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Endoscopic mucosal resection (EMR)and endoscopic

submucosal dissection (ESD) are frequently used in Asia

as curative techniques for gastric adenoma and early gas-

tric cancer (EGC) with low risk of lymph node metastasis.

ESD is significantly more effective than EMR whether en

bloc resection, complete resection, or curative resection is

used, or in terms of local recurrence [1]. Nevertheless,

ESD creates a large artificial ulcer that can be a source of

intra- and post-procedural hemorrhage. Although intra-

procedural bleeding can be controlled with hemostatic

methods, post-procedural or delayed bleeding remains of

significant concern. Delayed bleeding can manifest as

hematemesis or melena within 24 h–1 month after the

procedure with reported rates as high as 5–38 % [2–4].

Therefore, prevention of delayed bleeding is a clinically

important issue.

What can be done to prevent delayed bleeding following

ESD? The submucosal vessels are undeniably injured

during the procedure. Therefore, coagulating any visible

vessels immediately post-procedure appears to be a rea-

sonable strategy to prevent delayed bleeding. In a large

retrospective study of 1083 gastric lesions, Takizawa et al.

[2] reported reduced post-ESD bleeding rates in patients

undergoing routine post-ESD coagulation (PEC; 7.1 vs.

3.1 %, p\ 0.01), a practice now employed at many cen-

ters. In order to further minimize delayed bleeding, second-

look endoscopy (SLE) after ESD is used to achieve

hemostasis of high-risk lesions and is commonly per-

formed. The Forrest classification (Table 1) is a valid tool

for describing and predicting acute peptic ulcer lesions that

are at high risk of re-bleeding. A recent meta-analysis of

patients with acute peptic ulcer bleeding reported the

effectiveness of SLE in reducing delayed bleeding (OR

0.55; 95 % CI 0.37–0.81) [5]. Nonetheless, the only

included trial in which high-dose proton pump inhibitors

(PPIs) were used did not support any benefit of SLE.

Albeit, many ESD practitioners have extrapolated data

from bleeding peptic ulcer cohorts to support the use of

prophylactic hemostatic therapy during SLE based on the

Forrest classification [6]. In particular, spurting/oozing

vessels (Forrest Ia and Ib) and non-bleeding visible vessels

(Forrest IIa and IIb) are treated with endoscopic coagula-

tion or clipping. With routine PPI use, the morbidity and

mortality of peptic ulcer disease have markedly decreased,

de-emphasizing the utility and value of SLE in peptic ulcer

bleeding. In the current PPI era, the value of routine SLE

for ESD ulcers may also be controversial.

Several studies evaluating the effectiveness of SLE for

ESD ulcers have actually been unfavorable. Two ran-

domized controlled studies failed to support a beneficial

effect of SLE in the prevention of delayed bleeding or the

reduction in morbidity after ESD [7, 8]. Kim et al. reported

no significant difference in the delayed bleeding rate

between the SLE and non-SLE group (3.6 vs. 2.8 %,

p = 0.79).

Regrettably, despite advanced and improved ESD

techniques, the availability of accessories, and the use of

prophylactic intra-operative hemostasis, the delayed

bleeding rate is still not zero. Thus, many institutions
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continue to perform routine SLE after gastric ESD. Goto

et al. [3] reported that 50 % of patients who experienced

delayed hemorrhage not only bled after SLE, but also did

not have bleeding-risk stigmata identified during SLE.

These data beg the question: Are the right lesions treated

during SLE? In this issue of Digestive Diseases and Sci-

ences, Na and colleagues in a large prospective study

evaluated 706 gastric ESD procedures [9]. In this single-

arm study, the authors evaluated the rate of late delayed

bleeding when non-bleeding visible vessels were identified

(Forrest IIa) but not treated during SLE after ESD of

gastric lesions, in comparison with Forrest IIb, IIc, and III

lesions.

All patients received intravenous PPI from themorning of

the procedure followed by an oral PPI for 4–8 weeks. PEC

was performed in all cases. Complete blood cell counts and

chest X-ray results were checked on the following day. An

oral diet was begun if there was no evidence of bleeding and

perforation. All patients underwent SLE on day 2 post-ESD.

Yet, contrary to established practices, the authors only per-

formed hemostatic therapy on Forrest Ia and Ib lesions. If

Forrest IIa, IIb, IIc, or III lesions were identified at SLE, they

were not treated. All patients were evaluated in an outpatient

clinic 1 month after ESD with repeat hemoglobin concen-

trations measured.

Median specimen size was 40 mm. At SLE, 8.9 % of

cases had Forrest I lesions that were treated without any

further bleeding post-discharge. Strikingly, a majority

(82.5 %) of these patients did not manifest clinical signs of

upper gastrointestinal bleeding. Forrest IIa lesions were

identified in 8.8 %, Forrest IIb in 16.9 %, and Forrest IIC/

III in 65.5 % of cases. Overall, delayed bleeding occurred

in 13.4 % of cases, whereas late delayed bleeding (after

SLE, within 1 month of ESD) occurred in 4.1 % of cases;

all were controlled with endoscopic methods (coagula-

tion/clipping) without any need for surgical intervention.

Notably, the bleeding site did not correspond well to

bleeding stigmata identified during SLE. Only two lesions

with high-risk features such as an adherent clot or pig-

mented spot recognized at SLE were responsible for

delayed bleeding. Fourteen cases occurred in other loca-

tions where no stigmata were observed during SLE. A

further 11 cases could not be well defined as the bleeding

was assessed at other hospitals.

Most significantly, there was no difference in the late

delayed bleeding rate between Forrest IIa (3.2 %), Forrest

IIb (4.2 %), and Forrest IIc/III (4.8 %) lesions (p = 1.00).

Larger specimen size was further confirmed as a risk factor

for delayed bleeding. According to univariate analysis,

resection size was the only factor that exhibited a trend

toward prediction of late delayed bleeding (45 vs. 40 mm,

p = 0.08).

The authors must be commended for publishing the first

prospective study that supports the hypothesis that pro-

phylactic treatment of non-bleeding visible vessels does

not influence delayed bleeding rates post-gastric ESD.

Indeed, these results suggest that the Forrest classification

cannot be applied to post-endoscopic resection ulcers for

prediction of delayed bleeding. One of the reasons pro-

posed by the authors lies in the major differences in the

conditions surrounding ulcer formation when comparing

post-ESD and peptic ulcers. Peptic ulcers are usually cre-

ated in a low pH environment, whereas post-ESD ulcers are

created under a relatively high pH due to the use of pre-

and post-procedure PPI therapy [3]. The authors correctly

postulated that ESD ulcers should heal faster due to the

relatively alkaline environment, a concept highlighted in

their methodology by withholding prophylactic treatment

of non-bleeding visible vessels using SLE.

It is difficult to recommend cessation of SLE altogether

since a substantial proportion of patients indeed had sub-

clinical hemorrhage in this study. So perhaps the more

important question to ask is not whether or not SLEs

should be performed, but rather ‘‘who should undergo

second-look endoscopy?’’

Risk stratification is needed to identify the patients at

greatest risk for delayed bleeding in order to develop cri-

teria for SLE. In addition to a larger specimen size, pro-

cedure time, older age, high-grade histology, the use of

antithrombotic drugs, the presence of submucosal fibrosis

during ESD, and nausea are predictors of delayed bleeding

[8, 10].

This study establishes a foundation for letting visible

vessels rest as their prophylactic treatment contributes little

to the prevention of late delayed bleeding. A prospective,

randomized study of high-risk patients and lesions is

warranted to ascertain the true yield and value of SLE after

gastric ESD.
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