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Abstract

Background Treatment with endoscopic submucosal
dissection (ESD) for gastric category 3 lesion (low grade
dysplasia, LGD) diagnosed by endoscopic forceps biopsy
(EFB) is controversial.

Aims The purpose of the present study was to validate the
use of ESD for gastric LGD diagnosed by EFB and to
evaluate predictable factors for pathologic upgrade diag-
nosis to category 4 (high grade dysplasia, HGD) or 5 (early
gastric cancer, EGC) lesions.

Methods Between November 2008 and October 2011, a
retrospective analysis of a prospective database was con-
ducted at a single tertiary referral center. A total of 218
ESD procedures were carried out for gastric LGD lesions
identified by EFB. The under-diagnosis rate by EFB and
the predictable factors for upgrade diagnosis to category 4
or 5 lesions were analyzed.

Results  Pathologic discrepancy between EFB and surgi-
cal resection was 20.1 % (44/218). Thirty eight lesions
(17.4 %) were diagnosed HGD or EGC by ESD. Gastric
HGD lesions were 14 cases (6.4 %) and EGC lesions were
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24 cases (23 mucosal and 1 submucosal cancer) (11.0 %).
Multivariate analysis revealed that lesion diameter more
than 1 cm (OR 3.496 [95 % CI 1.375-8.849]), surface
redness (OR 6.493 [95 % CI 2.557-16.666]) and nodular
surface (OR 2.762 [95 % CI 1.237-6.172]) were significant
risk factors.

Conclusions Endoscopic resection can be recommended
if a LGD lesion has risk factors such as a size of 1 cm or
greater, surface redness or surface nodulariy. For lesions
without the risk factors, follow-up endoscopy may be
recommended.

Keywords Gastric dysplasia - Endoscopic submucosal
dissection - Endoscopic forceps biopsy

Introduction

Gastric cancer remains a major problem worldwide. The
intestinal type of gastric cancer develops through a cascade of
well-defined and recognizable precursors (inflammation—
metaplasia—dysplasia—carcinoma sequence) [1]. Gastric ade-
noma/dysplasia is regarded as a precancerous lesion and the
risk of carcinoma generally increases with the histological
grade of the dysplasia (low grade to high grade dysplasia) [2,
3]. To date, the natural history of gastric adenoma/dysplasia is
still uncertain. Previous reports have strongly suggested that
high grade dysplasia (category 4 in the Vienna classification)
is highly predictive of invasive carcinoma, which either
coexists or appears within a short time after biopsy [4, 5].
Therefore, from the revised Vienna classification, high grade
dysplasia should be removed by endoscopic resection [6].
However, data on the clinical significance of low-grade ade-
noma/dysplasia (category 3 in the Vienna classification) are
still scant. Even though low-grade adenoma/dysplasia lesions
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are commonly found in everyday practice, there are no
international recommendations to guide. Correct diagnosis
and grading of dysplasia are critical, because the reported
progression rates of dysplasia to gastric cancer vary greatly,
from 0 to 73 % per year [4, 7-10]. Moreover, gastric adenoma
and well-differentiated adenocarcinoma are often difficult to
differentiate based on the histopathological findings of biopsy
specimens. Correct diagnosis and grading of dysplasia can
predict both the risk of malignant transformation and the risk
of metachronous gastric cancer. Standardization of the low
grade dysplasia lesions and focusing on patients with the risk
of progression of higher risk lesions may be cost-effective.

Endoscopic submucosal dissection (ESD) is a useful
procedure for the treatment of early gastric neoplasms
because it facilitates en bloc resection [11, 12]. ESD allows
for a higher en bloc resection rate for larger lesions, and
thus a pathological diagnosis can be made more accurately
than other endoscopic techniques [11, 13]. A recent mul-
ticenter study conducted with more than 1,000 patients
with gastric neoplasm reported that the ESD-related com-
plication rate was relatively low [14]; however, evidence
regarding the appropriate treatment strategy are still
insufficient to decide whether gastric low grade adenoma/
dysplasia, which progresses slowly to invasive neoplasia,
should be observed with regular follow-ups or should be
removed by ESD/EMR. In particular, the validation of
ESD for gastric low grade adenoma/dysplasia has been
equivocal.

We performed ESD for gastric category 3 lesions (low
grade dysplasia, LGD) identified by endoscopic forceps
biopsy (EFB) and aimed to determined predictive factors
for gastric category 4 or 5 lesions (high grade dysplasia,
HGD or early gastric cancer, EGC).

Patients and Methods
Patients

Between November 2008 and October 2011, 413 ESD
procedures were carried out in Pusan National University
Yangsan Hospital in Korea. After exclusion, 218 cases of
gastric LGD identified by endoscopic forceps biopsy (EFB)
were included in this study. A prospective database was
retrospectively analyzed for this study. Exclusion criteria
were adenocarcinoma or HGD identified by EFB. Written
informed consent for the endoscopic submucosal dissection
was obtained from all patients before the procedure.

ESD Procedure

Two endoscopists (CW Choi and HW Kim) were involved
in the diagnostic and therapeutic endoscopy. Each
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endoscopist had performed more than 2,000 diagnostic
endoscopies and at least 50 ESD procedures at the begin-
ning of the study. We performed ESD in three steps; first,
normal saline with epinephrine and indigocarmine mixture
was injected into the submucosal layer to elevate the lesion
from the muscularis propria after marking around the
lesion; then, precutting the mucosa surrounding the lesion
was performed with the use of an electrosurgical generator
(ERBE VIO 300D, Endocut I mode, Effect 3, duration 2;
Erbe Co, Tubingen, Germany) by a flex knife or an insu-
lation-tipped electrosurgical knife 2 (IT 2); lastly, the
connective tissue of the submucosa beneath the lesion was
dissected with an IT 2 or a flex knife with coagulation
current (Swift coagulation 60W, ERBE VIO 300D). A
proton pump inhibitor (pantoprazole, 40 mg/d) was intra-
venously administered for 2 days after ESD and then orally
for 2 months for all patients.

Clinicopathologic Factors

Baseline characteristics and endoscopic findings were
assessed. Each endoscopic report was reviewed to deter-
mine the maximum diameter and macroscopic appearance
of the lesions. Endoscopic photographs were reviewed in
all cases. One endoscopist (CW Choi) reviewed and
analyzed the data. The Paris classification [15] was used
to define the gross types of the superficial lesions, which
were classified into elevated, flat, or depressed. The sur-
face redness, erosion, nodularity, ulceration, submucosal
fibrosis and location of the lesions were also evaluated.
Surface redness was defined as red discoloration on the
mucosal surface of the lesion compared to the surround-
ing mucosa. Surface nodularity was defined as the pre-
sence of irregularly raised or nodular mucosa. Lesions
with ulcerations or scarring secondary to previous ulcer-
ation (converging folds or deformity of the muscularis
propria, or fibrosis in the submucosa) were regarded as
ulcerations. The location of lesions was described using
the Japanese Classification of Gastric Cancer [16]. In this
system, the gastric area is divided into three equal sec-
tions: upper, middle, and lower.

All of the endoscopic forceps biopsy samples and
resected tissue slides were blindly reviewed by two
pathologists (DH Shin and JH Lee). Discordant cases were
reevaluated under multi headed microscope to reach
agreement. The resected specimens were stretched, pinned,
and fixed with formalin. Piecemeal-resected specimens
were reconstructed as much as possible. The fixed speci-
men was sectioned at 2-mm intervals. All of the lesions
were classified as gastrointestinal epithelial neoplasia
according to Vienna classification, i.e. low grade adenoma/
dysplasia in category 3 lesion, high grade adenoma/dys-
plasia or noninvasive carcinoma in category 4 lesion, and
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Table 1 The revised Vienna classification of gastrointestinal epi-
thelial neoplasia [17]

Table 2 Baseline characteristics of the lesions from endoscopic
forceps biopsy

Category Diagnosis
Negative for neoplasia
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
5 Invasive neoplasia
5.1 Intramucosal carcinoma®
52 Submucosal carcinoma or beyond

* Non-invasive indicates absence of evident invasion

" Intramucosal indicates invasion into the lamina propria or muscu-
laris mucosae

intramucosal carcinoma or submucosal carcinoma or
beyond in category 5 (Table 1) [17].

The “under-diagnosis” rate was defined as the propor-
tion of lesions diagnosed as high grade dysplasia or ade-
nocarcinoma (category 4 or 5) after ESD.

Statistical Analysis

Univariate analysis with chi-square test or Fisher’s exact
test for categorical variables and Student’s ¢ test for con-
tinuous variables were performed. Variables with p < 0.05
in univariate analysis were included in a forward stepwise
multiple logistic regression model to identify independent
associated risk factors for early gastric cancer. A value of
p < 0.05 indicated statistical significance. Statistical cal-
culations were performed with SPSS version 12.0 for
Windows (SPSS Inc., Chicago, IL, USA).

Results

During the study period, 218 ESD procedures were performed
for patients with gastric LGD lesions diagnosed by EFB. Clinical
baseline features of the enrolled patients are shown in Table 2.
The mean age was 62.00 £ 9.27 years. The most predominant
location was the lower third (177/218, 81.2 %). The most
common gross type was the elevated type (155/218, 71.1 %).
After ESD, the en bloc resection rate and complete
resection rate were 96.8 % (211/218) and 95.4 % (208/
211), respectively. The perforation rate and delayed
bleeding rate was 0.4 % (1/218) and 2 % (4/218), respec-
tively. Microperforation was resolved by conservative care
and bleeding was successfully controlled by endoscopic
intervention. No surgical intervention was needed.

Characteristic Low grade adenoma/dysplasia
from endoscopic biopsy
(n =218)

Age, years (mean, SD) 62.00 (9.27)

Sex M, %)

Location (n, %)

151 (69.3 %)

Lower third 177 (81.2)

Middle third 23 (10.6)

Upper third 18 (8.3)
Gross type (n, %)

Elevated 155 (71.1)

Flat 31 (14.2)

Depressed 32 (14.7)
Intestinal metaplasia (n, %) 164 (75.2)
Surface redness (n, %) 95 (43.6)
Ulcer (n, %) 17 (7.8)
Surface redness (n, %) 95 (43.6)
Surface erosion (n, %) 73 (33.5)
Surface nodularity (n, %) 80 (36.7)
Fibrosis (n, %) 13 (6.0)
Helicobacter pylori (n, %) 105 (48.2)
Lesion diameter (cm, SD) 1.22 (0.80)
Type 2 diabetes mellitus (n, %) 35 (16)
Hypertension (n, %) 43 (19)
Coronary artery disease (n, %) 9 4.1)
Hemoglobin (g/dl)(SD) 13.56 (1.42)
Platelet count (x 1000/pl, mean, SD) 227.43 (58.63)
Prothombin time (s, mean, SD) 10.68 (0.71)

After resection, the pathologic discrepancy rate between
EFB and ESD was 20.1 % (44/218). The under-diagnosis
rate was 17.4 % (38/218). The over-diagnosis rate was
2.8 % (6/218). Among under-diagnostic lesions, HGD
lesions were 14 cases (6.4 %) and EGC lesions were 24
cases (11.0 %, 23 intra-mucosal carcinoma and one sub-
mucosal lesion). Among resected specimens, the HGD or
EGC lesions focally exist (0.2-1.6 cm, range) within
background low grade dysplasia (Fig. 1). During the fol-
low-up, two cases of local recurrence (0.9 %) which was
associated with incomplete resection were reported.

Comparison analysis between ESD pathologies (cate-
gory 1-3 vs. category 4-5) showed that there were sig-
nificant differences in lesion diameter, surface redness and
surface nodularity (p = 0.001, <0.001 and 0.009 respec-
tively) but not in other clinical variables (Table 3).

Multivariate analysis for the associated risk factors for
category 4-5 lesions after ESD was performed. After adjust-
ment for patient age, sex and macroscopic type, lesion
diameter more than 1 cm (OR 3.496 [95 % CI 1.375-8.849]),
surface redness (OR 6.493 [95 % CI 2.557-16.666]) and
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Fig. 1 A case of upgrade
diagnosis to high grade
dysplasia. a Conventional
endoscopic image: the lesion
located at the antrum greater
curvature-posterior wall side.
b Narrow band image.

¢ Endoscopic submucosal
dissection (ESD) specimen
(long diameter 3.2 cm).

d Gross picture fixed with
formalin (blue line indicates
low grade dysplasia, red line
indicates carcinoma).

e Characteristic histological
pictures of low grade
dysplasia from ESD
specimen. f Characteristic
histological pictures of
carcinoma from ESD
specimen

nodular surface (OR 2.762 [95 % CI 1.237-6.172]) were
identified as significant risk factors (Table 4).

Discussion

Endoscopic resection is strongly recommended for HGD
(category 4 lesion), but therapeutic guidelines have not yet
been established for gastric LGD (category 3 lesion).
Although an endoscopic biopsy is the best method to
diagnose the dysplastic lesions, sometimes it is difficult to
rule out malignancy because the histopathology of the
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lesion is not homogeneous. Therefore, an initial finding of
a LGD cannot exclude the presence of a HGD or a focus of
carcinoma in an unsampled part of the lesion. Long-term
follow-up studies have demonstrated that LGD lesions do
not progress rapidly to HGD or carcinoma, thus some
authors have advocated a management approach of
scheduled endoscopic surveillance and re-biopsy [7, 8, 18].
However, others have suggested removal of the lesions
because of the histological discrepancy between forceps
biopsy and resected specimens [19, 20]. Recent studies
showed the underdiagnosis rate up to 37-40 % [19, 20].
The discrepancy rate in the present study was 20.1 %
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Table 3 C omparison among Characteristic Cat 1-3 Cat 4-5 Total P
endoscopic submucosal (n = 180) (n = 38) (n = 218)
dissection (ESD) pathology _ _ _
(n=218) Sex, male (n, %) 120 (66.7) 31 (81.6) 151 (69.3) 0.07
Age, years (mean, SD) 62.01 (8.81) 61.97 (11.33) 62 (9.27) 0.979
Lesion diameter 1.08 (0.72) 1.56 (1.17) 1.16 (0.83) 0.001
(cm, SD)
Size (long diameter),
(n, %) (cm)
<0.5 29 (16.1) 0 (0) 29 (13.3) 0.029
0.5-1.0 58 (32.2) 8 (21.1) 66 (30.3)
1.0-1.5 51 (28.3) 17 (44.7) 68 (31.2)
1.5-2.0 18 (10.0) 4 (10.5) 22 (10.1)
>2.0 24 (13.3) 9 (23.7) 33 (15.1)
Location (n, %)
Lower third 143 (79.4) 34 (89.5) 177 (81.2) 0.123
Middle third 19 (10.6) 4 (10.5) 23 (10.6)
Upper third 18 (10.0) 0 (0) 18 (8.3)
Gross type (n, %)
Depressed 24 (13.3) 8 (21.1) 32 (14.7) 0.277
Flat 24 (13.3) 7 (18.4) 31 (14.2)
Elevated 132 (73.3) 23 (60.5) 155 (71.1)
Surface redness 66 (36.7) 29 (76.3) 95 (43.6) <0.001
(n, %)
Surface erosion 57 (31.7) 16 (42.1) 73 (33.5) 0.215
(n, %)
Surface nodularity 59 (32.8) 21 (55.3) 80 (36.7) 0.009
(n, %)
Ulcer (n, %) 13 (7.2) 4 (10.5) 17 (7.8) 0.49
Fibrosis (n, %) 10 (5.6) 3(7.9) 13 (6.0) 0.58
Helicobacter 86 (47.8) 19 (50.0) 105 (48.2) 0.803
pylori (n, %)
Intestinal 133 (73.9) 31 (81.6) 164 (75.2) 0.318
metaplasia (n, %)
En bloc resection 174 (96.7) 37 (97.4) 211 (96.8) 0.824

rate (n, %)

Table 4 Logistic regression analysis of risk factors for presence of high-grade dysplasia and/or invasive carcinoma (Vienna categories 4 and 5)

in the low-grade dysplastic lesions removed by endoscopic resection

Characteristic Crude OR (95 % CI) p value Adjusted OR* (95 % CI) p value
Surface redness 5.917 (2.544-3.698) <0.001 6.493 (2.557-16.666) <0.001
Surface nodularity 2.717 (1.248-5.917) 0.012 2.762 (1.237-6.172) 0.013
Size (long diameter >1 cm) 3.058 (1.270-7.352) 0.013 3.496 (1.375-8.849) 0.009

OR odds ratio, CI confidence interval

% Adjusted for patient age, sex, macroscopic type

(44/218). The reasons for the difficulty in making an
accurate diagnosis based on the initial biopsy specimen are
as follows: (1) the structural atypia of both adenoma and
well-differentiated adenocarcinoma is too subtle to detect
in a small biopsy specimen, (2) cancer sometimes exists

focally in the lesion and sampling error might occur, and
(3) the regeneration of tissue showing atypia induced by
gastritis induces histological modification [19]. On exam-
ination of resected specimens in the present study, HGD or
EGC lesions exist either focally or intermixed within

@ Springer



426

Dig Dis Sci (2014) 59:421-427

background LGD lesions. Therefore, sample error from
EFB might be the major cause of the underdiagnosis.

Conventional endoscopy with biopsy may be insuffi-
cient to make a precise diagnosis of dysplastic lesions.
Recently, endoscopic imaging techniques, such as magni-
fying narrow-band imaging (NBI) endoscopy, were repor-
ted to be capable of predicting histologic characteristics of
EGC [21] and the histologic severity of gastritis [22]. Yao
et al. [23] reported that the finding of a white opaque
substance on magnified endoscopy with NBI differentiated
non-invasive neoplasm with a sensitivity of 94 % and a
specificity of 96 %. Although the use of an image-
enhanced endoscope (IEE) is a promising method to
improve the diagnostic accuracy of non-invasive neoplasm,
it is not clear yet whether it is clinically useful, because of
expert bias. To be a useful adjunctive for the diagnosis of
gastric dysplasia, further studies are warranted.

Many risk factors associated with malignant trans-
formation of dysplasia were reported. Lesion diameter
more than 1 cm [24] and the surface appearance of
dysplasia such as depressed morphology [5], erythema
and surface erosions [3], are reported as associated with
malignancy. In the present study, we observed a signif-
icant correlation with lesion size, surface redness and
surface nodularity.

In this study, the under-diagnosis rate in gastric LGD
was 17.4 %. Previous prospective long-term follow-up
studies have indicated that the 5-year gastric cancer inci-
dence in gastric LGD ranges from 17 to 30 %, and non-
invasive neoplasm is considered to be a premalignant
lesion [25]. Current knowledge also indicates that gastric
LGD is not only a premalignant lesion, but that malig-
nancies are detected in 11.4 % of cases. Endoscopic
mucosal resection (EMR) with a snare enables accurate
histopathological diagnosis by resecting the lesion as a
large piece. EMR is limited, however, in that it sometimes
results in a multiple piecemeal resection. Multiple piece-
meal resection is associated with a specimen burning effect
that interferes with an accurate pathological diagnosis.
Additionally, a local recurrence may occur, with a reported
incidence of approximately 10 % [20]. In the present study,
two cases of local recurrence were associated with
incomplete resection. To overcome these problems, the
ESD technique was developed to remove early gastric
neoplasm. ESD makes it possible to perform complete
resection regardless of size and location. A previous report
showed that the EMR group had a significantly higher
recurrence rate than the ESD group (18 vs. 3.7 %,
respectively, p < 0.001) [26]. However, ESD requires
advanced techniques; furthermore, there is a high fre-
quency of complications associated with the procedure [11,
12]. To evaluate the efficacy of ESD for gastric LGD, we
compared the risks and benefits of ESD. First, a diagnostic
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discrepancy rate was 20.1 % comparing pathologic results
of EFB and ESD. Second, the complete en bloc resection
rate was excellent with the rate of 95.4 %. Third, the
serious complication rate was low. The perforation rate was
0.4 % and significant delayed bleeding was 2 %. All these
complications were successfully treated with the endo-
scopic maneuver. Surgical treatment was not needed. This
result seems to be acceptable.

There are several limitations in the present study.
First, this retrospective study of gastric adenomas may
involve selection bias. Second, we used only lesion
diameter and macroscopic appearances of lesion for the
analyses. If recent diagnostic technology such as IEE
is used, more accurate preoperative diagnosis may be
accomplished.

In summary, the therapeutic strategy for gastric LGD
(category 3) is controversial. Some discrepancies can exist
between EFB samples and resected specimens because
EFB tissues may not be representative of the entire ade-
nomatous lesion. This study’s results show that there is a
considerable risk of under-diagnosis of higher grade of
lesions (category 4 or 5). A follow-up strategy might miss
the chance for endoscopic therapy. Furthermore, repeated
endoscopic examination with biopsies burdens the patient
with physiological, psychological, and financial strains.
Precautions should be taken in the management of patients
with gastric LGD, especially when lesion size of more than
1 cm, surface redness and nodular surface are present.
Endoscopic resection for diagnostic and therapeutic pur-
poses can be considered. Although bleeding and perfora-
tion were found in a small number of the patients in the
present study, all the complications were controlled by
endoscopic and conservative management. Therefore, we
suppose that ESD may be a therapeutic option for gastric
LGD for risk factors such as a size of 1 cm or greater,
surface redness or surface nodulariy. For lesions that have
none of the risk factors, follow-up endoscopy may be
recommended.
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