
Introduction
Endoscopic submucosal dissection (ESD) for early gastric can-
cer (EGC) has been widely performed around the world [1, 2].
The rate of curative resection (CR) for lesions that meet the
guideline of Japanese Gastric Cancer Association (JGCA) indica-
tions is as high as 97%, which provides strong assurance that
these lesions can be easily cured by ESD [3, 4]. Technical pro-
gress with ESD has enabled en bloc resection (ER) for large and
submucosal (SM) invasive lesions that were impossible to resect
in the past [5, 6]. Gotoda et al suggested that EGC with no risk
of lymph node metastasis is definable by using a large database,
so the indications for ESD have been expanded in Japan [7].
However, accurate assessment of depth of invasion is difficult
in pre ESD lesion.

SM1~2 lesions, in particular are difficult because their inva-
sion into the SM layer is slight. Tumor size more than 30mm,
remarkable redness, uneven surface and margin elevation are
characteristics of deeper SM cancer [8]. Even when using endo-
scopic ultrasonography (EUS), for example, the accuracy of es-

timating the depth of cancer invasion is only 65% to 86% [9].
The important problem is the discrepancy in depth before and
after ESD, which frequently occurs. When the diagnosis is diffi-
cult, empirical ESD as a diagnostic treatment may be a promis-
ing option.

In this study we evaluated the propriety of gastric ESD for to-
tal pathologic diagnosis of lesions which were endoscopically
suspected as out-of-indication, but not definitely diagnosed
before ESD.

Patients and methods
Patients

Among 287 cases of ESD due to EGC at our hospital between
June 2010 and November 2014, 18 cases in 18 patients were
suspected out-of-indication but not apparently diagnosed out-
of-indication according to endoscopic findings before the ESD.
A retrospective study was performed on these cases based on
their medical records. Patients with postoperative and residual
stomach were excluded. All 18 cases were performed by ex-
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ABSTRACT
Background and study aims We sometimes perform gastric en-

doscopic submucosal dissection (ESD) for total pathologic diagno-

sis when preoperative diagnosis is difficult. In the present study we

analyzed the treatment outcomes and adverse events of diagnostic

ESD for early gastric cancer (EGC).

Patients and methods We conducted a retrospective analysis of

18 consecutive cases of EGC in 18 patients with a suspected out-

of-indication diagnosis who underwent diagnostic ESD, between

June 2010 and November 2014. The following parameters were ex-

amined: the average length of the longer axis of the lesion; the pro-

cedure time; the rates of en bloc resection (ER), complete en bloc

resection (CER), and curative resection (CR) as treatment out-

comes; and the rates of perforation, delayed bleeding, aspiration

pneumonia, disease-related death, and emergency surgery as ad-

verse events.

Results The treatment outcomes were as follows: average length

of the longer axis of the lesion, 27.4 ±10.0mm; procedure time,

87.0 ±43.1 minutes; ER rate, 18/18 (100.0%); CER rate, 13/18

(72.2%); CR rate, 4/18 (22.2%). CR rate was achieved 37.5% for

the lesions which preoperative diagnosis was more than 30mm

(>30mm) in diameter differentiated type with mucosal layer/sub-

mucosal layer 1 invasion and ulceration positive. The adverse

events (AEs) were perforation in 1 of 18 (5.5%) patients and de-

layed bleeding in 1 of 18 (5.5%). There were no other AEs.

Conclusions Diagnostic ESD may be acceptable for future thera-

peutic strategy when we unconfirmed the pre ESD diagnosis be-

cause of lower rate of adverse events and high rate of ER.
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perts experienced with ESD in more than 1000 cases (N. Y, T. U,
O.G, J. H. and Y.O.). Written informed consent was obtained
from each patient.

Definition of depth of cancer invasion for cMucosal
layer (M)/SM1 or deeper than cSM2(SM massive)

For superficial polypoid tumors (type 0– I): pedunculated type
(type 0– I p) or steep elevation in the cM/SM1, sessile type
(type 0– I s) or a gentle elevation of the lesion circumference
mucosa such as a submucosal tunor (SMT); outstanding eleva-
tion or depression; disappearance of gastric area in the
cSMmassive. For superficial slightly elevated tumor (type 0– II
a): Lesion diameter < 20mm and gastric area present in the
cM/SM1, outstanding depression or elevation; a node of un-
even size; elevation on the depression side; hardness of the le-
sion circumference mucosa; and enlargement and fusion of
folds in the cSMmassive [10]. For superficial slightly depressed
tumor (0– II c) with ulceration-negative (UL-) findings: depres-
sion side <10mm; depression side flat in form; appearance of
regular minute granules on the depression side with undifferen-
tiated adenocarcinoma in the cM/SM1, lesion diameter > 40mm;
deep depression side; elevation on the depression side; irregu-
lar granules on the depression side; no gastric area on the de-
pression side; significant redness; an elevation of lesion circum-
ference mucosa such as an SMT; plateau elevation in the
cSMmassive. For 0– II c with ulceration-positive (UL+): decline
or interruption of the folds in the cM/SM1; enlargement and fu-
sion of folds; an elevation of lesion circumference mucosa such
as an SMT; thickness of lesion circumference folds and mucosa;
plateau elevation in the cSMmassive [11].

Nagahama T et al., meanwhile, identified a "non-extension
sign" as a characteristic endoscopic sign of cSM2 [12]. In our
study we diagnosed the depth of gastric cancer invasion as dee-
per than cSM2 according to the endoscopic sign mentioned
above.

ESD procedure

ESD procedure was performed using a dual knife or hook knife
(KD-650, KD-620, respectively; Olympus, Tokyo, Japan ), or a
combination of the above through a 2-channel scope equipped
with multibending and water jet functions (GIF-2TQ260M;
Olympus Optical). A soft transparent hood (D-201-13404;
Olympus, Tokyo, Japan) was attached to the tip of the endo-
scope to obtain good endoscopic views of the submucosal lay-
er. Marking dots were placed on the normal mucosa at approxi-
mately 5mm from the tumor margin to provide safety margins.
After submucosal injection of glycerol (10% glycerol and 5%
fructose; Chugai Pharmaceutical, Tokyo, Japan) with a small
amount of indigo carmine and 0.1% epinephrine, a mucosal in-
cision was made outside the marking dots. Hyaluronic acid so-
lution was added to the injection solution when mucosal eleva-
tion was insufficient due to ulceration of the lesion or massive
fibrosis of the submucosal layer [13, 14]. After mucosal inci-
sion, dissection of the submucosal layer was performed and en
bloc resection was able to be achieved completely. The resect-
ed specimen was cut into 4-mm-thick slices after formalin fixa-
tion. The histological type, size, depth of invasion, lateral and

vertical margins, and lymphatic-vascular invasion were evaluat-
ed in each slice according to the Japanese Classification of Gas-
tric Carcinoma [3].

Indications of ESD

Indications for ESD were determined by presence or absence of
a risk of nodal metastasis and according to the gastric cancer
treatment guidelines of the JGCA. The indication criteria were
defined as differentiated-type mucosal cancer without UL, less
than or equal to 20mm in diameter (≤20mm). Expanding-indi-
cation criteria were defined as follows: differentiated-type mu-
cosal cancer without UL, irrespective of tumor size; differenti-
ated-type mucosal cancer with UL, ≤30mm; differentiated-
type minute (within 500μm from the musclaris mucosae) sub-
mucosal invasive cancer, ≤30mm; and undifferentiated-type
mucosal cancer without UL, ≤20mm. Ot-of-indication criteria
were defined as EGCs that did not meet the indication criteria
or the expanded-indication criteria. Indication for ESD was
judged by more than 2 endoscopists using white light endos-
copy, chromoendoscopy with 2% acetic acid and indigo car-
mine, and narrow band imaging (NBI) magnified endoscopy.
EUS was additionally used when the depth of the cancer inva-
sion could not be assessed precisely. Histopathologic type was
determined by biopsy before ESD. We decided indication ESD
or not by group conference including ESD experts.

Judgment of pathologic result

ER was defined as resection in a single piece as opposed to pie-
cemeal resection (in multiple segments). Complete en bloc re-
section (CER) was defined when en bloc resection was achieved,
with tumor-negative margins. Curative resection (CR) was de-
fined when CER was achieved, with absence of lymphovascular
invasion. Unclear horizontal margin (HM) was analyzed as neg-
ative HM. Following are the guideline indication criteria and the
expanded indication criteria for curative resection and of gas-
tric ESD [3]. Guideline indication criteria: En-bloc resection,
HM0, vertical margin (VM) 0, lymphatic vessel invasion (ly) 0,
blood vessel invasion (v) 0 and ≤20mm, UL-, differentiated-
type, pT1a, Expanded indication criteria: En-bloc resection,
HM0, VM0, ly0, v0, and 1) (> 20mm), UL(-), differentiated-
type dominant, pT1a (In the mixed-type, the component of
the undifferentiated-type is [< 20mm]); 2) ≤30mm, UL(+), dif-
ferentiated-type dominant, pT1a,; 3) ≤20mm, UL(-), undiffer-
entiated-type dominant, pT1a; 4) ≤30mm, differentiated-type
dominant, pT1b (SM1: less than 500μm) (In the mixed-type, no
component of the undifferentiated-type is present at the tip of
the SM invasion).

Evaluation

The primary endpoint is to assess the ratio of the cases in which
diagnostic ESD is useful. Furthermore, ER, CER, CR and adverse
events were evaluated as the secondary endpoint.

The subjects were evaluated for the following treatment
outcomes and adverse events: 1) Treatment outcomes – Aver-
age of longer axis of lesions, Average ESD procedure times, the
rates of ER, CER, and CR. We defined as ‘procedure time’ from
the incision start of the lesion to the end; and 2) Adverse events
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– Rates of perforation, delayed bleeding aspiration pneumonia,
emergency surgery, and disease-related death. Delayed bleed-
ing was defined as bleeding that required transfusion or surgi-
cal intervention, or bleeding that caused the hemoglobin level
to decrease by 2g/dL. In addition, we also reported the out-
comes of non-CR cases.

Results
Preoperative diagnosis

The average patient age was 66.5 ±14.5 and the male/female
ratio was 16/2.

Preoperative diagnoses were as follows: invasion penetrat-
ing deeper than the SM2, 6 cases; M/SM1 invasion, differenti-
ated-type, > 30mm with UL(+), 8 cases; M/SM1 invasion, undif-

ferentiated-type and >20mm, 1 case; M/SM1 invasion, undif-
ferentiated type, with UL (+), 2 cases; M/SM1 invasion, undiffer-
entiated-type and >20mm with UL (+); 1 case (▶Table1). Only
1 case underwent EUS before the ESD procedure.

Outcomes of ESD procedures

The average values obtained were as follows: length of the
longer axis of the lesions, 27.4 ±10.0mm; ESD procedure time,
87.0±43.1 minutes; ER, 18/18 (100%); CER, 13/18 (72.2%);
and CR, 4/18 (22.2%) (▶Table 2).

Pathologic studies confirmed that CER was not
achieved in 5 lesions

VM positive, 3 cases; VM unclear, 2 cases (▶Table 3). Additional
surgery was performed for 3 cases, and there were no lymph
node metastasis cases.

Pathologic studies confirmed CR in 4 lesions
(▶Fig. 1)

Preoperative diagnosis for 3 of 4 CR cases (75.0%) was lesion for
> 30mm differentiated-type with M/SM1 and UL(+)’ (▶Table 4).
CR rate of lesion for > 30mm differentiated-type with M/SM1
and UL(+)’ was 3/8 (37.5%) (▶Table5).

Adverse events

The adverse events (AEs) from ESD were perforation in 1 of 18
(5.5%) patients and delayed bleeding in 1 (5.5%). There were
no cases of severe aspiration pneumonia, emergency surgery,
and disease-related death (▶Table 6).

▶Table 1 Preoperative diagnosis. 1

Preoperative diagnosis n=18

Deeper than SM2 (n=6) 6

M/SM1 invasion (n =12) > 30 mm+UL(+) 8

Undifferentiated-type + >20mm 1

Undifferentiated-type +UL(+) 2

> 20mm+UL(+) +Undifferentiated-type 1

M, mucosal layer; SM, submucosal layer; UL(+), ulceration positive.
1 The cancer invasion was deeper than SM2 in 6 cases, M/SM1 in 12 cases. (( Is footnote here in correct place?))

▶Table 2 Outcomes of ESD.

Outcomes n=18

Average of longer axis of lesions (mm) 27.4 ±10.0

Average ESD procedure times (minutes) 87.0 ±43.1

ER1 18/18 (100%)

CER1 13/18(72.2%)

CR1  4/18 (22.2%)

ER, en bloc resection; CER, Complete en bloc resection; CR, curative resec-
tion.
1 The rates of ER, CER, and CR were 100%, 72.2%, and 22.2%, respectively.

▶Table 3 Pathologic studies confirmed that CER was not achieved.1

Preoperative diagnosis Postoperative diagnosis

1 VM unclear 20mm≥ SM2 UL(-) diff. 21mm SM1 UL(-) tub1

2 VM positive 15mm≥ SM2 UL(-) diff. 15mm≥ SM2 UL(-) tub2 >por

3 VM positive 15mm≥ SM2 UL(-) diff. 15mm≥ SM2 UL(+) tub2 >1 >por

4 VM positive 30mm≥ SM2 UL(-) diff. 30mm≥ SM2 UL(-) por > tub2 > sig

5 VM unclear 45mm≥ SM2 UL(-) diff. 48mm≥ SM2 UL(-) tub2

CER, complete en bloc resection; HM, horizontal margin; VM, vertical margin; SM, submucosal layer; ≥ SM2, deeper than or equal to SM2; UL, ulceration; diff., dif-
ferentiated type; tub1, well differentiated tubular adenocarcinoma; tub2, moderately differentiated tubular adenocaricinoma; por, poorly differentiated adenocar-
cinoma; sig, signet-ring cell carcinoma.
1 4 in 5 cases were deeper than or equal to SM2 invasion.
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▶ Fig. 1 The estimated cancer invasion preoperatively was deeper than SM2, as elevations and depressions in the lesion were both clearly seen.
The pathological finding, however, was SM1. a White light imaging. b Chromoendoscopy with 2% acetic acid and indigocarmine. c ESD ulcer.
d ESD specimen.

▶Table 4 Pathologic studies confirmed to achieve CR.

Case Preoperative diagnosis1 Postoperative diagnosis

1 35mmM/SM1 UL(+) diff. 30mm adenoma

2 20mm≥ SM2 UL(-) diff. 22mm SM1 UL(-) tub1 >2 ly0 v0

3 35mmM/SM1 UL(+) diff. 12mmM UL(+) tub1 ly0 v0

4 31mmM/SM1 UL(+) diff 32mmM UL(-) tub2 > tub1 ly0 v0

CR, complete resection; M, mucosal layer; SM, submucosal layer; ≥ SM2, deeper than or equal to SM2; UL, ulceration; diff, differentiated-type; tub1, well-differenti-
ated tubular adenocarcinoma; tub2, moderately-differentiated tubular adenocaricinoma; ly, lymphatic invasion; v, blood vessel invasion.
1 Preoperative diagnosis for 3 in 4 CR cases (75.0%) were >30mm M/SM1 differentiate-type with UL(+)’.
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Outcomes of 14 non-CR cases

Additional surgery was performed in 10 of 14 (71.4%) patients.
Strict follow-up was performed every 6 months in 4 (28.6%) pa-
tients. The average follow-up period for the patients who were
strictly followed was 29.7 ±18.2 months (6–57 months). There
were no cases of local recurrence, distance metastasis, or death
related to gastric cancer. Among the 10 patients who under-
went additional surgery, lymph node metastasis cases were
not recognized. There were also no cases of residual cancer.

Discussion
To our knowledge, this is a first report of diagnostic gastric ESD
that were performed for total pathologic diagnosis when preo-
perative diagnosis was difficult. ESD for EGC has proven to be a
safe and effective treatment when it meets the guideline indi-
cations [4, 15]. Progress in endoscopic devices and techniques
now enables use of ESD not only for treatment, but also for
overall pathologic diagnosis [16]. We sometimes perform ESD
for total pathologic diagnosis when preoperative diagnosis is
unconfirmed, as the precise depth of EGC invasion can be diffi-
cult to assess even with today’s improved techniques for endo-
scopic diagnosis [17, 18].

Rapid local recurrence such as submucosal tumor was sus-
pected in the future in 5 non-CER cases, as VM was either posi-
tive or unclear in the evaluations. Among these 5 patients in
which VM was either positive or unclear, cancer invasion deeper
than SM2 was confirmed in 4 patients and SM2 was suspected
in all 5 patients preoperatively. When cancers are preoperative-
ly estimated to invade deeper than SM2, the estimation is very
likely to be correct. For cases of this type in the future, ESD will

be supplanted by more appropriate methods such as endo-
scopic full-thickness resection corroborated by laparoscopic in-
terventions such as non-exposed endoscopic wall-invasion sur-
gery (NEWS) or full-layer resection for gastric cancer with non-
exposure technique (CLEAN-NET) [19, 20].

On the other hand, CR was achieved in 4 (22.2%) cases that
were endoscopically suspected as out-of-indication before ESD.
The endoscopic estimation of the depth of cancer invasion was
deeper than the true depth in 1 of these 4 cases, and the 1 le-
sion was an adenoma. The accuracy in estimating the depth of
cancer invasion appears to be limited. Rates of overstaging
ranged from 11.1% to 24.1% even when we used EUS [9, 21].
Furthermore, the differentiation between M invasion and SM1
invasion by endoscopic finding is difficult to diagnose [9]. Diag-
nostic ESD for lesions > 30mm of differentiated type with M/
SM1 and UL(+) may be promising option. With regard to AEs,
the rates of perforation and delayed bleeding were very low in
the current study, matching the rates published in the ESD
guideline [22]. Moreover, surgery is not always best choice for
out-of-indication cases, considering the increased risk of sur-
gery with comorbid diseases and the patient’s quality of life
after the surgery [23]. Although there is a risk of missing the
opportunity for complete cure, “diagnostic ESD” and careful
short-term follow-up may be possible strategy for well-selected
patients.

Even lesions were suspected out-of-indication for ESD by
preoperative diagnosis, 22.2% of them were taken with cura-
tive resection. In adition, with ER, 100% of the patients were
cured and the incidence rate for accidental symptoms was also
low. Consequently, when it is difficult to diagnose whether a le-
sion is susceptible to ESD, it is acceptable to perform ESD as di-
agnostic therapy.
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