasia assessment
(OLGIM) [20], endoscopic grading of gastric intestinal metapla-
sia (EGGIM) [21], histologic lesion size, location, pathologic di-
agnosis of resected specimen, differentiation, curability evalua-
tion (classical or expanded indication) [7, 22]. EGGIM is a scale
for EGGIM using high-resolution endoscopy with narrow-band
imaging, which evaluates the extent of intestinal metaplasia in 5
different areas of the stomach (lesser and greater curvature of
the antrum, lesser and greater curvature of the corpus, and inci-
sura). Each one is scored 0 (no intestinal metaplasia), 1 (focal
intestinal metaplasia), or 2 points (extensive intestinal metapla-
sia), giving a maximum score of 10 points [21]. This was always
calculated using Olympus HQ-190 scopes. Since this classifica-
tion was only created in 2015, EGGIM data were collected from
the first endoscopy report that stated this classification when
available.

Follow-up time was also recorded, as well as the time until
metachronous detection; patients were censored from time-to-
event analysis at the time of loss to follow-up, gastrectomy, or
death.

Management after ESD

After ESD, all patients with H. pylori infection were proposed
for eradication as recommended [23-25]. First follow-up esopha-
gogastroduodenoscopy was scheduled between 3 and 6 months
after ESD and the second at 12 months. Then a follow-up endos-
copy was performed every year.

Definition and Characterization of SGL or MGLs

SGL was defined as a concomitant lesion (either dysplasia or
adenocarcinoma) in a different location of the stomach at the time
of ESD or until 12 months after ESD for the primary lesion; a le-

78 GE Port ] Gastroenterol 2020;27:76-89
DOI: 10.1159/000501939

sion was considered synchronous if both lesions had a clear border
(i.e., 1 demarcation line for each one). MGL was defined as a new-
ly developed dysplasia or adenocarcinoma that was detected at
least 12 months after the primary procedure.

For patients with >1 MGL, only the first one of each was stud-
ied. If >1 lesions were diagnosed at the same time, only the most
histologically advanced was considered. In case they had the same
histological grade, only the larger lesion was analyzed.

Multiple lesions were defined as having a second lesion at the
time or after resection (SGL, MGL, or both).

Definition of Risk Factors

Several potential clinical risk factors were analyzed: age, gen-
der, smoking status, alcohol consumption, family history of gastric
cancer, H. pylori status at diagnosis and during follow-up, and con-
tinuous use of aspirin and proton pump inhibitors (PPIs). Smok-
ing status was classified into current, former (cessation of smoking
for at least 12 months before the diagnosis), or never smoker. Al-
cohol daily intake was classified into drinking <40 and >40 gin a
day. H. pylori infection status and eradication were tested by his-
tologic assessment (Giemsa staining) using gastric biopsies from
the body and antrum. Use of PPI after ESD for >12 months was
defined as continuous. Use of aspirin was defined as continuous if
it started previously to the diagnosis of the primary lesion and oc-
curred for >12 months.

Additionally, some potential risk factors related to stomach
histopathologic evaluation were tested: histologic lesion size;
pathologic diagnosis (dysplasia or EGC); tumor differentiation
(well and moderately differentiated; undifferentiated); poly-
morphonuclear neutrophil activity of the background gastric
mucosa; mucosal atrophy and intestinal metaplasia; and chron-
ic atrophic/metaplastic gastritis of the background mucosa
(based on OLGA, OLGIM, and EGGIM scores). The lesion lo-
cation was classified by dividing the stomach into 3 segments:
upper third (cardia, fundus, and upper and middle body), mid-
dle third (lower body, body-antrum transition, and angular in-
cisura), and lower third (antrum). Intestinal metaplasia, muco-
sal atrophy, and polymorphonuclear neutrophil activity were
evaluated by histologic examination of gastric biopsy samples.
These parameters were classified by the Updated Sydney Sys-
tem [26]. Based on this data, OLGA [19] and OLGIM [20] were
calculated.

Statistical Analysis

Statistical analysis was performed using IBM SPSS version 25.0
(IBM Corp., Armonk, NY, USA). Categorical variables are pre-
sented as proportions, while continuous variables are presented as
mean and SD or mean and range (minimum - maximum).

Differences between groups were evaluated with Pearson x* test
or Fisher’s exact test for categorical variables, as appropriate. Vari-
ables with a p value <0.1 in univariate analysis and variables with
major clinical relevance (based on previous studies) were included
in the multivariable analysis (binary logistic regression).

Cumulative probabilities of multiple lesions were estimated by
the Kaplan-Meier method. The log-rank test was used to compare
the time-to-event curves of multiple gastric lesions according to
age at the time of diagnosis and EGGIM score.

OR and 95% ClIs are reported for each variable. A p value <0.05
was regarded as statistically significant.

Brito-Gongalves et al.



Table 1. Baseline clinicopathologic characteristics of 230 patients who underwent endoscopic submucosal dissection for primary gastric

superficial neoplasia

Baseline characteristics n (%) Baseline characteristics n (%)
Age, years, mean (SD) 67.79 (9.51) OLGA
Gender 0 3/184 (1.6)
I/11 60/184 (32.6)
Male 124/230 (53.9) 1/1V 121/184 (65.8)
Female 106/230 (46.1)
Smoking status OLGIM
0 6/186 (3.2
Never 106/178 (59.6) Il 88/186 244-)1)
Former 46/178 (25.8) 1V 98/186 (52.7)
Current 26/178 (14.6) :
EGGIM
Drinking status, g alcohol/day 0 2/199 (1.0)
<40 81/133 (60.9) 1-4 59/199 (29.6)
240 52/133 (39.1) 5-10 138/199 (69.3)
Family history of gastric cancer L
L S s D 21.02 (10.
No 98/139 (70.5) esion size, mm, mean (SD) 02 (10.79)
Yes 41/139 (29.5) Lesion location

Helicobacter pylori infection status at diagnosis
No
Yes

139/191 (72.8)
52/191 (27.2)

Mucosal neutrophilic inflammation
Body
Absent or mild
Moderate or severe
Antrum
Absent or mild
Moderate or severe

138/149 (92.6)
11/149 (7.4)

150/174 (86.2)
24/174 (13.8)

Gastric atrophy
Body
Absent or mild
Moderate or severe
Antrum
Absent or mild
Moderate or severe

78/190 (41.1)
112/190 (58.9)

32/202 (15.8)
170/202 (84.2)

Gastric intestinal metaplasia
Body
Absent or mild
Moderate or severe
Antrum
Absent or mild
Moderate or severe

98/193 (50.8)
95/193 (49.2)

62/203 (30.5)
141/203 (69.5)

Study Population

During the study period, 281 patients underwent ESD
for primary gastric superficial neoplasia. One patient

Risk Factors for Multiple Gastric Lesions

Upper third 62/230 (27.0)
Middle third 49/230 (21.3)
Lower third 119/230 (51.7)

Pathologic diagnosis of resected specimen

LGD 14/230 (6.1)
HGD 84/230 (36.5)
Tla® 99/230 (43.0)
T1b* (<0.5 mm) 11/230 (4.8)
T1b? (>0.5 mm) 22/230 (9.6)

Histologic type of EGC (excluding dysplastic lesions)
Differentiated 100/132 (75.8)

Undifferentiated 32/132 (24.2)

Resection risk (ESGE guidelines)
Low-risk resection
Standard criteria
Expanded criteria
Local-risk resection
High-risk resection

188/230 (81.7)
150/230 (65.2)
38/230 (16.5)
6/230 (2.6)
36/230 (15.7)

EGGIM, endoscopic grading of gastric intestinal metaplasia;
ESGE, European Society of Gastrointestinal Endoscopy; HGD,
high grade dysplasia; LGD, low-grade dysplasia; OLGA, operative
link on gastritis assessment; OLGIM, operative link on gastric in-
testinal metaplasia assessment; T1la, intramucosal adenocarcino-
ma; T1b, submucosal adenocarcinoma. * TNM classification for
gastric cancer.

(0.36%) with lynch syndrome and 3 (1.07%) with familial
adenomatous polyposis were excluded. Additionally, 47
patients (16.73%) with follow-up in another hospital or
for <12 months were also excluded. Therefore, a total of
230 patients were included in the primary analysis; 32 pa-
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tients were further submitted to gastrectomy (one due to
a gastrointestinal stromal tumor) and excluded from
MGLs analysis. The median follow-up time of these 198
patients was 33 months (range 12-83 months).

Patients’ Clinicopathologic Characteristics

Clinicopathologic characteristics of patients who un-
derwent ESD for primary gastric superficial neoplasia are
shown in Table 1. The mean age at diagnosis was 67.8
years (SD 9.5) and 53.9% were male. Almost one-third of
patients (29.5%) had a positive family history of gastric
cancer. Sixty per cent of the patients had never smoked,
while 14.6% were active tobacco consumers and 25.8%
were former smokers. Most of the lesions were located in
the lower third of the stomach (51.7%), and the majority
was classified as HGD or intramucosal adenocarcinoma
(36.5 and 43.0%, respectively). H. pylori infection was
found in 27.2% of patients at the time of gastric neoplasia
diagnosis.

Moderate to severe gastric atrophy and intestinal meta-
plasia (gastric body or/and antrum) were present in 85.3
and 74.5% of the study population, respectively. The pro-
portion of patients with moderate to severe gastric atro-
phy/intestinal metaplasia was not significantly different
between patients with single or multiple lesions.

Almost all patients (98.4%) had gastric atrophy or in-
testinal metaplasia (32.6% OLGA I/11, 65.8% OLGA III/
IV, 44.1% OLGIM I/11, 52.7% OLGIM III/IV). EGGIM
score of 0 was identified in 1.0% of patients; EGGIM
scores of 1-4 and 5-10 were identified in 29.6 and 69.3%
of patients, respectively.

Curative resection accounted for 81.7% of patients.
Only 31 patients out of 42 who had no curative criteria
underwent surgery. The remaining 11 patients were care-
fully followed up without surgery because of advanced
age and comorbidities or due to surgery refusal. Only one
of these patients developed a MGL.

Characterization of Synchronous and Metachronous

Lesions

Among 230 patients who underwent ESD for superfi-
cial gastric neoplasia, 47 (20.4%) had multiple lesions.
Thirty-three patients (14.3%) had SGLs, and their char-
acteristics are presented in Table 2. Twenty-one lesions
(63.6%) were detected at the same time as the primary le-
sion or during ESD and eleven (33.3%) during the first
follow-up endoscopy. More than half of the SGLs (54.5%)
were in the lower third of the stomach, and 39.4% were
HGD. Comparing with the primary gastric lesions, 45.5%
of SGLs were located in the same stomach third.
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Table 2. Characteristics of 33 SGLs and 17 MGLs in patients who
underwent ESD of superficial gastric neoplasia

n (%)

Characteristic of SGL
Type of SGL

LGD 10 (30.3)

HGD 13 (39.4)

T1a? 10 (30.3)
Type of SGL compared with primary lesion

Same type (dysplasia or EGC) 25(75.8)

Different type (dysplasia when primary EGC) 8(24.2)
Location of SGL

Upper third 5(15.2)

Middle third 10 (30.3)

Lower third 18 (54.5)
Location compared with primary lesion

Same third 15 (45.5)

Different third 18 (54.5)
Time of diagnosis

First follow-up endoscopy 11 (33.3)

At diagnosis/during ESD for the primary lesion 21 (63.6)

Histologic examination of gastrectomy specimen 1 (3.0)
Treatment modality”

ESD 31(96.9)

Gastrectomy 1(3.1)
Characteristic of MGL
Type of MGL

LGD 4(23.5)

HGD 8 (47.1)

Tla? 5(29.4)
Type of MGL compared with primary lesion

Same type (dysplasia or EGC) 9(52.9)

EGC (after primary dysplasia) 3(17.6)

Dysplasia (after primary ECG) 5(29.4)
Location of MGL

Upper third 2(11.8)

Middle third 2(11.8)

Lower third 13 (76.5)
Location compared with primary lesion

Same third 11 (64.7)

Different third 6 (35.3)
Treatment modality®

ESD 15(93.8)

Surgery 1(6.3)

SGL, synchronous gastric lesion; MGL, metachronous gastric
lesion; EGC, early gastric cancer; ESD, endoscopic submucosal
dissection; HGD, high-grade dysplasia; LGD, low-grade dysplasia;
T1a, intramucosal adenocarcinoma. * TNM classification for gas-
tric cancer. ® Excluding the lesion diagnosed during histologic
examination of the gastrectomy specimen. ¢ Excluding 1 patient
with high-grade dysplasia who refused MGL treatment.

Brito-Gongalves et al.



Table 3. Analysis of risk factors associated with occurrence of multiple lesions, 7 (%)

Variable Single lesion® Multiple lesions® Univariate analysis Multivariate analysis
(n=183) (n=47)
OR  95% CI pvalue OR  95% CI p value
Age, years
<60 49/183 (26.8) 5/47 (10.6)
>60 134/183 (73.2)  42/47 (89.4) 3.07 1.15-8.21 0.020 3.30 1.05-10.34 0.041
Gender
Female 87/183 (47.5)  19/47 (40.4)
Male 96/183 (52.5)  28/47 (59.6) 1.34 0.70-2.56 0.383 0.99 0.36-2.75 0.982
Smoking status
Never 90/144 (62.5)  16/34 (47.1)
Current or former 54/144 (37.5) 18/34 (52.9) 1.88 0.88-3.98 0.099 2.18 0.83-5.70 0.112
Drinking status, g alcohol/day
<40 63/105 (60.0)  18/28 (64.3)
>40 42/105 (40.0) 10/28 (35.7) 0.83 0.35-1.98 0.680
Family history of gastric cancer
No 81/110 (73.6) 17/29 (58.6)
Yes 29/110 (26.4) 12/29 (41.4) 1.97 0.84-4.62 0.115
Continuous use of aspirin
No 157/179 (87.7) 38/47 (80.9)
Yes 22/179 (12.3) 9/47 (19.1) 1.69 0.72-3.96 0.224
Continuous use of PPI
No 37/171 (21.6) 12/46 (26.1)
Yes 134/171 (78.4) 34/46 (73.9) 0.78 0.37-1.66 0.522
Helicobacter pylori infection status at diagnosis
No 108/150 (72.0) 31/41 (75.6)
Yes 42/150 (28.0) 10/41 (24.4) 0.83 0.37-1.84 0.645
Helicobacter pylori infection status during follow-up
No 140/146 (95.9) 37/39 (94.9)
Yes 6/146 (4.1) 2/39 (5.1) 1.26 0.24-6.51 0.676
Lesion size, mm
<10 20/178 (11.2) 7/46 (15.2)
>10 158/178 (88.8)  39/46 (84.8) 0.71 0.28-1.79  0.460
Lesion location
Upper third 51/183 (27.9) 11/47 (23.4) 0.73  0.34-1.60
Middle third 40/183 (21.9) 9/47 (19.1) 0.77 0.33-1.78
Lower third 92/183 (50.3)  27/47 (57.4) 1.00 0.678
Pathologic diagnosis of resected specimen
Dysplasia 75/183 (41.0)  23/47 (48.9)
EGC 108/183 (59.0)  24/47 (51.1) 0.72  0.38-1.38 0.325
Histologic type of EGC (excluding dysplastic lesions)
Differentiated 79/108 (73.1)  21/24 (87.5)
Undifferentiated 29/108 (26.9) 3/24 (12.5) 0.39 0.11-1.40 0.138
Mucosal neutrophilic inflammation
Absent or mild 121/144 (84.0)  36/43 (83.7)
Moderate or severe 23/144 (16.0 7/43 (16.3) 1.02 0.41-2.58 0.962

Advanced stages of atrophy/intestinal metaplasia
Absent to mild (OLGA 0-II and OLGIM 0-II

and EGGIM 0-4) 35/165 (21.2)  6/46 (13.0)

Moderate to severe (OLGA III/IV or/and
OLGAbOLGIM III/IV or/and EGGIM 5-10) 130/165 (78.8) 40/46 (87.0) 1.79 0.70-4.58 0.216 1.79  0.56-5.69 0.323

0/1/11 50/141 (35.5) 13/43 (30.2)

/v 91/141 (64.5) 30/43 (69.8) 1.27 0.61-2.65 0.527 1.54 0.62-3.90 0.356
OLGIMP

0/1/11 72/143 (50.3)  16/43 (37.2)

I/1v 71/143 (49.7)  27/43 (62.8) 1.71 0.85-3.45 0.130 2.02 0.84-4.84 0.117
EGGIM®

0-4 53/155 (34.2) 8/44 (18.2)

5-10 102/155 (65.8)  36/44 (81.8) 2.34 1.02-5.39 0.042 2.74  0.96-7.82  0.060

Bold values indicate p values <0.1 in univariate analysis and <0.05 in multivariate analysis. EGC, early gastric cancer; EGGIM, endoscopic grading of
gastric intestinal metaplasia; OLGA, operative link on gastritis assessment; OLGIM, operative link on gastric intestinal metaplasia assessment. * Each
denominator is the valid number for the variable. ® Multivariate analysis was performed individually for each variable (OLGA, OLGIM, EGGIM).
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Fig. 1. Kaplan-Meier estimates of the cu- 2= 019
mulative incidence of multiple gastric le- SE o
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by log-rank test; a) and according to EG- 0

GIM (p = 0.041 by log-rank test; b). EG- b
GIM, endoscopic grading of gastric intesti-
nal metaplasia.

During follow-up time, 17 of 198 (8.6%) patients de-
veloped MGLs. The mean annual incidence of MGLs was
3.1 per 100 patient-years. The median interval time be-
tween ESD and the diagnosis of the first MGL was 19
months (range 12-44 months). Characteristics of these
lesions are summarized in Table 2. Three patients with
MGTLs also had SGLs at diagnosis or at the first follow-up
endoscopy. Three patients (17.6%) who had dysplasia as
primary lesion developed a more advanced lesion (in-
tramucosal carcinoma) during follow-up. MGLs were
mostly located in the lower third of the stomach (76.5%).
Close to two-thirds of MGLs (64.7%) were in the same
stomach third as the primarylesion. Only one MGL need-
ed surgical treatment because it did not meet the criteria
for ESD, with all others being treated by ESD.

Risk Factors for Multiple Gastric Lesions

Age above 60 years (OR 3.07, 95% CI 1.15-8.21) was
associated with multiple gastric lesions (Table 3). Ad-
vanced atrophic/metaplastic gastritis of the background
mucosa (based on the combination of the 3 scores: OLGA
III/TIV or/and OLGIM III/IV or/and EGGIM 5-10) was
not associated with higher risk of multiple lesions. How-
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ever, higher EGGIM scores (5-10) were related with the
development of multiple gastric lesions (OR 2.34, 95% CI
1.02-5.39). The presence of multiple lesions was also an-
alyzed using Kaplan-Meier method for age (Fig. 1a) and
EGGIM score (Fig. 1b). Patients over 60 years of age and
patients with EGGIM 5-10 had multiple gastric lesions
earlier. Current or former smoking status was more fre-
quent on multiple gastric lesions group, although the dif-
ference was not statistically significant (52.9 vs. 37.5%,
p=0.099).

However, on multivariable analysis, only age above
60 years was found as an independent risk factor for mul-
tiple lesions (adjusted OR [AOR] 3.30, 95% CI 1.05-
10.34). EGGIM score 5-10 had an AOR of 2.74 for mul-
tiple gastric lesions (95% CI 0.96-7.82).

Risk Factors for SGLs

Univariate analysis (Table 4) revealed that age over 60
years (OR 11.78, 95% CI 1.57-88.35) was associated with
the presence of SGLs. There was a tendency for current/
former smoking status (OR 2.32, 95% CI 0.97-5.56) and
OLGIM stage III/IV (OR 2.00, 95% CI 0.88-4.55). Multi-
variate analysis showed that age over 60 years (AOR
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Table 4. Analysis of risk factors associated with occurrence of SGLs, 1 (%)

Variable Without SGLs* ~ With SGLs* Univariate analysis Multivariate analysis
(n=197) (n=33)
OR 95% CI p value OR 95% CI p value

Age, years

<60 53/197 (26.9) 1/33 (3.0)

>60 144/197 (73.1)  32/33 (97.0) 11.78 1.57-88.35 0.003 10.10 1.40-88.04 0.023
Gender

Female 93/197 (47.2)  13/33(39.4)

Male 104/197 (52.8)  20/33 (60.6) 1.38 0.65-2.92  0.405 0.66 0.18-2.46 0.539
Smoking status

Never 96/154 (62.3)  10/33 (41.7)

Current or former 58/154 (37.7)  14/33 (58.3) 2.32 0.97-5.56 0.055 3.64 1.07-12.40 0.039
Drinking status, g alcohol/day

<40 72/115 (62.6)  9/18 (50.0)

>40 43/115 (37.4) 9/18 (50.0) 1.67 0.62-4.54  0.308
Family history of gastric cancer

No 85/119 (71.4) 13/20 (65.0)

Yes 34/119 (28.6) 7/20 (35.0) 1.35 0.49-3.66  0.560
Continuous use of aspirin

No 167/193 (86.5)  28/33 (84.8)

Yes 26/193 (13.5) 5/33 (15.2) 1.15 0.41-3.24 0.786
Helicobacter pylori infection status at diagnosis

No 120/164 (73.2) 19/27 (70.4)

Yes 44/164 (26.8) 8/27 (29.6) 1.15 0.47-2.81  0.762
Lesion size, mm

<10 23/192 (12.0) 4/32 (12.5)

>10 169/192 (88.0)  28/32 (87.5) 0.95 0.31-2.96  1.000
Lesion location

Upper third 53/197 (26.9) 9/33 (27.3) 1.02 0.43-2.44

Middle third 42/197 (21.3) 7/33 (21.2) 1.00 0.39-2.59

Lower third 102/197 (51.8) 17/33 (51.5) 1.00 0.999
Pathologic diagnosis of resected specimen

Dysplasia 83/197 (42.1) 15/33 (45.5)

EGC 114/197 (57.9) 18/33 (54.5) 0.87 0.42-1.83  0.721
Histologic type of EGC (excluding dysplastic lesions)

Differentiated 85/114 (74.6) 15/18 (83.3)

Undifferentiated 29/114 (25.4) 3/18 (16.7) 0.59 0.16-2.17  0.560
Mucosal neutrophilic inflammation

Absent or mild 131/156 (84.0)  26/31 (83.9)

Moderate or severe 25/156 (16.0) 5/31 (16.1) 1.01 0.35-2.88  1.000
Advanced stages of atrophy/intestinal metaplasia

Absent to mild (OLGA 0-II and

OLGIM 0-1II and EGGIM 0-4) 37/178 (20.8) 4/33 (12.1)
Moderate to severe (OLGA III/IV or/and 1.90 0.63-5.75  0.248 2.50 0.53-11.87 0.248
OLGIM III/IV or/and EGGIM 5-10) 141/178 (79.2)  29/33 (87.9)

OLGA®

0/1/11 55/154 (35.7) 8/30 (26.7)

II/1v 99/154 (64.3)  22/30(73.3) 1.53 0.64-3.66  0.339 2.19 0.66-7.21 0.198
OLGIMP

0/1/11 78/156 (50.0) 10/30 (33.3)

I1/1v 78/156 (50.0)  20/30 (66.7) 2.00 0.88-4.55 0.094 3.07 1.01-9.36  0.049
EGGIMP

0-4 55/167 (32.9) 6/32(18.8)

5-10 112/167 (67.1)  26/32(81.2) 2.13 0.83-5.47  0.111 3.13 0.84-11.64 0.088

Bold values indicate p values <0.1 in univariate analysis and <0.05 in multivariate analysis. SGL, synchronous gastric lesion; ECG, early gastric cancer;
EGGIM, endoscopic grading of gastric intestinal metaplasia; OLGA, operative link on gastritis assessment; OLGIM, operative link on gastric intestinal
metaplasia assessment. * Each denominator is the valid number for the variable. ® Multivariate analysis was performed individually for each variable (OLGA,

OLGIM, EGGIM).
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Table 5. Analysis of risk factors associated with occurrence of MGLs, 1 (%)

Variable Without MGLs*  With MGLs*  Univariate analysis Multivariate analysis
(n=181) (n=17)
OR 95%CI  pvalue OR 95%CI  pvalue

Age, years

<60 45/181 (24.9) 4/17 (23.5)

>60 136/181 (75.1) 13/17 (76.5) 1.08 0.33-3.47 1.000 1.37 0.22-8.39 0.732
Gender

Female 88/181 (48.6) 7/17 (41.2)

Male 93/181 (51.4) 10/17 (58.8) 1.35 0.49-3.71 0.557 0.99 0.16-6.16 0.999
Smoking status

Never 87/141 (61.7) 7/11 (63.6)

Current or former 54/141 (38.3) 4/11(36.4) 092 0.26-3.29 1.000 0.47 0.07-3.40 0.457
Drinking status, g alcohol/day

<40 61/99 (61.6) 9/11 (81.8)

>40 38/99 (38.4) 2/11(18.2) 036 0.07-1.74 0.322
Family history of gastric cancer

No 80/112 (71.4) 4/9 (55.6)

Yes 32/112 (28.6) 5/9 (44.4)  3.13 0.79-12.39 0.130 4.09 0.82-20.54 0.087
Continuous use of aspirin

No 158/177 (89.3) 13/17 (76.5)

Yes 19/177 (10.7) 4/17 (23.5) 256 0.76-8.65 0.124
Continuous use of PPI

No 36/169 (21.3) 2/16 (12.5)

Yes 133/169 (78.7) 14/16 (87.5) 1.89 0.41-8.72 0.531
Helicobacter pylori infection status at diagnosis

No 114/156 (73.1)  15/17 (88.2)

Yes 42/156 (26.9) 2/17 (11.8) 036 0.08-1.65 0.245
Helicobacter pylori infection status during follow-up

No 148/152 (97.4)  16/17 (94.1)

Yes 4/152 (2.6) 1/17 (5.9) 2.31 0.24-21.97 0.415
Lesion size, mm

<10 22/177 (12.4) 3/17 (17.6)

>10 155/177 (87.6) 14/17 (82.4)  0.66 0.18-2.49 0.465
Lesion location

Upper third 47/181 (26.0) 3/17(17.6)  0.50 0.13-1.86

Middle third 40/181 (22.1) 2/17 (11.8)  0.39 0.08-1.83

Lower third 94/181 (51.9) 12/17 (70.6) 1.00 0.409
Pathologic diagnosis of resected specimen

Dysplasia 88/181 (48.6) 10/17 (58.8)

EGC 93/181 (51.4) 7/17 (41.2)  0.66 0.24-1.82 0.421
Histologic type of EGC (excluding dysplastic lesions)

Differentiated 90/93 (96.8) 717 (100.0)

Undifferentiated 3/93 (3.2) 0/7 (0.0) 1.72 0.08-36.60 1.000
Previous synchronous lesions

No 154/181 (85.1) 14/17 (82.4)

Yes 27/181 (14.9) 3/17(17.6)  1.22 0.33-4.54 0.727
Mucosal neutrophilic inflammation

Absent or mild 127/150 (84.7) 12/15 (80.0)

Moderate or severe 23/150 (15.3) 3/15(20.0) 1.38 0.36-5.28 0.709

Advanced stages of atrophy/intestinal metaplasia
Absent to mild (OLGA 0-II and OLGIM 0-II

and EGGIM 0-4) 37/175 (21.1) 2/16 (12.5)

Moderate to severe (OLGA III/IV or/and

GAbOLGIM III/IV or/and EGGIM 5-10) 138/175 (78.9) 14/16 (87.5) 1.88 0.41-8.63 0.532 1.47 0.14-15.17 0.748

0/1/11 56/150 (37.3) 5/16 (31.3)

II/1v 94/150 (62.7) 11/16 (68.7) 1.53 0.64-3.66 0.631 1.85 0.29-11.85 0.515
OLGIM®

0/1/11 79/152 (52.0) 6/16 (37.5)

1/1v 73/152 (48.0) 10/16 (62.5) 1.80 0.62-5.21 0.271 2.26 0.37-13.84 0.379
EGGIMP

0-4 58/175 (33.1) 2/15 (13.3)

5-10 117/175 (66.9) 13/15 (86.7) 3.22 0.70-14.76 0.151 2.90 0.31-27.50 0.354

Bold values indicate p values <0.1 in univariate analysis and <0.05 in multivariate analysis. MGL, metachronous gastric lesion; ECG, early gastric cancer;
EGGIM, endoscopic grading of gastric intestinal metaplasia; OLGA, operative link on gastritis assessment; OLGIM, operative link on gastric intestinal
metaplasia assessment. * Each denominator is the valid number for the variable. ® Multivariate analysis was performed individually for each variable (OLGA,
OLGIM, EGGIM).
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10.10, 95% CI 1.40-88.04) and current or former smok-
ing status (AOR 3.64, 95% CI 1.07-12.40) were indepen-
dent risk factors. Chronic atrophic/metaplastic gastritis
based on OLGA, OLGIM, and EGGIM scores was not
associated with SGLs on univariate or multivariate analy-
sis. However, OLGIM stage III/IV (AOR 3.07, 95% CI
1.01-9.36) was also an independent risk factor for SGLs.

Risk Factors for MGLs

Univariate analysis (Table 5) did not show any factor
associated with MGLs development. In the multivariate
analysis, only family history of gastric cancer showed a
trend toward greater risk for MGLs (AOR 4.09, 95% CI
0.82-20.54).

The development of new endoscopic techniques and
higher quality of endoscopy increased the diagnosis of
EGC in recent years even in Western countries. These le-
sions can be treated with minimally invasive options like
ESD, which is being increasingly used and is now recom-
mended as the first-line treatment [7], since it preserves
the stomach and has significant advantages on patients’
quality of life over surgical treatment [8]. ESD is also as-
sociated with shorter hospital stay and fewer complica-
tions compared to surgery [27]. Since endoscopic resec-
tion spares a large area of gastric mucosa, patients are at
considerable risk of having SGLs and MGLs. Although
there are several well-known factors associated with gas-
tric cancer development [17], there are no established risk
factors for these multiple gastric neoplasms in Western
countries.

Factors associated with SGLs and MGLs after endo-
scopic resection have been previously studied in Eastern
countries. However, to our knowledge, there are no stud-
ies in Western countries about the clinicopathologic
characterization of patients with primary superficial gas-
tric neoplasms and subsequent risk factors for multiple
lesions, SGLs and MGLs.

Of all primary gastric lesions treated with ESD in this
study, there was no clear gender tendency with male gen-
der accounting for 53.9%. In Eastern countries, superfi-
cial gastric lesions were reported to be much more fre-
quent in male gender (>70%) [28-31]. A lower propor-
tion of H. pylori infection at the time of diagnosis was
reported in our study population (27.2%) compared with
previous data description of percentages superior to 50%
(28, 30, 32]. However, most of our patients were under

Risk Factors for Multiple Gastric Lesions

surveillance because of gastritis and probably had previ-
ous H. pylori eradications. Furthermore, Giemsa color-
ation at histopathologic specimen was the diagnostic test
used for H. pylori detection. This method has a lower sen-
sitivity (83%) when comparing to immunohistochemis-
try and fluorescent in situ hybridization; this, together
with the high prevalence of advanced stages of atrophy
may have led to underestimation of the real prevalence
of H. pylori infection [33]. Most of the lesions were in the
lower third of the stomach, similarly to most studies [28,
29, 34-36].

The great majority (98.4%) of the patients had gastric
atrophy or intestinal metaplasia, although a significant
proportion had only mild gastric atrophy or focal intesti-
nal metaplasia (32.6% were OLGA 1/11, 44.1% OLGIM I/
II and 29.6% EGGIM 1-4), and these results are similar
to those from Eastern populations [29]. Our results sug-
gest that early gastric lesions in the Western population
may appear equally in both sexes and in all stages of gas-
tritis. This supports the recent European Society of Gas-
trointestinal Endoscopy guidelines that recommend sur-
veillance of some patients with only focal metaplasia [23].
Additional studies should evaluate which patients with
initial stages of gastritis deserve endoscopic surveillance.

In our study, 14.3% of the patients had SGLs which is
in line with Eastern series. Seo et al. [37] and Young Jang
etal. [38] reported percentages of 14.5 and 12.9%, respec-
tively. Of all SGLs, more than half (63.6%) were diag-
nosed previously or at the time of the ESD procedure.
However, one-third of the SGLs was only detected in the
first follow-up endoscopy, showing the importance of
surveillance in the first months after ESD. This infor-
mation supports the suggestion of European Society of
Gastrointestinal Endoscopy: a follow-up endoscopy 3-6
months after ESD and then annually for attempted detec-
tion of new lesions [7]. Pimenta-Melo et al. [39] suggest-
ed that a rigorous protocol for endoscopy can reduce the
missed gastric lesions. This highlights the need for high-
quality endoscopy at diagnosis and even during ESD in
order to detect and timely treat SGLs, perhaps at the same
time of index ESD.

In our series, age over 60 years, current/former smok-
ing status, and OLGIM stage III/IV were independent
risk factors for SGLs. There are only a few studies regard-
ing the clinical features associated with SGLs. According
to our data, one study identified intestinal metaplasia in
the background mucosa as a risk factor for SGLs [34] and
previous reports associated older age with SGLs [14, 15].
Isobe et al. [15] described a significantly higher percent-
age of smokers in patients with SGLs when compared to
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patients without SGLs; however, smoking status was not
found as an independent risk factor. In opposition to our
results, Lim et al. [30] reported a primary tumor size of
<10 mm as a risk factor. Our results suggest that older
patients, smokers, or former smokers and patients with
advanced stages of gastritis have an increased risk of
SGLs. In these scenarios, endoscopic evaluation should
be particularly careful at the time of ESD, especially con-
sidering the higher anesthetic risk of older patients, so
that SGLs can be diagnosed and resected at the same time
if adequate and feasible.

In our study population, 8.6% of patients developed
MGLs with a mean annual incidence of 3.1 per 100 pa-
tient-years. These results are in accordance with a recent
review that reported incidences of MGLs after endoscop-
ic resection of EGC from 2.7 to 15.6% and annual inci-
dences of MGLs between 2.48 and 4% [16]. Abe et al. [40]
reported 7- and 10-year cumulative incidence of MGL of
13.1 and 22.7%, respectively. Kato et al. [36] reported a
constant incidence rate of MGLs development even after
>5 years after ESD, so surveillance for >5 years was rec-
ommended. Cho et al. [41] described similar 10-year cu-
mulative incidences of MGLs after endoscopic resection
of HGD and EGC.

We did not find any factor independently associated
with MGLs. Only family history of gastric cancer showed
a tendency to increase the risk of MGLs. In accordance
with our results, previous studies described an indepen-
dent association of family history and MGLs develop-
ment [29, 42]. Nevertheless, other risk factors were previ-
ously reported in Eastern series: older age [11, 31, 35, 38,
43]; male gender [34, 40, 44]; current smoking status [31];
severe gastric atrophy [43-45]; gastric intestinal metapla-
sia [30]; gastric body intestinal metaplasia [43]; and pres-
ence of previous SGLs [40, 46]. However, our results
showed that primary gastric neoplasia did not have the
same predominance in male gender as in Eastern series
and this fact can modify the effect of gender in MGLs de-
velopment. Although smoking status was not a risk factor
in our study, Ami et al. [31] described that a lifetime con-
sumption superior to 20 pack-years was independently
associated with MGLs. Some patients in our series may
have stopped smoking after the diagnosis of the primary
lesion. This may justify the increased risk of smoking for
SGLs and not for MGLs. Advanced stage of gastritis as a
risk factor for MGLs was not confirmed in our study, even
though it was a risk factor for SGLs (OLGIM III/IV) and
a factor associated with multiple lesions (EGGIM >4).
Our data indicate that after the removal of all visible le-
sions, genetic factors (family history) may be the most
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important ones for secondary lesions. Nevertheless, given
the high incidence of MGLs (3.1 per 100 patient-years),
our results do suggest that all patients benefit from strict
follow-up. It supports current guidelines that recom-
mend annual endoscopy in this situation [7].

Several studies have attempted to determine whether
the presence of H. pylori is associated with MGL [35, 42,
47-49]. Current evidence does suggest that H. pylori in-
fection almost doubles the risk of a secondary gastric le-
sion [49-51]; eradication is recommended in all these pa-
tients. In our study, all patients underwent eradication,
and only a minority had persistent infection despite treat-
ment. So, it was not possible to determine the real risk of
persistent H. pylori gastritis. However, it allowed the
study of other factors independently of H. pylori status
and no consistent risk factors were found. Again, our re-
sults do suggest that after endoscopic resection of all le-
sions (primary and SGLs) and after H. pylori eradication,
the risk of a new lesion remains high. Moreover, the real
protective effect of substances such as PPIs and aspirin
should be evaluated in prospective randomized con-
trolled trials since our study did not show any clear effect.

Some studies reported that new lesions tend to develop
in the same third of the stomach and with the same his-
tologic type as the primary lesion [30, 38, 52]. Our results
showed that 64.7% of MGLs were in the same third as the
primary neoplasm and 52.9% had an equal histologic type
(dysplasia or EGC). Our study showed that primary le-
sions (51.7%), SGLs (54.5%), and MGLs (76.5%) are more
frequently located in stomach lower third and this is in
line with previous studies [41, 53]. This predilection can
be attributed to the progression of gastric atrophy from
the antrum to the body. It may also be explained by the
initial antral location of H. pylori infection. Finally, the
antral mucosa may be more susceptible to carcinogenesis
than the remaining stomach mucosa.

Three patients with primary dysplastic lesions (2 HGD
and 1 low-grade dysplasia) developed metachronous ad-
enocarcinomas. This fact highlights the importance of
following-up these patients.

Only one MGL needed surgical treatment because it
did not meet the criteria for ESD (ulcerated undifferenti-
ated-type gastric lesion), with all others being treated by
ESD. This is in line with previous studies that reported
that almost all the MGLs could be treated through to a
new endoscopic procedure [38, 53].

This study has some limitations. First, it was per-
formed in a single tertiary referral center, and it was de-
signed retrospectively. Therefore, there are some missing
data. Second, patients were only inquired about their
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smoking and drinking status at the moment of diagnosis
and some patients may have stopped the consumption
during follow-up.

Nevertheless, it has also a few strengths. It is the first
study evaluating clinicopathologic characteristics of pri-
mary gastric neoplasia treated with ESD and defining
subsequent risk factors for multiple gastric lesions in
Western countries. Moreover, it is the first demonstrating
that an EGGIM correlates with the risk of having >1 le-
sion. In fact, for predicting multiple lesions, it was a risk
factor more powerful than histologic staging, suggesting
that, by quantifying metaplasia in all the gastric mucosa
and not only in small biopsy fragments, it may be a better
indicator of gastritis stage. However, since it was not pos-
sible to calculate EGGIM in every patient at the time of
the diagnosis or ESD (in patients who performed ESD in
2012-2013, EGGIM was only calculated after 2 or 3 years),
these results must be confirmed prospectively before firm
conclusions can be made.

Future studies should evaluate the risk factors associ-
ated with SGLs and MGLs in a prospective way, with a
higher number of patients and a longer follow-up time.

In conclusion, this study describes the characteristics
of patients with primary gastric superficial lesions for the
first time in a Western country. It suggests that surveil-
lance limited to patients with advanced stages gastritis
may miss some EGCs. Older age, current/former smok-
ing, and OLGIM stage III/IV increase the risk of SGLs.

Patients with these characteristics deserve a more careful
follow-up endoscopy at the time of ESD. Older age in-
creases the risk of multiple neoplasms. However, we did
not find any independent risk factor for MGLs. There-
fore, endoscopic surveillance after ESD should be done
equally in all patients.
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