
Gastric cancer is the most common malignancy in Korea. 
In recent years, mortalities associated with gastric cancer have 
decreased markedly in some Asian countries due to health-
care policies that introduced screening tests for early detec-
tion of gastric cancer. Since curative treatment is possible 
when tumors are resectable, screening modalities that detect 
gastric cancers when they are still resectable can increase long-
term survival rates. Although surgical resection is the standard 
method of treatment, patients diagnosed with early gastric 
cancer (EGC) can be resected endoscopically and early diag-
nosis, allowing endoscopic resection, is therefore important.

Endoscopic mucosal resection was introduced in the 1990s, 
and endoscopic submucosal dissection (ESD) in 2003. Cur-
rently, ESD is becoming the main procedure for the resection 
of EGC and many reports showed that the endoscopic and 
oncologic outcome of endoscopic treatment in gastric neo-
plasm was acceptable in terms of curability and safety.1-6

Usually, ESD takes place on admission because of safety is-
sue such as the prevention and prompt hemostasis for post-
procedure bleeding. The rationales of day-procedure of ESD 
include low frequency of delayed complications, cost-benefi-
cial policy for the patients, and early return to work place. How-
ever, there are several advantages of admission such as staged 
diet after ESD, removal of anxiety for the delayed complica-
tions, proper management for delayed complications, and 
pathologic confirm during admission having a chance to take 
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additional treatment.
Duration of admission day for ESD in gastric neoplasm is 

different in each center. The reasons of difference about period 
of hospitalization are dependent to the policy of center, such 
as timing of starting diet and performing second-look endos-
copy. In addition, it is easy to control complications when that 
is happened during admission and this can make comfort to 
patients and endoscopists. When we think about cost benefits 
for admission, ESD procedure at an outpatient clinic can be 
considered in selected patients. However, there are no studies 
about the efficacy and safety about one day procedure of ESD 
until now.

This Korean study showed the results of therapeutic safety 
and efficacy of ESD in outpatient basis for the treatment of 
small sized gastric dysplasia and EGC which were located at 
the antrum.7 In this study, even though number of enrolled 
case was small and design was retrospective, complications 
such as bleeding and perforation were similar between inpa-
tient group and outpatient group.7

Intraoperative and postoperative bleeding is the most com-
mon complication of ESD and the incidence has been re-
ported up to 15%.8-12 In this study, intraoperative bleeding is 
defined as immediate bleeding and moderate to severe bleed-
ing was happened in 7.7% of inpatient group and 1.9% in 
outpatient group. This result is similar with previous study of 
immediate bleeding.8 To reduce immediate bleeding, enough 
submucosal injection and proper coagulation of visible vessel 
during procedure is needed. One report showed that endo-
scopic ultrasound can predict large vessel which is located 
within submucosal area and this can reduce immediate bleed-
ing during endoscopic resection.13 The postoperative bleed-
ing, which is defined as delayed bleeding in this article, can be 
though as more important complication, especially in setting 
of one day procedure, because endoscopists can not control 
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the bleeding immediately and patient should come back to 
hospital when bleeding is happened after discharge. The risk 
factors of delayed bleeding have been reported as larger re-
section size, location of tumor, improper control of visible 
vessel during procedure, and history of drugs such as anti-
platelet, anticoagulation, and nonsteroidal anti-inflammatory 
drugs.10-12,14 Even though, the prediction and prevention of de-
layed bleeding is very difficult, objective preventive coagula-
tion of visible vessels during and after dissection is recom-
mended to reduce bleeding.14

Perforation during procedure can be shown in up to 8%.6,9,10,15,16 
Even though, in this study, perforation was found only in one 
case, the risk factors for perforation were reported when tu-
mor is located middle or upper third of the stomach, size is 
larger than 2 cm, and procedure time is delayed. After find-
ing or suspecting the perforation during endoscopic resec-
tion, most cases of perforation can be controlled by endo-
scopic management using clip with antibiotics administration. 
Delayed perforation after 1 to 2 day after procedure is reported 
as rare complication and the frequency is found about 0.45%.17 
In most cases, emergency operation should be needed in-
stead of endoscopic management. Therefore, especially in 
case with one-day procedure of ESD, this kind of delayed per-
foration can be considered and the system of proper man-
agement for the patients should be confirmed.

In present study, authors selected the case which was lo-
cated in antrum and was less than 2 cm size for the ESD in 
outpatient group.7 Our previous data showed the relationship 
between size and procedure time, and location and proce-
dure time.18 When the tumor is located at the lower third of 
stomach, procedure time is shorter than those of middle or 
upper third of stomach (mean 31.0±20.8 minutes at the low-
er third of stomach, mean 42.4±23.3 minutes at the middle 
third of stomach, and mean 59.2±45.5 minutes at the upper 
third of stomach, p<0.001). According to the size of tumor, 
the procedure time of tumor is also shorter when the size is 
smaller (mean 28.9±18.6 minutes in ≤10 mm, mean 33.1± 
21.5 minutes in 11 to 20 mm, mean 42.1±26.8 minutes in 21 
to 30 mm, mean 45.4±29.8 minutes in 31 to 40 mm, and 
mean 53.3±35.6 minutes in ≥41 mm, p<0.001). With these 
results, selection of tumor for the ESD in outpatient group 
with antral location and less than 2 cm size is proper. How-
ever, more researches based on present study should be per-
formed to make precise indication for the ESD in outpatient 
patients.

As authors commented as limitations of this study, this is 
retrospective design without randomization properly and the 
number of cases is not enough to know the complication af-
ter procedure.7 Moreover, the system of the management for 
the emergency situation about delayed bleeding and perfora-

tion is not confirmed and the reference of indication of out-
patient group is not enough. However, this study can be used 
as basic study for the further researches about one-day pro-
cedure of gastric neoplasm in selected cases.

In conclusion, ESD without admission in outpatient clinic 
has advantage for reducing hospitalization and shows cost 
benefits. However, there is no standard indication and not 
enough studies until now. Therefore, to make the policy of 
one-day ESD procedure with efficacy and safety, more pro-
spective designed study to make the indication of cases ac-
cording to the location, size, and patient’s condition should be 
need and the proper system for the patient when the emer-
gent complication is happened at home also should be con-
sidered with basis on this present study. 

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

1.	 Japanese Gastric Cancer Association. Japanese classification of gastric 
carcinoma: 2nd English edition. Gastric Cancer 1998;1:10-24.

2.	 Rembacken BJ, Gotoda T, Fujii T, Axon AT. Endoscopic mucosal resec-
tion. Endoscopy 2001;33:709-718.

3.	 Shimada Y. JGCA (The Japan Gastric Cancer Association). Gastric can-
cer treatment guidelines. Jpn J Clin Oncol 2004;34:58.

4.	 Soetikno R, Kaltenbach T, Yeh R, Gotoda T. Endoscopic mucosal resec-
tion for early cancers of the upper gastrointestinal tract. J Clin Oncol 
2005;23:4490-4498.

5.	 Gotoda T. Endoscopic resection of early gastric cancer. Gastric Cancer 
2007;10:1-11.

6.	 Ahn JY, Jung HY, Choi KD, et al. Endoscopic and oncologic outcomes 
after endoscopic resection for early gastric cancer: 1370 cases of abso-
lute and extended indications. Gastrointest Endosc 2011;74:485-493.

7.	 Ahn SY, Jang SI, Lee DW, Jeon SW. Gastric endoscopic submucosal 
dissection is safe for day patients. Clin Endosc 2014;47:538-543.

8.	 Oda I, Gotoda T, Hamanaka H, et al. Endoscopic submucosal dissec-
tion for early gastric cancer: technical feasibility, operation time and 
complications from a large consecutive series. Dig Endosc 2005;17:54-58.

9.	 Chung IK, Lee JH, Lee SH, et al. Therapeutic outcomes in 1000 cases of 
endoscopic submucosal dissection for early gastric neoplasms: Korean 
ESD Study Group multicenter study. Gastrointest Endosc 2009;69: 
1228-1235.

10.	 Mannen K, Tsunada S, Hara M, et al. Risk factors for complications of 
endoscopic submucosal dissection in gastric tumors: analysis of 478 
lesions. J Gastroenterol 2010;45:30-36.

11.	 Tsuji Y, Ohata K, Ito T, et al. Risk factors for bleeding after endoscopic 
submucosal dissection for gastric lesions. World J Gastroenterol 2010; 
16:2913-2917.

12.	 Koh R, Hirasawa K, Yahara S, et al. Antithrombotic drugs are risk fac-
tors for delayed postoperative bleeding after endoscopic submucosal 
dissection for gastric neoplasms. Gastrointest Endosc 2013;78:476-483.

13.	 Kikuchi D, Iizuka T, Hoteya S, et al. Usefulness of endoscopic ultrasound 
for the prediction of intraoperative bleeding of endoscopic submucosal 
dissection for gastric neoplasms. J Gastroenterol Hepatol 2011;26:68-72.

14.	 Fujishiro M. Endoscopic submucosal dissection for stomach neoplasms. 
World J Gastroenterol 2006;12:5108-5112.

15.	 Sanford DE, Porembka MR, Panni RZ, et al. A study of zoledronic acid 
as neo-adjuvant, perioperative therapy in patients with resectable pan-
creatic ductal adenocarcinoma. J Cancer Ther 2013;4:797-803.



Jung HY et al.

  475

16.	 Watari J, Tomita T, Toyoshima F, et al. Clinical outcomes and risk fac-
tors for perforation in gastric endoscopic submucosal dissection: a pro-
spective pilot study. World J Gastrointest Endosc 2013;5:281-287.

17.	 Hanaoka N, Uedo N, Ishihara R, et al. Clinical features and outcomes of 
delayed perforation after endoscopic submucosal dissection for early 

gastric cancer. Endoscopy 2010;42:1112-1115.
18.	 Ahn JY, Choi KD, Choi JY, et al. Procedure time of endoscopic submu-

cosal dissection according to the size and location of early gastric can-
cers: analysis of 916 dissections performed by 4 experts. Gastrointest 
Endosc 2011;73:911-916.


