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Background/Aims: Endoscopic submucosal dissection 
(ESD) has been an established treatment for indicated early 
gastric cancer (EGC) without deterioration of quality of life 
(QOL) compared with surgical resection. The aim of this study 
was to evaluate long-term QOL in patients undergoing ESD 
for EGC. Methods: Patients scheduled to undergo curative 
ESD for EGC were prospectively enrolled from 12 institutions 
between May 2010 and December 2011. Assessments of 
QOL with Korean versions of the European Organization for 
Research and Treatment of Cancer (EORTC) QOL question-
naire-core (QLQ-C30) and a gastric cancer-specific question-
naire (STO22) were performed at baseline and at 7 days, 3 
months, and 6 months after ESD. Results: A total of 666 
subjects were assessed for QLQ-C30 and QLQ-STO22. The 
mean QLQ-C30 score was 69.5 at baseline, 68.8 at 7 days, 
73.1 at 3 months, and 73.2 at 6 months. The global health 
status on the EORTC QLQ-C30 was significantly improved af-
ter 3 and 6 months (p=0.0003 and p<0.0001, respectively). 
The QLQ-C30 and STO22 scores were not significantly dif-
ferent, or they only slightly deteriorated between before and 
immediately after ESD, but they were significantly improved 
after 3 and 6 months (p<0.05). Conclusions: QOL did not 
deteriorate immediately after ESD, and it improved more sig-
nificantly at up to 6 months in patients who underwent cura-

tive ESD for EGC without significant complications. (Gut Liver 
2017;11:87-92)
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INTRODUCTION

Gastric cancer is the fourth most common malignancy world-
wide and the second leading cause of cancer mortality.1 In 
South Korea, gastric cancer is secondary cause among all malig-
nancies and diagnosed as early stage in 70% of patients through 
national cancer screening program.2,3 With early detection of 
gastric cancer and introduction of new techniques, endoscopic 
resection has largely replaced conventional surgical resection 
in the treatment of gastric cancers. Nowadays, endoscopic sub-
mucosal dissection (ESD) has been accepted as a standard treat-
ment option for early gastric cancer (EGC) in the indicated case, 
and shown many advantages over surgical resection in terms 
of high quality of life (QOL), less invasiveness, preservation of 
organ function, low cost, and short hospital stay.4 

As ESD has showed many clinical advantages without sacri-
fice of survival compared with surgical resection, QOL has been 
also considered as an important outcome. Since the European 
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Organization for Research and Treatment of Cancer (EORTC) 
has developed the disease-specific QOL module for use in the 
patients with gastric cancer, QOL after surgical resection has 
been assessed in many studies.5-7 In a previous study, the fully 
validated Korean version of the EORTC Quality of Life question-
naire-core (QLQ)-C30 and the the gastric cancer-specific ques-
tionnaire (QLQ-STO22) were used to assess the QOL outcomes 
after laparoscopy-assisted distal gastrectomy compared with 
open distal gastrectomy in patients with EGC.8 

Although many studies has reported the QOL outcomes after 
surgical resection for EGC, there has been few reports about the 
QOL outcomes after ESD for EGC, Moreover, most clinical stud-
ies has reported retrospectively the QOL outcomes as a minor 
result after ESD. The aim of study was to prospectively evaluate 
long-term QOL in the patients after ESD for EGC. 

MATERIALS AND METHODS

1. Patients and study design

From May 2010 to December 2011, the patients who under-
went ESD for EGC at 12 centers were prospectively enrolled 
in the study. The inclusion criteria were as follows: (1) adeno-
carcinoma with differentiated histology; (2) tumor confined to 
mucosa without evidence of distant metastasis; and (3) tumor 
size not more than 3 cm. The exclusion criteria were as follows: 
(1) history of malignancy within 5 years of enrollment; (2) his-
tory of partial gastrectomy; (3) severe comorbid conditions; (4) 
bleeding tendency; and (5) pregnancy. 

All participants were provided with written informed consents 
for the study, and the institutional review boards of all centers 
approved the study. This study had been conducted in accor-
dance with the Declaration of Helsinki.

2. ESD and pathologic evaluation

Under conscious sedation with midazolam and/or propofol, 
ESD was performed with cardiorespiratory monitoring. All the 
procedures were performed as previously described; marking, 
injection making submucosal cushion, submucosal dissection, 
and hemostasis.9 After ESD, proton pump inhibitor was given 
for 4 to 8 weeks for the healing of artificial ulcer. Helicobacter 
pylori eradication after ESD was performed by case by case.

After ESD, the specimen was fixed in 10% formalin and sec-
tioned serially at 2-mm intervals, parallel to a line that includes 
the closest resection margin of the specimen. Final pathological 
diagnosis was made by the central committee of pathologists 
with the agreement over 80% on the basis of the third edi-
tion of Japanese Classification of Gastric Carcinoma.10 In final 
pathologic report, the pathologic type, depth of tumor invasion, 
tumor size, lymphatic and venous involvement, and presence of 
tumor at the resection margin (horizontal and vertical margin) 
were evaluated.

Complete resection was defined as a differentiated-type adeno

carcinoma limited to the mucosal layer without lymphovascular 
invasion, and with tumor-free horizontal and vertical margins. 
Post hoc analyses were also performed for curative resection, 
which was defined based on the Japanese Gastric Cancer Asso-
ciation recommendation for curability criteria. Lesions meeting 
the absolute or expanded indication were considered as curative 
resection. 

3. Assessment of QOL

QOL outcomes were evaluated with Korean version of EORTC 
QLQ-C30 (version 3.0) and QLQ-STO22 at baseline (before ESD), 
7 days, 3 months, and 6 months after ESD. EORTC QLQ-C30 
scores were calculated according to standard guidelines yield-
ing a range of 0 to 100, which is composed of multi-item scales 
and single-item measures, a global health status, five func-
tional scales (physical, role, cognitive, emotional, and social), 
three symptom scales (fatigue, pain, and nausea and vomiting), 
and six single items (dyspnea, appetite loss, sleep disturbance, 
constipation, and diarrhea). All items were scored on 4-point 
Likert scales without two items in the global health status using 
7-point scales. Each of the multi-item scales includes a different 
set of items. All of the scales and single-item measures range in 
score from 1 to 100, a higher score represents a higher level of 
functioning, or a higher level of symptoms. 

EORTC QLQ-STO22 is gastric cancer module for use among 
a wide range of patients with adenocarcinoma of the stomach. 
The module is composed of 22 items concerning disease, treat-
ment-related symptoms, complications, dysphagia, nutritional 
aspects, and the emotional problems of gastric cancer. 

This questionnaire was self-reported by patients at the points. 
If a patient did not created directly, researcher in hospital ex-
plained the questions to patients and recorded the answers. 

4. Statistical analyses

Continuous variables were presented as mean±standard de-
viation (SD) and compared by using Student t-test. Categorical 
variables were presented as proportion and compared by us-
ing chi-square test. Statistical analyses of the QOL outcomes 
evaluated the differences between the baseline and the 7 days, 
3 months, and 6 months after ESD with respect to the overall 
changes. For assessing change of QOL scores and to adjust for 
possible time effects, we performed generalized estimating equa-
tion. We included main effects of time, main effect of covari-
ance in fixed effect model, used unstructured covariance matrix.

Data were analyzed with SAS statistical software version 9.2 
for Windows (SAS, Cary, NC, USA); two-sided probability value 
less than 0.05 were considered of statistical significance. 

RESULTS

1. Baseline demographics 

A total of 712 patients who underwent ESD for EGC from 12 
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centers were enrolled in the study. Among those, 37 patients 
were excluded for additional treatment such as surgical resec-
tion or ablation therapy with argon plasma coagulation for 
incomplete resection. Also, nine patients who did not fulfill the 
questionnaires at baseline were excluded, and 666 patients were 
finally analyzed. 

The mean age of the patients was 62.8±9.2 years and 77% 
were men (Table 1). Complete resection was achieved in 82.6% 
(588/712), and curative resection in 87.6% (624/712). Immediate 
complications such as bleeding or perforation occurred in 8.6% 

(61/712), which were immediately controlled by endoscopic 
treatment without significant sequelae. 

2. Assessment of QOL

Among the patients who were assessed for QLQ-C30 and 
QLQ-STO22 at baseline, 82.1% of the patients were followed-up 

Fig. 1. Changes in EORTC QLQ-C30 global health status. The score 
was not different between baseline and 7 days, and it improved after 
3 and 6 months.
EORTC QLQ-C30, European Organization for Research and Treatment 
of Cancer Quality of Life questionnaire-core; ESD, endoscopic sub-
mucosal dissection.
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Table 1. Baseline Characteristics

Characteristic Value

Gender 

    Male 548 (77.0)

    Female 164 (23.0)

Age, yr 62.8±9.2

Body mass index, kg/m2 24.2±2.8

Complete resection 588/712 (82.6)

Curative resection 624/712 (87.6)

Complication 

    Bleeding 49 (6.9)

    Perforation 12 (1.7)

Data are presented as number (%) or mean±SD.

Table 2. Changes in the EORTC QLQ-C30 Scores

EORTC-C30 Baseline 7 day 3 mo 6 mo p-value* p-value† p-value‡ p-value§

Global health status 69.47±18.17 68.80±17.63 72,42±15.16 73.59±15.55 <0.0001 0.39 0.0003 <0.0001

Functional scales

    Physical functioning 90.02±13.81 88.82±15.43 92.29±11.32 93.40±9.60 <0.0001 0.0016 0.0009 <0.0001

    Role functioning 91.74±16.58 88.96±19.12 93.08±14.48 94.53±11.64 <0.0001 <0.0001 0.2759 <0.0006

    Emotional functioning 84.75±17.62 86.84±18.05 89.75±14.07 90.71±14.39 <0.0001 0.0377 <0.0001 <0.0001

    Cognitive functioning 87.77±14.63 90.08±14.62 91.14±12.58 91.40±12.35 <0.0001 0.0041 <0.0001 <0.0001

    Social functioning 91.43±17.42 90.68±18.82 95.01±12.91 96.74±10.21 <0.0001 0.0416 0.0002 <0.0001

Symptom scales/items

    Fatigue 19.22±18.25 22.00±20.02 17.96±16.36 15.27±16.85 <0.0001 0.0002 0.2822 <0.0001

    Nausea and vomiting 5.90±12.83 5.69±11.84 2.56±8.63 2.22±6.71 <0.0001 0.7600 <0.0001 <0.0001

    Pain 8.71±17.16 15.54±19.72 5.72±11.89 4.20±10.49 <0.0001 <0.0001 0.0001 <0.0001

    Dyspnea  9.38±17.84 7.19±15.92 6.48±14.96 4.67±12.64 <0.0001 0.0108 0.0008 <0.0001

    Insomnia 12.26±21.35 11.01±19.10 9.90±18.57 9.66±19.82 <0.0001 0.2027 0.0280 0.0116

    Appetite 8.61±18.08 11.44±21.43 5.32±14.72 3.92±12.72 <0.0001 0.0022 <0.0001 <0.0001

    Constipation 11.81±20.72 11.56±21.46 9.36±17.74 8.03±17.04 <0.0001 0.6068 0.0604 0.0004

    Diarrhea 10.46±18.25 7.57±17.82 5.79±13.67 5.66±13.88 <0.0001 0.0083 <0.0001 <0.0001

    Financial 12.75±23.38 13.22±23.54 7.07±17.75 7.14±17.48 <0.0001 0.1504 <0.0001 <0.0001

Data are presented as mean±SD.
EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life questionnaire-core.
*p-value for the time effect using the generalized estimating equation (GEE) method; †p-value for comparison between screening and 7 days using 
the GEE method; ‡p-value for comparison between screening and 3 months using the GEE method; §p-value for comparison between screening 
and 6 months using the GEE method.
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at 7 days, 74.3% at 3 months, and 65.2% at 6 months after ESD, 
respectively. In cases of missing value, most frequent answers 
were used, and the missing was considered as “missing at ran-
dom” because there were no no-nignorable patterns of missing. 

Although the global health status in the EORTC QLQ-C30 
was not significantly different between before and immediately 
after ESD (p=0.39), it was significantly improved after 3 and 
6 months (p=0.0003 and p<0.0001) (Table 2, Fig. 1). Most of 
functional scales were steadily improved after ESD. In symptom 
scales, the scores of pain, fatigue, and appetite loss had in-
creased significantly at 7 days after ESD, but had decreased at 
3 and 6 months, and the scores of nausea and vomiting, dys-
pnea, and insomnia had decreased progressively during follow-
up (Fig. 2).

The scores of the EORTC QLQ-STO22 showed similar patterns 
to those of the EORTC QLQ-30 (Table 3). Although the scores of 
body image, pain, emotional change, and dietary restriction had 
significantly increased at 7 days after ESD, those had signifi-
cantly decreased during follow-up. Reflux score had decreased 
from baseline to 6 months of follow-up, and other scores had 
decreased from 7 days during follow-up (Fig. 3). 

DISCUSSION

As the proportion of EGC in the newly-diagnosed gastric can-
cer has been increased by national cancer screening program 

Table 3. Changes in EORTC STO-22 Scores

EORTC-STO 22 Baseline 7 day 3 mo 6 mo p-value* p-value† p-value‡ p-value§

Body image 8.61±18.15  10.28±19.86  8.48±17.63 5.67±14.99 <0.001 0.0272 0.83 0.0052

Dysphagia 6.38±11.68  6.85±12.51 4.03±7.61 3.45±6.56 <0.001 0.2608 <0.001 <0.001

Pain 11.05±13.68  17.63±16.70  9.74±11.13  8.43±11.26 <0.001 <0.001 0.0513 0.0001

Reflux 10.32±13.94  8.78±14.19  7.01±11.05  6.21±11.59 <0.001 0.0182 <0.001 <0.001

Eating 5.04±9.51  7.05±12.72 3.42±8.53 2.77±7.44 <0.001 <0.001 0.0007 <0.001

Anxiety 21.14±20.34 25.96±18.36 20.38±15.77 17.92±15.14 <0.001 <0.001 0.725 0.0007

Dry mouth 17.58±23.27 17.97±22.73 16.09±21.27 14.70±20.69 <0.001 0.7601 0.2532 0.0158

Taste  4.73±13.26 5.78±15.77  3.16±11.06 1.99±9.11 <0.001 0.1566 0.0137 <0.001

Hair loss 34.77±29.33 30.87±24.31 29.30±21.72 29.73±23.30 <0.001 0.0873 0.029 0.1201

Data are presented as mean±SD.
EORTC STO-22, European Organization for Research and Treatment of Cancer gastric cancer-specific questionnaire.
*p-value for the time effect using the generalized estimating equation (GEE) method; †p-value for comparison between screening and 7 days using 
the GEE method; ‡p-value for comparison between screening and 3 months using the GEE method; §p-value for comparison between screening 
and 6 months using the GEE method.

Fig. 2. Changes in EORTC QLQ-C30 functional scales. Most scores 
decreased progressively during follow-up.
EORTC QLQ-C30, European Organization for Research and Treatment 
of Cancer Quality of Life questionnaire-core; ESD, endoscopic sub-
mucosal dissection.
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Fig. 3. Changes in EORTC STO-22. Most scores decreased progres-
sively during follow-up. 
EORTC STO-22, European Organization for Research and Treatment 
of Cancer gastric cancer-specific questionnaire; ESD, endoscopic sub-
mucosal dissection.
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in Korea, ESD has become a mainstay of curative modality for 
EGC. Also, laparoscopic or robot-assisted surgery has replaced 
the open surgery for resection of EGC. With advances of less-
invasive modalities, QOL as well as long-term survival has been 
considered as an important clinical outcome.

In EORTC-C30, global health status showed a tendency of 
decrement immediately after ESD, which was not significant. 
Although physical, role and social functioning were decreased 
in 7 days with the adverse symptoms and hospitalization by 
ESD itself, those were significantly increased in 3 and 6 months 
after ESD compared with baseline. Emotional and cognitive 
functioning had showed a steady increment after ESD during 
follow-up. 

Also, fatigue, pain and appetite loss were increased immedi-
ately after ESD. Although the stomach is saved even after ESD 
unlikely surgical resection, various discomforts can be sustained 
for several days after ESD. However, those were significantly 
decreased in 3 and 6 months of follow-up compared with 
baseline, which means the improvement of patients’ subjec-
tive comfort after ESD for EGC. The symptom scores of nausea 
and vomiting, dyspnea, insomnia, constipation, diarrhea, and 
finance were also decreased after ESD during follow-up.

In EORTC STO-22, the scores of body image, pain, eating 
and anxiety were significantly increased immediately after ESD 
compared with baseline, which were significantly decreased in 
3 and 6 months of follow-up. The scores of dysphagia, reflux, 
dry mouth, taste, and hair loss had showed a tendency of steady 
decrement, which shows the excellent clinical outcome in terms 
of QOL after ESD for EGC.

The most distinguished benefit of ESD is patients’ comfort 
by less-invasiveness and organ preservation compared with 
surgical resection. Whereas more than 1 week is required for 
recovery from discomforts such as pain after surgical resection, 
the patient can recover from pain and return to ordinary life 
and work in several days after ESD. In this study, functional 
scales showed a tendency of slight decrement immediately after 
ESD, but were improved in 3 and 6 months of follow-up. The 
symptom scores of pain and appetite loss were decreased during 
follow-up rather than before ESD except immediate after ESD. 
The immediate symptom scores may show significant differ-
ences if compared with surgical resection. In a previous study, 
the scores of pain showed around 30 points, which is more than 
double compared with ESD.8 

In comparison with surgical resection, stomach is preserved 
after ESD, which means that all functions of stomach are main-
tained even after resection of EGC. In this study, stomach can-
cer-specific EORTC STO-22 scores were preserved or improved 
after ESD, whereas most scores of treatment-related symptoms 
were not recovered compared with baseline after surgical resec-
tion.8 In terms of nutrition, it may be also influenced by surgical 
resection, especially in absorption of iron and vitamin B12. With 
preservation of stomach, ESD has a benefit of long-term main-

tenance of nutrition compared with surgical resection.
As this study did not evaluate QOL after ESD compared with 

after surgical resection, it has a limitation of single-arm study. 
The results may show the difference of QOL between ESD and 
surgical resection if the QOL was compared between two groups. 
Besides, one third of the patients did not participate in the re-
sponse to questionnaire at 6 months, which may influence the 
results of this study as a selection bias. Despite the limitation, 
this study has showed the excellent maintenance of QOL after 
ESD for EGC, and the strength of this study is the first prospec-
tive report about the comparison of QOL before and after ESD 
for EGC. Further studies are needed to compare the differences 
of QOL between ESD and surgical resection.
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