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Background/Aims: Endoscopic submucosal dissection (ESD) is a novel alternative treatment for differentiated early gastric cancer 
(EGC) without lymph node metastasis. We conducted this study to verify the therapeutic usefulness of ESD for treating differentiated 
EGC compared to that of surgery.
Methods: This is a retrospective cohort study of 382 patients treated with differentiated EGC from March 2006 to May 2010. The 
propensity score yielded 275 matched patients. They were divided into an ESD group of 175 people and a gastrectomy group of 
100 people. The patient demographics, pathologic characteristics, length of hospital stay, complication rate and survival rate were 
compared.
Results: The complication rate was higher for the gastrectomy group than for the ESD group (15.0% vs. 5.1%, p=0.007). The average 
length of patient hospitalization was longer after gastrectomy than after ESD (8.6 days vs. 2.4 days, p<0.001). There were two cases of 
mortality in the surgery group within 30 days of procedure. The 5-year survival rates of the two groups did not show a statistically 
significant difference (92.0% vs. 93.3%, p=0.496). 
Conclusions: The long-term survival rates of ESD and gastrectomy were not significantly different. The complication rate was 
lower for ESD than for gastrectomy, and the length of hospital stay was shorter after ESD than after gastrectomy. 
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Key Words: Stomach neoplasms; Endoscopic submucosal dissection; Gastrectomy

Open Access

INTRODUCTION

Early gastric cancer (EGC) is a cancer that does not in-
vade deeper than the submucosa, irrespective of regional 
lymph node metastasis.1,2 Radical gastrectomy is the standard 
treatment method for EGC.3 However, gastrectomy has a 

higher mortality rate than endoscopic submucosal dissection 
(ESD), and it can impair the quality of life.4,5 Although lapa-
roscopy-associated gastrectomy is less invasive than radical 
gastrectomy, it can result in the removal of excess normal 
tissue. Accumulated pathologic data of surgically resected 
EGC specimens has shown that most patients with EGC do 
not show any accompanying lymph node metastasis. Surgical 
gastrectomy with lymph node dissection is not always neces-
sary for all patients, and ESD can be an excellent alternative 
first-line treatment for patients with a low risk of lymph node 
metastasis.

Nowadays, ESD and endoscopic mucosal resection (EMR) 
can be considered as alternative curative treatments for dif-
ferentiated EGC. ESD facilitates en bloc resection of larger 
lesions, obtains accurate histologic diagnosis, and reduces the 
recurrence rate of EGC in comparison to EMR.6 According to 
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the Japanese gastric cancer treatment guidelines, EMR should 
be performed to remove EGC with absolute indications, and 
ESD should be performed to remove EGC with expanded in-
dications.7

According to the standard guidelines, the accepted indi-
cations for endoscopic resection of EGCs are: (1) differen-
tiated elevated cancers less than 2 cm in diameter, and (2) 
non-ulcerated depressed cancers less than 1 cm in diameter. 
However, as these standard indications are strict, unnecessary 
gastrectomy may be performed. Consequently, several medi-
cal centers in Eastern Asia assert that these indications should 
be expanded. Recently, the following expanded indications for 
endoscopic resection were proposed: (1) differentiated muco-
sal cancers without ulceration, and regardless of tumor size; (2) 
differentiated intramucosal adenocarcinomas with ulceration, 
and ≤3 cm in size; (3) differentiated adenocarcinomas with 
minimal submucosal invasion (SM1: ≤500 µm from the mus-
cularis mucosae), and ≤3 cm in size; and (4) undifferentiated 
intramucosal cancers ≤2 cm in size.7,8 However, these criteria 
are restricted to investigational treatments of EGC. Since the 
expanded criteria were established, ESD has treated EGC in 
many patients. Recent studies have shown that following the 
standard criteria or the expanded criteria produces equivalent 
results in both early and long-term outcomes.9-11

In the literature, there are few studies that compare ESD 
with gastrectomy for EGCs within the expanded criteria. 
Therefore, we conducted a retrospective cohort study com-
paring the therapeutic results of ESD with gastrectomy to 
demonstrate the therapeutic usefulness of ESD for differenti-
ated type EGCs within the expanded criteria.

MATERIALS AND METHODS

Patients and methods
This study was a retrospective cohort study and included 

differentiated type EGCs treated at a single tertiary medical 
center between March 2006 and May 2010. Patients were 
divided into the ESD group and the gastrectomy group ac-
cording to the treatment modality. During the study, EGC 
patients visiting our hospital’s surgery outpatient clinic were 
generally treated with gastrectomy; whereas, EGC patients 
visiting the internal medicine outpatient clinic were treated 
with ESD or gastrectomy according to the lesion size, presence 
of ulceration, and histologic type. This was not a randomized 
study; however, the treatment modality was generally decided 
randomly by the patients’ choice of outpatient clinic.

For both groups, the inclusion criteria were EGCs within 
the expanded criteria (including the absolute criteria); treated 
with ESD, or gastrectomy with lymph node dissection; and 

differentiated type adenocarcinomas (well or moderately dif-
ferentiated tubular adenocarcinoma and papillary adenocarci-
noma) confirmed by pathologic examination.

The exclusion criteria were poorly cohesive carcinomas, 
such as signet ring cell carcinoma, confirmed by pathologic 
examination; EGCs recurring after previous gastrectomy or 
endoscopic resection; and patients lost to follow-up before 
36 months without the occurrence of specific events such as 
death or recurrence. In the gastrectomy group, EGCs with 
regional lymph node metastasis confirmed by pathologic ex-
amination were also excluded from the analysis.

Small, undifferentiated EGCs without ulcerative findings 
could have been included in the expanded criteria for en-
doscopic resection, and several small studies have shown fa-
vorable outcomes from their inclusion.12,13 However, in many 
cases, the ulcerative findings of endoscopic examinations are 
obscure. In clinical practice, surgical treatment is preferential-
ly recommended for undifferentiated EGCs. For this reason, 
we excluded poorly cohesive carcinomas such as signet ring 
cell carcinoma.

Patient demographics, pathologic characteristics, and clini-
cal outcomes were determined by medical record review. This 
study was approved by the Ethics Committee of Kyungpook 
National University Medical Center.

Pre-treatment staging
For gastric cancer patients who were diagnosed via biopsy, 

contrast-enhanced abdominal-pelvic computed tomography 
(CT) was performed to estimate the depth of cancer invasion 
and detect regional lymph node metastasis or distant metas-
tasis. In some cases, positron emission tomography (PET)-
CT was performed to rule out regional and distant metastasis. 
If there was no evidence of regional lymph node metastasis 
and distant metastasis, ESD was considered for treating the 
EGC. Prior to ESD, endoscopic ultrasonography (EUS) was 
performed to assess the depth of cancer invasion. When sub-
mucosal cancer invasion was identified on EUS, gastrectomy 
was recommended for the treatment of EGC.

ESD and gastrectomy
Two experienced endoscopists performed the ESD. For 

sedation, midazolam, meperidine, and propofol were injected 
intravenously with cardiopulmonary monitoring during the 
procedure. The boundary of the lesion was marked with spot-
ty cautery by using various endoscopic knives. After injection 
of submucosal solutions (saline mixed with epinephrine or 
glycerol, and sodium hyaluronate) into the submucosal layer, 
a circumferential mucosal incision and dissection of the sub-
mucosal layer were performed by using an endoscopic knife. 
The resected ESD specimen was pinned onto a foam board, 
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fixed with 10% formalin solution, and submitted to the pa-
thologist.

Gastrectomy with extended systematic lymphadenectomy 
(D2 resection) was performed for the treatment of patients 
with EGC. In most cases, two experienced surgeons per-
formed the gastrectomy. The surgeons decided whether to 
perform laparotomy or laparoscopy-assisted gastrectomy. Sub-
total gastrectomy or total gastrectomy was selected according 
to the location of the EGC. In most patients treated with sub-
total gastrectomy, Billroth I anastomosis was performed; how-
ever, a minority of patients underwent Billroth II anastomosis. 
In patients treated with total gastrectomy, gastrojejunal Roux-
en-Y anastomosis was performed.

Follow-up
After ESD, regular periodic endoscopic examinations and 

contrast-enhanced abdominal-pelvic CTs were performed 
for the follow-up evaluation. Endoscopic examinations were 
scheduled at 3 and at 9 months after ESD, and annually there-
after. A pathologic examination of biopsy specimens was 
performed for ESD-related scars and any suspicious lesions 
detected during follow-up endoscopy. Contrast-enhanced 
abdominal CT was performed at 9 months after ESD, and an-
nually thereafter.

For patients who underwent gastrectomy, an endoscopic 
examination and a contrast-enhanced abdominal-pelvic CT 
were performed annually to detect local EGC recurrence, re-
gional lymph node metastasis, and distant metastasis. In some 
patients, a PET-CT was performed annually to detect gastric 
cancer recurrence.

During follow-up, an additional gastric cancer diagnosed 
within 1 year after ESD or gastrectomy was defined as a 
synchronous gastric cancer. An additional gastric cancer 
diagnosed at least 1 year after treatment was defined as a 
metachronous gastric cancer. Local recurrence was defined as 
a gastric cancer that recurred at the previous ESD site or gas-
trectomy site. We followed all patients in an outpatient office 
for 5 years, and recorded the date and cause of death if they 
passed away. We deduced the survival and mortality rate from 
the outpatient data.

Statistical analysis
Propensity score matching was used to reduce selection 

bias. The propensity score was determined by using logistic 
regression models. In cases where the EGC had invaded the 
submucosa, propensity scores were calculated. The calculated 
propensity scores were used to match patients in the gastrec-
tomy group with patients in the ESD group. After propensity 
score matching, statistical analyses of the data were conducted 
with the software SPSS version 18.0 (SPSS Inc., Chicago, IL, 

USA). The chi-square test was used to analyze categorical 
variables such as sex, comorbidities, and submucosal invasion. 
Numerical variables, such as age and length of hospital stay, 
were analyzed using an independent t-test. The survival rates 
of the two groups were compared using the Kaplan-Meier 
analysis and the log-rank test. A p-value of less than 0.05 was 
considered statistically significant.

RESULTS

Characteristics of baseline demographics
Between March 2006 and May 2010, 373 patients with EGC 

underwent ESD. Twenty-one patients were confirmed to have 
poorly cohesive adenocarcinoma or signet ring cell carcinoma 
by pathologic examination after ESD. One hundred thirteen 
patients were lost to follow-up, without the occurrence of 
the specific events, within 36 months after the ESD. In seven 
cases, the EGCs were beyond the expanded criteria. Between 
March 2006 and May 2010, 247 patients with EGC underwent 
gastrectomy with D2 lymph node dissection. Four patients 
had regional lymph node metastasis, and seven EGCs were 
confirmed after surgery to be poorly cohesive adenocarcino-
mas or signet ring cell carcinomas. Fifty-seven patients were 
lost to follow-up, without the occurrence of specific events, 
within 36 months after the gastrectomy, and in 29 cases the 
EGCs were beyond the expanded criteria. Thus, 232 differ-
entiated type EGCs treated with ESD were compared with 
150 differentiated type EGCs treated with gastrectomy. Pro-
pensity-score matching of the cohort yielded 275 matched 
patients. One hundred seventy-five patients were included in 
the ESD group and 100 patients were included in the gastrec-
tomy group (Fig. 1).

The mean age was 61.7 years in the ESD group and 60.5 
years in the gastrectomy group (p=0.282). There was no 
statistically significant difference in the gender distribution 
between the two groups, with 73.7% of patients in the ESD 
group and 73.0% of patients in the gastrectomy group being 
male (p=0.968). There was no significant difference in the 
presence of comorbidities between the two groups, as 50.3% 
of patients in the ESD group and 43.0% of patients in the gas-
trectomy group (p=0.322) had comorbidities. The distribution 
of ASA grades in the two groups was not significantly differ-
ent (p=0.534) (Table 1).

Tumor characteristics 
The proportion of the elevated type EGC was higher in the 

ESD group (51.4%) than in the gastrectomy group (14.0%, 
p<0.001). The depressed type EGC was more common in the 
gastrectomy group (62.0%) than in the ESD group (41.1%). 
There was a significantly higher proportion of EGCs with 
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ulceration in the gastrectomy group than in the ESD group 
(58.0% vs. 16.6%, p<0.001). There was no difference in the 
depth of submucosal invasion between the two groups (1.7% 
vs. 1.0%, p=0.152). There were no patients with a lymphatic or 
vascular invasion in either group (Table 1).

Short-term outcomes in the ESD group and gastrec-
tomy group

 Patients in the ESD group had a shorter mean hospital stay 
than patients in the gastrectomy group (2.4 days vs. 8.6 days, 
p<0.001). The complication rate was lower in the ESD group 
than in the gastrectomy group (5.1% vs. 15.0%, p=0.007). 
There was no procedure-related mortality in the ESD group, 
whereas two perioperative mortalities were recorded in the 
gastrectomy group. One patient had a cerebrovascular acci-
dent and died 10 days after gastrectomy. The other patient 
experienced anastomosis site leakage with intra-abdominal 
infection and died due to sepsis 28 days after gastrectomy. 

There was one case of pathologic incomplete resection in the 
ESD group; however, this patient underwent subsequent gas-
trectomy successfully (Table 2).

Long-term outcomes in the ESD group and gastrec-
tomy group

The median follow-up period was 56 months in the ESD 
group and 53 months in the gastrectomy group (p=0.633). 
During the follow-up period, there was no significant differ-
ence in the risk of local recurrence or synchronous gastric 
cancer between the two groups. The ESD group had three 
cases of local recurrence (1.7%) and six cases of synchronous 
gastric cancer (3.4%). In this group, two patients with local 
recurrence underwent gastrectomy and the other patient, 
who was diagnosed with local recurrence 58 months after 
ESD, was successfully treated with a second ESD. After the 
second ESD, this patient showed no local recurrence, regional 
metastasis, or distant metastasis during the follow-up period. 

620 Included patients

ESD group Gastrectomy group

57 Follow-up period <36 months113 Follow-up period <36 months

Propensity score matching

373

352

239

232

175

247

236

179

150

100

Propensity score matching

29 Beyond the expanded criteria7 Beyond the expanded criteria

16 Poorly differentiated adenocarcinoma
5 Signet ring cell carcinoma

4 Regional lymph node metastasis
4 Poorly differentiated adenocarcinoma
3 Signet ring cell carcinoma

Fig. 1. Flow chart of this study.
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Two patients with synchronous gastric cancer underwent 
gastrectomy and the other four patients underwent additional 
ESD. The gastrectomy group had one case of local recurrence 
(1.0%) and one case of synchronous gastric cancer (1.0%). In 
this group, the patients with local recurrence or synchronous 
gastric cancer were re-treated with surgery. The risk of meta-
chronous gastric cancer was higher in the ESD group (5.1% vs. 
0%, p=0.029). There were nine cases of metachronous gastric 

cancer in the ESD group. Most of these cases were successfully 
re-treated with ESD (four cases) or gastrectomy (four cases). 
One patient with metachronous gastric cancer was lost to fol-
low-up after diagnosis, and we could not confirm the patient’s 
course of treatment (Table 3). Survival rates were similar in 
the two groups. The 5-year survival rate was 92.0% in the ESD 
group and 93.3% in the gastrectomy group (log-rank test, 
p=0.496) (Fig. 2).

Table 1. Characteristics of Baseline Demographics and Tumor for the Propensity Score Matched Patients

Characteristic ESD group 
(n=175)

Gastrectomy group 
(n=100) p-value

Age, yr 61.7±8.7 60.5±9.7 0.282

Male sex 129 (73.7) 73 (73.0) 0.968

Presence of comorbidity 88 (50.3) 43 (43.0) 0.322

Hypertension 65 (37.1) 28 (28.0)

Cardiac disease 6 (3.4) 9 (9.0)

Diabetes mellitus 28 (16.0) 13 (13.0)

CVA 6 (3.4) 3 (3.0)

Respiratory disease 1 (0.6) 1 (1.0)

Chronic renal failure 5 (2.9) 2 (2.0)

Chronic liver disease 8 (4.6) 5 (5.0)

Other malignancies 7 (4.0) 4 (4.0)

Others 3 (1.7) 3 (3.0)

ASA grade

1 90 (51.4) 54 (54.0) 0.534

2 61 (34.9) 28 (28.0)

3 23 (13.1) 18 (18.0)

4 1 (0.6) 0

Lesion type

Elevated 90 (51.4) 14 (14.0) <0.001

Flat 13 (7.4) 24 (24.0)

Depressed 72 (41.1) 62 (62.0)

SM invasiona) 3 (1.7) 1 (1.0) 0.152

SM1 invasion 3 (1.7) 1 (1.0)

Ulceration 29 (16.6) 58 (58.0) <0.001

Lesion size

Major axis 12.4±6.9 15.2±8.7 0.007

Minor axis 8.8±4.9 12.0±6.6 <0.001

Lymphatic invasion 0 0 1.000

Vascular invasion 0 0

Absolute criteria 124 (70.9) 71 (71.0)

Expanded criteria 51 (29.1) 29 (29.0)

Values are presented as mean±SD or number (%).
ESD, endoscopic submucosal dissection; CVA, cerebrovascular accident; ASA, American Society of Anesthesiologists; 
a)Depth of submucosal invasion (SM1: a submucosal invasion less than one-third of the depth of the submucosal layer).
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Cost
We obtained the data of the summation of the individual 

cost elements, including the cost of the endoscopic proce-

dure (or surgery); pathologic analysis; type of anesthesia; and 
length of hospital stay. We reported the average costs per 
patient that were calculated by the hospital charge assessment 
team in our center in 2014. The total cost of hospitalization 
for ESD was approximately $1,871. The total costs of hospital-
ization for subtotal gastrectomy and total gastrectomy were 
approximately $5,925 and $6,476, respectively. ESD was less 
expensive than gastrectomy. These costs are based on general 
cases, and the total costs were higher for cases with accom-
panying complications after the procedure. As described in 
the section on short-term outcomes, complications were less 
common in the ESD group than in the gastrectomy group. 
Considering this difference, ESD seems to be more economi-
cal than gastrectomy (Table 4).

DISCUSSION

After the expanded indications were proposed, ESD was 
more widely used in clinical settings for the treatment of EGC. 
However, opinions regarding the therapeutic advantages and 
disadvantages of ESD compared to gastrectomy, for the ex-

Table 2. Therapeutic Outcomes of ESD and Gastrectomy Group in the Propensity Score Matched Patients

Variable ESD group
(n=175)

Gastrectomy group
(n=100) p-value OR

Hospital stay, d 2.4±2.1 8.6±2.8 <0.001
Pathologic incomplete resection, % 1 (0.6) 0 1.000
Complication rate, % 9 (5.1) 15 (15.0) 0.007 3.12 (1.31–7.43)

Bleeding 4 (2.3) 2 (2.0)
Perforation 4 (2.3) 0
Pneumonia 1 (0.6) 2 (2.0)
Intraperitoneal abscess 0 0
Anastomosis leak 0 1 (1.0)
Adhesive intestinal obstruction 0 3 (3.0)
Intra-abdominal abscess 0 3 (3.0)
Atelectasis 0 1 (1.0)
Pleural effusion 0 1 (1.0)
Cerebrovascular accident 0 2 (2.0)

30-Day mortality 0 2 (2.0)
Cerebrovascular disease 0 1 (1.0)
Intra-abdominal infection 0 1 (1.0)

Overall mortality 14 (8.0) 12 (12.0)
Infection 3 (1.7) 2 (2.0)
Other malignancy 5 (2.9) 4 (4.0)
Unknown cause 6 (3.4) 6 (6.0)

Values are presented as mean±SD or number (%).
ESD, endoscopic submucosal dissection; OR, odds ratio. 

Fig. 2. Comparison of survival between endoscopic submucosal dissection 
(ESD) and gastrectomy group in the propensity score matched patients (log 
rank test, p=0.496).
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panded criteria, are conflicted. In this study, we have classified 
the patients with EGC into the ESD group or the gastrectomy 
group. The patient demographics, pathologic characteristics, 
length of hospital stay, complication rate, and survival rate 
were compared. Depending on the treatment outcome, the 
complications, recurrence rates, and survival rates of the two 
groups were compared.

In this study, the duration of patient hospitalization was 
longer after gastrectomy than after ESD. The recovery period 
was longer for patients treated with gastrectomy than for 
patients treated with ESD. Most patients who underwent en-
doscopic resection were discharged a day after the procedure. 
There were more complications in the gastrectomy group than 
in the ESD group (15.0% vs. 5.1%). Therefore, as fewer com-
plications, such as bleeding and perforation, were reported in 
the ESD group, the patients’ recovery time was shorter. There 
were two hospital deaths (2.0%) due to cerebrovascular acci-
dent and intra-abdominal infection in the gastrectomy group. 
The complication rate of gastrectomy for EGC was somewhat 
lower in this study than in previous studies, which reported 
complication rates of 24.5% and 32.5%.4,14 The complication 
rate (5.1%) in the ESD group was significantly lower than the 
complication rate in the gastrectomy group, and it was similar 
to the rates reported in previous studies of 5.6% and 5.4%.10,14 
Although there were four cases (2.3%) of bleeding and four 
cases (2.3%) of gastric perforation, there were no proce-
dure-related mortalities in the ESD group. These patients were 
all treated successfully, without surgery, with an additional 
endoscopic procedure and conservative management.

Most of the gastric mucosa was saved in the ESD group; 
consequently, the prevalence rate of metachronous gastric 

cancers was higher in the ESD group than in the gastrectomy 
group. Previous studies have reported the incidence rates of 
metachronous gastric cancer to be 8.2% to 14% after ESD,15,16 
and 1.8% to 2.4% after gastrectomy.17,18 In this study, the fre-
quency of metachronous gastric cancer was much higher in 
the ESD group (5.1% vs. 0%, p=0.029), although it was lower 
than other studies, than in the gastrectomy group. The inci-
dence rates of synchronous gastric cancer and local recurrence 
were higher in the ESD group than in the gastrectomy group, 
but the difference was not statistically significant. The syn-
chronous gastric cancers and metachronous gastric cancers 
in the ESD group were resected completely with additional 
ESD or surgery. Gastrectomy with lymph node dissection was 
recommended for the patients of recurrent gastric cancer after 
ESD.6 According to recent studies, local recurrence confined 
to the mucosa after ESD can be treated with additional ESD.7 
In this study, all of the local recurrences that occurred after 
ESD were treated with surgery or additional ESD.

There was no statistically significant difference in the 5-year 
overall survival rates between the two groups. The 5-year 
overall survival rate was 92.0% in the ESD group and 93.3% 
in the gastrectomy group (log-rank test, p=0.496). In both 
groups, mortality was associated, not with gastric cancer, but 
with another disease, such as an infectious disease or another 
malignancy. As mentioned above, two patients died after com-
plications from gastrectomy (cerebrovascular accident or in-
tra-abdominal infection); however, procedure-related mortal-
ity in the ESD group was not reported. This is consistent with 
previous studies reporting 5-year overall survival rates of 88% 
and 96.2% with ESD for EGC.10,19 A previous study of EMR 
versus gastrectomy for intramucosal gastric cancer showed no 

Table 3. Comparison of Local Recurrence, Synchronous Gastric Cancer and Metachronous Gastric Cancer between ESD and Gastrectomy Group in the Propensity 
Score Matched Patients

Variable ESD group
(n=175)

Gastrectomy group
(n=100) p-value

Follow-up, mo 56 (45–58) 53 (44–60) 0.633

Local recurrence, % 3 (1.7) 1 (1.0) 0.654

Synchronous gastric cancer, % 6 (3.4) 1 (1.0) 0.264

Metachronous gastric cancer, % 9 (5.1) 0 0.029

5-Year survival, % 92.0 93.3 0.496

Values are presented as median (interquartile range) or number (%).
ESD, endoscopic submucosal dissection.

Table 4. Comparison of the Approximate Hospitalization Costs (between 2012 and 2013)

ESD Subtotal gastrectomy Total gastrectomy
Cost $1,871 $5,925 $6,476

ESD, endoscopic submucosal dissection.
Costs are the total cost of hospitalization for procedure or surgery. This data was about the rough total cost of hospitalization between 2012 
and 2013. Costs were converted to U.S. dollars with the exchange rate of 1,050 Korean won to U.S. $1.
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difference in survival rates between the EMR group and the 
gastrectomy group after the cancer was completely removed.20 
Moreover, they reported a 5-year overall survival rate of 93.6% 
in the EMR group, which is similar to the survival rate of the 
EGC group in our study. However, only 71.2% of EGCs were 
completely removed by EMR, the remaining patients had to 
undergo additional management such as surgery. In our study, 
most patients diagnosed with EGC within the expanded crite-
ria had the EGC completely resected by ESD. Therefore, ESD 
is superior to EMR in curative resection of EGC.

Although the cost of ESD and gastrectomy may differ for 
each country, total hospitalization costs of the ESD are much 
cheaper than those of gastrectomy; the total hospitalization 
costs of ESD are approximately one-third of the costs of gas-
trectomy. ESD is cheaper than gastrectomy even when addi-
tional ESD is necessary to treat synchronous or metachronous 
gastric cancer after endoscopic resection.

There are some limitations associated with this study. Fore-
most, as this is a retrospective study, the treatment chosen for 
gastric cancer may be associated with selection bias. However, 
all included cases of EGCs were within the expanded criteria, 
and EGCs with regional lymph node metastasis in the gastrec-
tomy group were excluded from the analysis. Furthermore, 
we analyzed differentiated type EGCs, and excluded poorly 
cohesive carcinomas such as signet ring cell carcinomas. If 
our study had included poorly differentiated EGCs the results 
may have been somewhat different, because poorly differen-
tiated EGCs are frequently associated with lymph node me-
tastasis; therefore, ESD should be carefully considered when 
determining the type of treatment for EGCs. Second, the en-
doscopic treatment did not completely exclude the possibility 
that surgical treatment may be required later. As there is the 
rare possibility of lymph node metastasis in patients meet-
ing the expanded criteria, careful surveillance with all the 
available modalities to detect metachronous gastric cancers is 
needed. It is possible to predict the probability of lymph node 
metastasis on the basis of the histopathologic results (i.e., the 
depth of invasion, degree of differentiation, vascular involve-
ment, and lymphatic involvement). If a submucosal invasion 
or a lymph node metastasis is suspected, conventional surgery 
should be recommended. Finally, a relatively small number 
of EGCs were included in this study. To confirm our findings, 
randomized, prospective, long-term follow-up studies are 
needed. It is almost impossible to conduct randomized and 
prospective studies in a clinical situation; however, large-scale 
multicenter retrospective studies and cohort reviews are now 
being released. The expanded indication group from a recent 
large-scale multicenter retrospective study showed excellent 
short-term and long-term post-ESD outcomes without the 
need for additional treatment with gastrectomy.21 The compli-

cation rates in the ESD and gastrectomy group were 8.5% and 
28.2%, respectively. The duration of hospital stay was signifi-
cantly shorter in the ESD group than the gastrectomy group.22 
These results have demonstrated the possibility that ESD will 
be an effective, first-line treatment for EGC in the future.

In conclusion, our study demonstrates that ESD for EGC 
treatment is associated with improved short-term outcomes, 
including a shorter hospital stay, lower complication rate, and 
lower total hospitalization cost, when compared with gas-
trectomy. By preserving the stomach, ESD may also improve 
the quality of life. There was no significant difference in the 
5-year overall survival rate of the ESD and the gastrectomy. 
ESD could be an effective first-line curative management for 
differentiated-type EGCs when combined with proper patient 
selection and a regular follow-up program.
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