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Abstract

Background and study aims The management plan for gastric indefinite for neoplasia is undetermined, and endoscopic for-
ceps biopsy might be inconclusive in ascertaining whether a resection is required. This study aimed to evaluate the clinical
outcomes of endoscopic submucosal dissection (ESD) for gastric indefinite for neoplasia and to identify the factors highly
predictive of true neoplasia.

Patients and methods This retrospective study was conducted in a single, tertiary, referral hospital between November
2008 and December 2015. A total of 109 gastric indefinite for neoplasia lesions from endoscopic forceps biopsy that were
resected by ESD were included in the study. The clinical outcomes and endoscopic factors for prediction of true neoplasia
were analyzed.

Results A total of 99 patients (90.8%) were diagnosed with definite neoplasia after ESD and were classified as category
3 (n=42), category 4 (n=50), and category 5 (n="7) according to the revised Vienna classification. The mean age of the
patients was 65.8 +9.8 years. The mean lesion size was 10.7+6.1 mm. The patient population predominantly consisted
of male patients (70.6%). The en bloc and complete endoscopic resection rates were 98.2% and 94.5%, respectively. Fac-
tors associated with true neoplastic lesions were male sex (odds ratio [OR] 8.596, p=0.008) and lesion size >5 mm (OR
11.355, p=0.003). Factors associated with category 4-5 were male sex (OR 3.165, p=0.021) and erosive change (OR
2.841, p=0.031).

Conclusions Endoscopic resection for indefinite for neoplasia with larger lesions size and erosive changes, especially in
males, should be considered when possible.

Keywords Neoplasia - Biopsy - Endoscopic submucosal dissection - Gastric cancer

With the advancement of endoscopic instruments, subtle
mucosal changes can be detected. Although an endoscopic
forceps biopsy is a useful method to differentiate between
benign and malignant lesions, pathologic diagnosis may
be inconclusive especially in borderline situations. Inter-
observer variability in the pathologic diagnosis of gastric
epithelial neoplasia, especially between Japanese and West-
ern pathologists, is a longstanding problem. The Japanese
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pathologists emphasize nuclear, cytologic, and glandular
architectural abnormalities to diagnose carcinoma. In con-
trast, Western pathologists emphasize the presence of inva-
sion. The diagnostic concordance rate between a Western
viewpoint and a Japanese viewpoint was 37% for gastric
epithelial neoplasia [1]. The Vienna classification of gas-
trointestinal epithelial neoplasia was developed to decrease
the differences between Western and Japanese pathologists
[1, 2]. After using Vienna classification, the diagnostic con-
cordance rate was increased to 71% for gastric epithelial
lesions [1].

According to the Vienna classification, an indefinite for
neoplasia was classified as category 2 and used when a
pathologist was unable to decide whether a lesion is neoplas-
tic or not [1, 2]. For gastric indefinite for neoplasia, follow-
up examination is recommended because of the uncertain
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nature of the lesion [1, 2]. However, from previous studies
on follow-up examinations for gastric indefinite for neopla-
sia, 26-47% of lesions were diagnosed as true neoplastic
lesions [3, 10]. The diagnostic discrepancy between endo-
scopic forceps biopsy and resected specimen was reported to
be 20.1-76.3% [4, 5]. Therefore, endoscopic resection may
be required in some patients diagnosed with indefinite for
neoplasia. An endoscopic mucosal resection or endoscopic
submucosal dissection (ESD) has been used to remove gas-
tric epithelial or subepithelial neoplasia. In particular, by
using ESD technique, >90% of lesions can be removed by
en bloc maneuver [4, 6]. Although no sufficient evidence has
been available to support ESD as a diagnostic modality for
gastric indefinite for neoplasia, it may be a useful diagnostic
or therapeutic tool for gastric indefinite for neoplasia, which
can be removed endoscopically.

This study aimed to evaluate the outcomes of ESD for
gastric indefinite for neoplasia from endoscopic forceps
biopsy and to analyze the associated factors predictive of
true neoplasia (categories 3—5 according to the revised
Vienna classification).

Materials and methods

Patients

The medical records of patients who underwent ESD at the
Pusan National University Yangsan Hospital in the Republic

of Korea between November 2008 and December 2015 were
reviewed retrospectively. During the study period, a total

of 1901 gastric epithelial neoplastic lesions were resected
by ESD. Pathologic diagnoses were classified according to
the revised Vienna classification: category 1 (negative for
neoplasia), category 2 (indefinite for neoplasia), category
3 (low-grade adenoma/dysplasia), category 4 (high-grade
adenoma/dysplasia, noninvasive carcinoma, suspicious for
invasive carcinoma, and intramucosal carcinoma), and cat-
egory 5 (submucosal invasion by carcinoma) [2]. Among
the 1901 gastric epithelial neoplastic lesions, category 3
(n=1076) and categories 45 (n="716) from endoscopic
forceps biopsy were excluded. Finally, a total of 109 cat-
egory 2 (indefinite for neoplasia) lesions were enrolled and
analyzed (Fig. 1). Prior to ESD procedure, written informed
consent was obtained from all patients. The present study
was approved by the ethics committee of the institutional
review board (Institutional Review Board no. 05-2018-091).

Procedure

Diagnostic or therapeutic endoscopy was performed using
a standard single-channel endoscope (GIF-H260, GIF-
H260Z, or GIF-HQ290; Olympus Optical, Tokyo, Japan)
or a 2-channel endoscope (GIF-2TQ260M; Olympus Opti-
cal, Tokyo, Japan). One or two endoscopic forceps biopsy
samples were obtained before ESD. During ESD procedure,
conscious sedation using intravenous midazolam (0.05 mg/
kg) and meperidine (50 mg) was usually performed. During
ESD, the first step is creating a marking of 1-2 mm out-
side the lesion using electrosurgical knives. Then, a solu-
tion containing a mixture of normal saline, epinephrine,
and indigo carmine was injected into the submucosa, and

Between November 2008 and December 2015, a total of 1901 gastric neoplastic lesions were resected via endoscopic submucosal dissection.
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‘ A total of 109 category 2 lesions from endoscopic forceps biopsy were resected by endoscopic submucosal dissection. ‘
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a circumferential incision/submucosal dissection was per-
formed using electrosurgical knives (needle or insulation-
tipped electrosurgical knife). After removal of a lesion, pre-
ventive coagulation for all visible vessels was done in the
artificial ulcer bed [4-7] (Fig. 2).

Clinical and endoscopic factors

All clinical data were reviewed by an endoscopist (CW Choi,
M.D., PhD). The location of the lesions was classified as
the lower third, middle third, or upper third of the stomach
[8]. The maximal diameter of a lesion was measured via a
pathologic examination of resected specimen. Erythematous
and whitish color changes and the color of the lesions with
the background mucosa were compared. Nodularity was
checked when irregularly raised or nodular mucosa was pre-
sent. The submucosal fibrosis was recorded after confirming
the presence of fibrosis during dissecting submucosa. The
endoscopic extent of atrophic gastritis was measured using
the Kimura-Takemoto classification system: mild (normal
to closed type 2), moderate (closed type 3 to open type 1),
and severe (open type 2 to open type 3) [9]. The procedure
time was calculated from the marking to the completion of
preventing coagulation after the removal of the lesion.

The resected specimens were stretched, pinned, and
fixed with formalin. Specimens that were resected in a
piecemeal fashion were reconstructed as accurately as
possible. Fixed specimens were then sectioned at 2-mm
intervals. En bloc resection was defined as a resection in a
single piece of the lesion. Endoscopic complete resection
was defined as the absence of tumors cells at the margins
of an en bloc-resected specimen (Fig. 3).

Statistical analyses

Univariate analysis using either a Chi-square test or the
Fisher’s exact test for categorical variables or the Stu-
dent’s ¢ test for continuous variables was performed. The
variables with p <0.05 in the univariate analysis were
included for the multivariable analysis using multiple
logistic regression models. A p value of <0.05 was con-
sidered to be statistically significant. Calculations were
performed using the Statistical Package for the Social
Sciences (SPSS) version 21.0 for Windows (IBM Corp.,
Armonk, NY, USA).

Fig.2 A case of a 39-year-old female who underwent endoscopic
submucosal dissection. A A 15-mm-sized depressed mucosal lesion
at the posterior angle (black arrow). B Submucosal dissection was
performed. C En bloc resection was performed. Blue circle indi-
cates tumor margin. D A histology of endoscopic forceps biopsy.
Severe inflammatory cells and atypical cells were seen (red circle).
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A pathologist could not determine whether the lesion is malignant or
not (X 100). E Characteristic histologic picture of well-differentiated
carcinoma from endoscopic submucosal dissection (yellow circle)
(x40). F The well-differentiated adenocarcinoma invades the muscu-
laris mucosa, not through the submucosa. (Color figure online)
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Fig.3 A case of finally diagno-
sis from indefinite for neopla-
sia to early gastric cancer (a
67-year-old woman). A, B Con-
ventional endoscopic image:
the depressed lesion located

at cardia with surface redness
(black arrows). C Magnifying
endoscopy with narrow-band
imaging finding of the lesion.
A distinct demarcation line (red
arrows) is detected between

the background mucosa and

the depressed lesion. Within
the demarcation line, it shows
irregular microvascular pattern
plus irregular microsurface pat-
tern. D En block resected speci-
men. (Color figure online)

Results

Figure 1 shows a summary of the final diagnosis and treat-
ment results of the 109 patients. A total of 99 patients
(90.8%) were diagnosed with definite neoplasia and were
classified as category 3 (n=42), category 4 (n=50), and
category 5 (n=7). There were 46 early gastric cancers
(EGCs). Of those, 39 were category 4 (mucosal cancer) and
7 were category 5 (submucosal cancer). Each of histological
types was classified into well-differentiated types (n=33)
and moderately differentiated types (n=06) in category 4.
In category 5, there were well-differentiated types (n=3),
moderately differentiated types (n=3), and signet ring cell
carcinoma (n=1). Among the category 4 lesions, one patient
needed an additional operation, and two additional ESD
were performed during follow-up because of local recur-
rence. Among the category 5 lesions, additional operations
were performed on 4 patients (no evidence of lymph node
metastasis after operation). Three patients refused additional
operation, and no evidence of recurrence was found during
follow-up examinations (Fig. 1; Table 1).

The patients’ mean age was 65.8 +9.8 years. The mean
lesion size was 10.7 + 6.1 mm. The patient population con-
sisted predominantly of male patients (77/109, 70.6%). The
most predominant location was the lower third of the stom-
ach (85/109, 78.0%). The en bloc and complete endoscopic

resection rates were 98.2% and 94.5%, respectively. Delayed
bleeding after ESD occurred in 8.3% of the patients. Perfora-
tions during ESD procedure occurred in 2 patients (1.8%),
which were closed successfully by endoscopic clips without
operation (Table 1).

Associated factors with true neoplastic lesions (categories
3-5) were analyzed (Table 2). After univariate and multi-
variate analyses, male sex (odds ratio [OR] 8.596, 95% con-
fidence interval [CI] 1.755-42.088, p =0.008) and lesion
size>5 mm (OR 11.355, 95% CI 2.298-56.109, p =0.003)
were significant. Associated factors with categories 4-5
(high-grade neoplasia and early gastric cancer [EGC]) were
analyzed additionally (Tables 2, 3). After univariate analysis,
male sex, submucosal fibrosis, erythema, depression, and
erosion were significant. After multivariate analysis, male
sex (OR 3.165,95% CI 1.192-8.399, p=0.021) and erosive
change (OR 2.841, 95% CI 1.101-7.324, p=0.031) were
significant.

Discussion
The nature of gastric indefinite for neoplasia remains to be
fully elucidated. When a pathologist cannot decide whether

the tissue from endoscopic forceps biopsy is truly neoplastic
or not, they usually use indefinite for neoplasia or atypia as
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Table 1 Baseline characteristics

Categories 1-2  Categories 3-5 Total (n=109) p Value
(n=10) n=99)
Age, years, mean (SD) 63.3 (14.5) 66.1(9.2) 65.8 (9.8) 0.385
Male, n (%) 3 (30) 74 (74.7) 77 (70.6) 0.003
Lesion size, mm, mean (SD) 6.4 (4.9) 11.1 (6.1) 10.7 (6.1) 0.019
Lesion size >5 mm, n (%) 5(50.0) 89 (89.9) 94 (86.2) <0.001
Procedure time (min), mean (SD) 18.2 (11.1) 22.5(16.9) 28.2 (8.6) 0.425
Follow-up (month), mean (SD) 10.3 (11.9) 25.1 (21.4) 23.7 (21.2) 0.035
Locations of lesions, n (%) 0.599
Lower third 9 (90.0) 76 (76.8) 85 (78.0)
Middle third 1 (10.0) 19 (19.2) 20 (18.3)
Upper third 0(0) 4 (4.0) 4(3.7)
En bloc resection, n (%) 10 (100) 97 (98.0) 107 (98.2) 0.650
Complete resection, n (%) 10 (100) 93 (93.9) 103 (94.5) 0.423
Final pathologic diagnosis, n (%) <0.001
Category 1 10 (100) 0(0) 10 (9.2)
Category 3 0(0) 42 (42.4) 42 (38.5)
Category 4 0(0) 50 (50.5) 50 (45.9)
Category 5 0(0) 7(7.1) 7(6.4)
Endoscopic atrophic gastritis, n (%) 0.236
Mild extent 6 (60.4) 33 (33.3) 39 (35.8)
Moderate extent 3(30.0) 44 (44.4) 47 (43.1)
Severe extent 1(10.0) 22 (22.2) 23 (21.1)
Ulceration, n (%) 0(0) 8(8.1) 8(7.3) 0.350
Scar, n (%) 0(0) 10 (10.1) 10 (9.2) 0.292
Submucosal fibrosis, n (%) 1(10.0) 26 (26.3) 27 (24.8) 0.256
Whitish mucosa, n (%) 3 (30.0) 60 (60.6) 63 (57.8) 0.062
Erythema, n (%) 8 (80.0) 80 (80.8) 88 (80.7) 0.951
Nodularity, n (%) 1(10.0) 13 (13.1) 14 (12.8) 0.778
Depression, n (%) 2 (20.0) 39 (39.4) 41 (37.6) 0.228
Erosion, n (%) 2 (20.0) 33 (33.3) 35 (32.1) 0.389
Submucosal invasive lesion, n (%) 0(0) 5.1 5 (4.6) 0.467
Lymphatic invasion, n (%) 0(0) 1(1.0) 1(0.9) 0.750
Delayed bleeding, n (%) 0(0) 9(9.1) 9 (8.3) 0.320
Perforation, n (%) 1(10) 1(1.0) 2 (1.8) 0.044
Local recurrence, n (%) 0 (0) 3 (3.0 3(2.8) 0.577
Helicobacter pylori infection, n (%) 4 (40.0) 47 (47.5) 51 (46.8) 0.652
Anti-PLT medication, n (%) 0(0) 17 (17.2) 17 (15.6) 0.154

SD standard deviation, PLT platelet

diagnosis. From previous other reports, 26-47% of lesions
may be true neoplastic lesions after follow-up examina-
tion [3, 10]. In the present study, ESD of feasible gastric
epithelial lesions was conducted for endoscopic resection.
After endoscopic resection, the pathologic diagnosis rates of
true neoplasia and categories 4-5 (high-grade dysplasia or
EGC) were 90.8% and 52.2%, respectively. The discrepancy
between endoscopic forceps biopsy and resected specimen
had been reported to be 20.1-76.3% of lesions [4, 5]. Endo-
scopic forceps biopsy is a simple diagnostic method for gas-
trointestinal epithelial lesions. However, in some instances,

@ Springer

an endoscopic forceps biopsy may be inconclusive to diag-
nose EGC. Several possible reasons may be present for
discrepancy. The first reason may be that target biopsy for
neoplastic lesion is not performed. The high-grade dyspla-
sia or invasive cancer may exist focally within background
low-grade dysplasia [5]. For an EGC of signet ring cell car-
cinoma without surface changes, the target biopsy may be
more difficult because it may spread subepithelially [11].
The second reason may be that the dysplastic lesion may be
too subtle to be determined whether it is neoplastic or not.
In this regard, increasing the number of biopsies or larger
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Table 2 Associated risk factors for gastric definite neoplasia

Univariate analysis Multivariate analysis
OR 95% CI p value OR 95% C1 p Value
A
Male 6.907 1.659-28.759 0.003 8.596 1.755-42.088 0.008
Lesion size>5 mm 8.900 2.192-36.141 <0.001 11.355 2.298-56.109 0.003
B
Male 2.833 1.199-6.694 0.016 3.165 1.192-8.399 0.021
Submucosal fibrosis 4.472 1.634-12.238 0.002 2.789 0.934-8.324 0.066
Erythema 4.622 1.553-13.753 0.004 3.177 0.968-10.423 0.056
Depression 2.443 1.094-5.456 0.028 2.137 0.826-5.526 0.117
Erosion 2.711 1.161-6.331 0.019 2.841 1.101-7.324 0.031

(A) risk factors for categories 3-5 (B) risk factors for category 5
OR odd ratio, CI confidence interval

Table 3 Associated risk factor Categories 1-3  Categories 4-5 Total (n=109) p Value

for cate.gories 4—5. with .gast.ric (n=52) (n=57)
indefinite neoplasia: univariate
analysis Age, years, mean (SD) 64.8 (9.7) 66.8 (9.8) 65.8 (9.8) 0.304
Male, n (%) 31 (59.6) 46 (80.7) 77 (70.6) 0.016
Lesion size (mm) mean (SD) 9.5(4.9) 11.7 (6.9) 10.7 (6.1) 0.058
Lesion size >20 mm, n (%) 3(5.8) 8 (14.0) 11 (10.1) 0.152
Lesion size> 10 mm, n (%) 29 (55.8) 32 (56.1) 61 (56.0) 0.969
Lesion size>5 mm, n (%) 44 (84.6) 50 (87.7) 94 (86.2) 0.638
Procedure time (min) mean (SD) 19.1 (11.5) 25.0 (19.6) 28.2 (8.6) 0.063
Locations of lesions, n (%) 0.262
Lower third 44 (84.6) 41 (71.9) 85 (78.0)
Middle third 7 (13.5) 13 (22.8) 20 (18.3)
Upper third 1(1.9) 3(5.3) 4@3.7)
En bloc resection, n (%) 52 (100) 55 (96.5) 107 (98.2) 0.173
Complete resection, n (%) 51 (98.1) 52 (91.2) 103 (94.5) 0.117
Endoscopic atrophic gastritis, n (%) 0.090
Mild extent 24 (46.2) 15 (26.3) 39 (35.8)
Moderate extent 18 (34.6) 29 (50.9) 47 (43.1)
Severe extent 10 (19.2) 13 (22.8) 23 (21.1)
Ulceration, n (%) 2(3.8) 6 (10.5) 8(7.3) 0.182
Scar, n (%) 2(3.8) 8 (14.0) 10(9.2) 0.066
Submucosal fibrosis, 7 (%) 6 (11.5) 21 (36.8) 27 (24.8) 0.002
Whitish mucosa, n (%) 34 (65.4) 29 (50.9) 63 (57.8) 0.126
Erythema, n (%) 36 (69.2) 52 (91.2) 88 (80.7) 0.004
Nodularity, n (%) 4(1.7) 10 (17.5) 14 (12.8) 0.125
Depression, n (%) 14 (26.9) 27 (47.4) 41 (37.6) 0.028
Erosion, n (%) 11 (21.2) 24 (42.1) 35 (32.1) 0.019
Lymphatic invasion, n (%) 0(0) 1(1) 1(0.9) 0.337
Delayed bleeding, n (%) 2(3.8) 7 (12.3) 9(8.3) 0.110
Perforation, n (%) 1(1.9) 1(1.8) 2(1.8) 0.948
Local recurrence, n (%) 0(0) 3(6.3) 3(2.8) 0.093
Synchronous lesion, n (%) 3(5.8) 3(5.3) 6(5.5) 0.908
H. pylori infection, n (%) 21 (40.4) 30 (52.6) 51 (46.8) 0.201
Anti-PLT medication, n (%) 5(9.6) 12 (21.1) 17 (15.6) 0.100

SD standard deviation, PLT platelet
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size of biopsy specimens may improve the diagnostic accu-
racy of endoscopic forceps biopsy. A previous study com-
pared the results of conventional and jumbo forceps biopsy,
which showed that the increasing number of biopsies was
more important than forceps size [12]. A previous prospec-
tive study conducted by Graham et al. reported that the first
biopsy yielded a correct diagnosis only in 70% of patients
with gastric cancer and three additional biopsy specimens
increased the yield to >95% [13]. However, in recent years,
with the advancement of endoscopic instruments, the minute
EGC <5 mm can be detected [14]. For small EGC lesions,
because bleeding from a previous biopsy may obscure the
lesion to the target next biopsy, the first target biopsy is the
most important [15]. If the proper target biopsy was done,
the diagnostic yield of the first biopsy was reported to be
92.3% [15]. In the present study, the mean lesion size was
10.7 mm. Obtaining >4 biopsy samples is difficult, and
submucosal fibrosis caused by multiple biopsy may be an
obstacle for subsequent ESD. Therefore, we usually per-
formed endoscopic forceps biopsy 1-2 times according to
the endoscopists’ decision.

The management plan for gastric indefinite for neopla-
sia is yet to be determined. Previously, although follow-up
is needed because of the uncertain nature of the lesion [1,
2], a recommendation of optimal surveillance interval is
absent. In recent years, endoscopic resection for adenoma-
tous polyps of any size or gastric polyps is suggested when
possible [16]. Therefore, the management plan for gastric
indefinite for neoplasia should be individualized. However,
endoscopic resection for all cases of gastric indefinite for
neoplasia is unnecessary. In the present study, the associ-
ated factors with true neoplastic lesions were evaluated.
Significant factors were male sex, a lesion size >5 mm,
and erosive changes. However, the reason why male sex is
considered a risk factor remains unclear. An epidemiologic
study reported that gastric cancer incidence rates are two-
to threefolds higher in men than in women [17] and the
annual age-standardized incidence rates of gastric cancer
are 65.9/100,000 in men in Korea [18]. Well-known endo-
scopic findings associated with EGC are larger lesion size
and surface abnormalities such as depressive morphol-
ogy, erythematous color compared with the surrounding
mucosa, erosive change, and nodular surface pattern [4, 5,
10, 12, 19-21]. If pathologic diagnosis of gastric indefi-
nite for neoplasia is reported for lesions with highly suspi-
cious of endoscopic findings of EGC, complete resection
is usually recommended regardless of lesion size when
possible. In the present study, 90.8% of resected lesions
were diagnosed as definite neoplasia (38.5% category 3
and 52.3% categories 4-5). Therefore, if indefinite for
neoplasia lesions have highly suspicious endoscopic find-
ings of EGC, endoscopic resection of lesions is a valuable
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treatment option rather than a regular follow-up examina-
tion. In our hospital, if these risk factors are present and
endoscopic resection is feasible, endoscopic resection is
strongly recommended after discussion with the patient.
If the patient does not want to undergo endoscopic resec-
tion, or if there are no risk factors, follow-up endoscopy
is performed for re-biopsy after 3 months and 6 months.
During the waiting period, diagnosis and treatment of
Helicobacter pylori infection are performed. Because a
previous report has shown that H. pylori eradication can
suppress the progression of adenomatous lesions to some
degree or regress [22].

The present study has several limitations. First, selec-
tion bias may be present because of a retrospective anal-
ysis of medical chart review. Most of the patients were
referred from other hospitals or medical clinics. Because
the sample size is small, we cannot generalize the present
study results. Second, we could use only the endoscopic
findings of lesion diameter and macroscopic appearances
of conventional white light endoscopy. Image-enhanced
endoscopy with magnification might improve the target
endoscopic forceps biopsy. However, not all endoscopic
examinations can use image-enhanced endoscopy with
magnification. Although advanced image-enhanced endos-
copy with magnification may be useful, conventional white
light endoscopic findings are still important.

In summary, the recommended simple follow-up exami-
nation for gastric indefinite for neoplasia is inappropriate
for patients with suspicious endoscopic findings of EGC
or true neoplasia. We should keep in mind that the dis-
crepancy between endoscopic forceps biopsy and resection
may exist. This study showed highly successful outcomes
of ESD for gastric indefinite for neoplasia from endoscopic
forceps biopsy. Some patients had submucosal invasive or
lymphovascular invasive EGC. If simple follow-up exami-
nations were recommended for EGC patients, they might
miss the chance for endoscopic resection. Furthermore,
repeated follow-up examination with biopsy may burden
the patients’ financial, physical, and psychological strains.
When possible, endoscopic resection for these lesions
should be considered for lesion size >5 mm and surface
changes such as erosion, especially in males.
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