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Abstract

Background Gastric cancer treatment guidelines recom-
mend additional surgery as the standard treatment for
lesions for which endoscopic submucosal dissection (ESD)
is not indicated. However, the incidence of lymph-node
metastasis is low in most patients.

Methods and materials The study comprised 231 patients
(231 lesions) who underwent ESD for early gastric cancer
(EGC) in our hospital from September 2002 through March
2015 and were found to have lesions for which endoscopic
treatment is not indicated on histopathological evaluation
after ESD. The patients were divided into the additional
operation group and the follow-up group, and long-term
outcomes were studied retrospectively. Risk factors for
metastasis and recurrence were also studied (capture rate,
98.7%).

Results The median follow-up was 48 months. There were
174 men and 57 women with a median age of 72 years.
The additional operation group comprised 118 patients, and
the follow-up group comprised 113 patients. The rates of
5-year cause-specific survival and 5-year overall survival
were significantly higher in the additional operation group
(100 and 96.0%, respectively) than in the follow-up group
(92.6 and 73.3%, respectively; p = 0.010, p < 0.001). In
the follow-up group, 5 patients (4.4%) died of gastric
cancer (p = 0.021). Among elderly patients 75 years or
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older, long-term outcomes did not differ significantly
between the groups. Sixteen patients had metastasis or
recurrence, and the presence of lymphatic involvement was
an independent risk factor for metastasis, recurrence, or
both (p = 0.003; odds ratio 10.594; 95% confidence
interval 2.294-48.927).

Conclusions In patients with EGC who are confirmed to
have lesions for which endoscopic treatment is not indi-
cated on histopathological evaluation after ESD, additional
surgery should be aggressively performed if the patient can
tolerate such treatment. In elderly patients aged 75 years or
older and patients with serious underlying diseases, follow-
up observation was suggested to be one option in patients
who give informed consent after receiving an explanation
of the risk of recurrence.

Keywords Early gastric cancer - Endoscopic submucosal
dissection - Lesions for which endoscopic treatment is not
indicated

In Japan, gastric cancer is the second leading cause of
death, coming after lung cancer. Internationally as well,
gastric cancer remains one of the leading causes of death
[1].

There has been a remarkable increase in the use of
endoscopic submucosal dissection (ESD) for the treatment
of early gastric cancer (EGC). The guidelines issued by the
Japan Gastroenterological Endoscopy Society (JGES) and
Japanese Gastric Cancer Association (JGCA) state that
ESD is absolutely indicated for the treatment of differen-
tiated-type EGC without ulcerative findings [UL(—)] in
which the depth of invasion is clinically diagnosed as Tla
(tumor confined to the mucosa) and the tumor diameter is
<2 cm [2, 3]. These guidelines also include the following
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categories of EGC with a clinical diagnosis of Tla in the
expanded indications for EGC: (a) differentiated-type,
without ulcerative findings [UL(—)], >2 cm in diameter;
(b) differentiated-type, with ulcerative findings [UL(+)],
<3 cm in diameter; and (c) undifferentiated-type, without
ulcerative findings [UL(—)], <2 cm in diameter [4]
(Table 1). The possibility of expanding the indications for
endoscopic treatment has been considered [5—8]. On the
other hand, we sometimes encounter patients who undergo
ESD for EGC, but are found to have lesions for which
endoscopic treatment is not indicated on histopathological
evaluation after ESD.

The gastric cancer treatment guidelines recommend
additional surgery as the standard treatment for such
lesions. In fact, however, the incidence of lymph-node
metastasis is low in most patients [3, 9]. To date, few
studies have examined risk factors for metastasis and
recurrence in patients who underwent ESD for lesions for
which endoscopic treatment was not indicated.

We retrospectively studied long-term outcomes and risk
factors for metastasis and recurrence in patients who
underwent ESD for EGC and were given a diagnosis of
lesions for which endoscopic treatment was not indicated
on histopathological evaluation.

Among patients who are 75 years or older, the majority
have multiple diseases and functional disorders that would
influence daily living [10]. We therefore additionally
studied long-term outcomes in patients 75 years or older.

Patients and methods

From September 2002 through March 2015, ESD was
performed in 1587 consecutive patients (1984 lesions) with
EGC in the Department of Gastroenterology, Kitasato
University School of Medicine. After excluding patients
with a gastric tube or remnant stomach, the study group
comprised 1547 patients with EGC who had 1919 lesions.
On histopathological examination, there were 1092
guideline lesions in 922 patients, 596 expanded-indication

lesions in 553 patients, and 231 lesions for which ESD was
not indicated in 231 patients (some overlap) (Table 2).

The 231 patients with the 231 lesions for which ESD
was not indicated on histopathological examination were
divided into two groups: those who additionally underwent
surgery (additional operation group) and those who were
followed up (follow-up group). In principle, additional
surgery was recommended for patients who could tolerate
surgery. In elderly patients, patients with poor performance
status, and patients with underlying disease, the treatment
policy was decided on the basis of the background char-
acteristics of each patient after weighing the potential risks
and benefits of additional surgery and follow-up
observation.

Long-term outcomes and risk factors for metastasis and
recurrence were clinicopathologically studied retrospec-
tively (capture rate, 98.7%). The clinicopathological vari-
ables studied were sex, age, tumor location (upper/middle/
lower), macroscopic type, ulceration, tumor size, histo-
logical type, depth of invasion, lymphatic involvement,
vascular involvement, horizontal margin/vertical margin,
antithrombotic therapy, underlying disease, and outcomes
(5-year cause-specific survival and 5-year overall survival).
Patients 75 years or older more often have multiple
underlying diseases and functional disorders that influence
their activities of daily living (ADL) than younger patients
[10, 11]. We therefore additionally studied long-term out-
comes in patients 75 years or older.

Patients  underwent  esophagogastroduodenoscopy
(EGD) and abdominal computed tomographic scanning
(CT) as pretreatment examinations. Endoscopic ultra-
sonography was performed as required if it was difficult to
diagnose the depth of invasion.

Endoscopic submucosal dissection

The circumference of the lesion was marked with a needle
knife. After injecting glycerol solution into the submucosa,
an initial cut was made with a needle knife outside the
marking. An IT Knife (Olympus Medical Systems, Tokyo,

Table 1 Classification of indications for endoscopic submucosal dissection as defined by the Japan Gastroenterological Endoscopy Society

(JGES) and the Japanese Gastric Cancer Association (JGCA)

Depth of invasion Ulceration Differentiated-type Undifferentiated-type
Clinically diagnosed T1a UL(-) <2 cm >2 cm <2 cm >2 cm
Absolute indication Expanded indication Expanded indication Extra-indication
UL(+) <3 cm >3 cm Any size
Expanded indication Out of indication Out of indication
Clinically diagnosed T1b UL(—)/(+) Any size

Out of indication
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gizz:)eoszis I:)hfsizggr}::lf(;%l?}]ﬁch Reasons for extra-indicated lesion n =231 %
ESD is not indicated 1. Differentiated dominant type
(a) Within mucosa, but ulceration present and tumor size >3 cm 27 11.7
(b) Sm1 invasion (<500 pm) and tumor size >3 cm 16 6.9
(c) Sm2 invasion (>500 pm) 125 54.1
2. Undifferentiated dominant type
(a) Submucosal invasion 21 9.1
(b) Ulceration present 6 2.6
(c) Tumor size >2 cm 18 7.8
3. Lymphatic involvement present 91 39.4
4. Vascular involvement present 73 31.6

Japan) was inserted into this cut and operated to cut around
the lesion [12]. The marked lesion was separated from the
surrounding normal mucosa. Then, the submucosal layer
was dissected using the IT Knife, and the lesion was finally
removed. An IT Knife was used to perform ESD until the
end of March 2007, and an IT Knife2 (Olympus Medical
Systems) was then used from April 2007 onward [13].

Histopathological evaluation

The tissue specimens were fixed in formalin, cut into 2-mm-
wide strips perpendicular to the lesion base, and embedded in
paraffin. A pathologist examined the sections to determine the
histopathological diagnosis according to the Japanese Clas-
sification of Gastric Carcinoma [3]. Tumor size, depth of
invasion, presence of ulceration, lymphatic and vascular
involvement, and tumor involvement of the horizontal and
vertical margins were assessed. The depth of invasion was
defined as follows: M, mucosal invasion; SM1, minute sub-
mucosal invasion (<500 pm below the muscularis mucosae);
and SM2, submucosal invasion (>500 pm below the mus-
cularis mucosae). En bloc resection was defined as the endo-
scopic resection of an entire lesion in a single procedure.
Complete resection was defined as the endoscopic resection of
an entire lesion in a single procedure, with no histopatholog-
ical evidence of tumor at the resection margin. Incomplete
resection was defined as tumor-positive margins on
histopathological examination. Endoscopically resected
lesions with margins that could not be evaluated histopatho-
logically because of electrosurgical or mechanical damage
were classified as not assessable. Lesions for which ESD was
not indicated were defined as lesions that did not histopatho-
logically meet the JGCA criteria or the expanded criteria.

Follow-up
In the additional operation group, patients were promptly

referred to the Department of Gastrointestinal Surgery to
undergo laparoscopy-assisted distal gastrectomy with D2
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lymph-node dissection, total gastrectomy, or proximal
gastrectomy. During the first 2 years after surgery, medical
examinations were performed every 3 months, computed
tomography (CT) was performed every 6 months, and
esophagogastroduodenoscopy (EGD) was performed every
year. From 3 years after surgery onward, medical exami-
nations, CT, and EGD were performed at 1-year intervals.
Patients were followed up for 5 years.

In the follow-up group, patients underwent EGD
2 months after ESD. During the first 3 years after surgery,
medical examinations, EGD, and CT were performed at
6-month intervals. From 4 years after treatment onward,
medical examinations, EGD, and CT were performed at
1-year intervals. Patients were followed up for 5 years.

Statistical analysis

Patients with lesions for which endoscopic treatment was
not indicated were divided into two groups: the additional
operation group and the follow-up group. Clinicopatho-
logical characteristics were compared between the groups
with the use of the Chi-square test.

Survival time was calculated as the interval between the
date of the first session of ESD and the date of death or the
last date on which the patient was confirmed to be alive for
survivors. Survival curves were calculated using the
Kaplan-Meier method. The log-rank test was used to
compare survival. All p values reported are two-sided, and
p values of less than 0.05 were considered to indicate
statistical significance. Risk factors for metastasis or
recurrence with p values of <0.05 on univariate analysis
were included in multivariate logistic regression analysis.

Results

Table 3 shows the clinicopathological characteristics of the
additional operation group and the follow-up group. The
median follow-up was 48 months (range 1-154). There
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Table 3 Clinicopathological characteristics
Additional operation group Follow-up group p

Number of lesions 118 113
Gender

Male/female 95/23 79/34 0.043
Age (years)

Median (range) 69 (40-81) 77 (46-90) <0.001
Follow-up period (months)

Median (range) 61 (5-154) 48 (2-140) -
Location

Upper/middle/low 30 (25.4%)/55 (46.6%)/33 24 (21.2%)/50 (44.2%)/39 0.5228

(28.0%) (34.5%)

Macroscopic type

Elevated/flat or depressed 35 (29.7%)/83 (70.3%) 38 (33.6%)/75 (66.4%) 0.5168
Ulceration

Present 21 (17.8%) 36 (31.9%) 0.0132
Tumor size (mm)

Median (range) 20 (2-95) 25 (5-84) 0.036
Histological type

Differentiated/differentiated dominant/undifferentiated 71 (60.2%)/34 (28.8%)/6 (5.1%)/ 715 (66.4%)/19 (16.8%)/12 0.2001

dominant/differentiated 7 (5.9%) (10.6%)/7 (6.2%)

Depth of invasion after ESD

M/SM1/SM2/MP 13 (11.0%)/19 (16.1%)/85 35 (31.0%)/19 (16.8%)/57 0.0012

(72.0%)/1 (0.8%) (50.4%)/2 (17.7%)

Lymphatic involvement

Present 50 (42.4%) 44 (38.9%) 0.5953
Vascular involvement

Present 45 (38.1%) 28 (24.8%) 0.0291
Horizontal margin

Present 6 (5.1%) 7 (6.2%) 0.714
Vertical margin

Present 23 (19.5%) 19 (16.8) 0.598
Antithrombotic therapy

Present 14 (11.9%) 24 (21.2%) 0.1043
Underlying disease

Present 12 (10.2%) 88 (77.9%) <0.001

Sex, age, ulceration, tumor size, depth of invasion after ESD, vascular involvement, andunderlying disease differed significantly between the

additional operation group and thefollow-up group

were 174 men and 57 women, with a median age of
72 years (range 40-90). The additional operation group
comprised 118 patients, and the follow-up group comprised
113 patients. The mean age was significantly higher in the
follow-up group (77 years) than in the additional operation
group (69 years; p < 0.001).

Tumor characteristics, location, macroscopic type, his-
tological type, lymphatic involvement, horizontal margin,
and vertical margin did not differ significantly between the
additional operation group and the follow-up group.
However, ulceration was significantly more common in the

follow-up group (31.9%, 36/113) than in the additional
operation group (17.8%, 21/118; p = 0.0132). The median
tumor size was significantly greater in the follow-up group
(25 mm; range 5-84 mm) than in the additional operation
group (20 mm; range 2-95 mm; p = 0.036). The depth of
invasion was the mucosa (M) in 13 lesions (11.0%), the
first layer of the submucosa (SM1: invasion depth 500 pm
below the muscularis mucosae) in 19 lesions (16.1%), the
second layer of the submucosa (SM2: invasion depth
500 pum or more from the muscularis mucosae) in 85
lesions (72.0%), and the muscularis propria (MP) in 1
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lesion (5.9%) in the additional operation group and the
mucosa (M) in 35 lesions (31.0%), the first layer of the
submucosa (SM1) in 19 lesions (16.8%), the second layer
of the submucosa (SM2) in 57 lesions (50.4%), and the
muscularis propria (MP) in 2 lesions (17.7%) in the follow-
up group. The depth of invasion was significantly deeper in
the additional operation group (p = 0.001). There was a
significant trend toward a higher incidence of vascular
involvement in the additional operation group (38.1%,
45/118) than in the follow-up group (24.8%, 28/113;
p = 0.029). The additional operation group had a signifi-
cantly deeper depth of invasion and a significantly higher
proportion of patients with vascular involvement. The
follow-up group had a significantly higher incidence of
ulceration and a significantly longer tumor diameter.

Antithrombotic therapy was given to 14 patients
(11.9%) in the additional operation group and 24 patients
(21.2%) in the follow-up group. Underlying disease was
present in 12 patients (10.2%) in the additional operation
group and 88 patients (77.9%) in the follow-up group. The
proportion of patients with underlying disease was signif-
icantly higher in the follow-up group (p < 0.001).

Follow-up was performed in 25 patients (22.1%) who
could tolerate surgery but refused to undergo operation and
in 88 patients (77.9%) in whom additional surgery was
precluded by factors such as advanced age, poor perfor-
mance status, and underlying disease. The main underlying
diseases were cardiovascular disease, cerebrovascular dis-
ease, and respiratory disease in addition to various other
diseases (Table 4).

In the additional operation group, lymph-node metasta-
sis was found at surgery in 10.2% (12/118) of the patients,
but no patient had local recurrence, lymph-node metastatic
recurrence, or distant metastatic recurrence. In the follow-
up group, local recurrence was found in 2.7% (3/113) of

the patients, abdominal lymph-node recurrence in 0.9% (1/
113), and distant metastatic recurrence in 2.7% (3/113).
Among the 3 patients with local recurrence, 1 underwent
additional surgery, 1 underwent additional argon plasma
coagulation, and 1 was observed. The patient who under-
went additional argon plasma coagulation died of died of
gastric cancer 15 months after ESD. The patient with
abdominal lymph-node recurrence underwent additional
surgery 14 months after ESD, but had multiple bone
metastases 25 months after ESD and died of died of gastric
cancer 36 months after ESD. Distant metastatic recurrence
developed in the thoracic vertebrae, peritoneum, or lung in
1 patient each. The patient with thoracic vertebral metas-
tasis died of gastric cancer 15 months after ESD, the
patient with peritoneal metastatic recurrence died of gastric
cancer 30 months after ESD, and the patient with pul-
monary metastatic recurrence died of gastric cancer
52 months after ESD. No patient died of gastric cancer in
the additional operation group; 5 patients (4.4%) died of
gastric cancer in the follow-up group (p = 0.021).

The 5-year cause-specific survival rate was significantly
higher in the additional operation group (100%) than in the
follow-up group (92.6%, p = 0.010) (Fig. 1A). The 5-year
overall survival rate was also significantly higher in the
additional operation group (96.0%) than in the follow-up
group (73.3%, p < 0.001) (Fig. 1B).

Table 5 shows the clinicopathological characteristics of
patients 75 years or older. The additional operation group
comprised 22 patients, and the follow-up group comprised
67 patients. The median age was 77 years (range 75-81) in
the additional operation group and 79 years (range 75-90)
in the follow-up group and was significantly higher in the
follow-up group (p < 0.001). The proportion of patients
with underlying disease was significantly greater in the
follow-up group (p < 0.001).

Table 4 Reasons for follow-up
observation

No. of patients (n = 113)

No underlying disease

Refusal of surgery

Elderly (>80) or poor performance status

Underlying disease present
Cardiovascular disease
Cerebrovascular disease
Respiratory disease
Hepatic disease

Psychiatric and neurological disease

Double cancers
Hematologic disease
Renal disease
Connective tissue disease

Traffic injury

25 (22.1%)
25 (22.1%)
36 (31.9%)
52 (46.0%)
10 (8.8%)
10 (8.8%)
8 (7.1%)
6 (5.3%)
6 (5.3%)
6 (5.3%)
3 (2.7%)
1 (0.9%)
1 (0.9%)
1 (0.9%)
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Fig. 1 A Overall survival. The 5-year overall survival rate was
significantly higher in the additional operation group (96.0%) than in
the follow-up group (73.3%, p = 0.010). B Cause-specific survival.

Among elderly patients 75 years or older, the 5-year
cause-specific survival rate did not differ significantly
between the additional operation group (100%) and the
follow-up group (91.2%, p = 0.283) (Fig. 2A). The 5-year
overall survival rate was slightly lower in the follow-up
group (62.8%) than in the additional operation group
(81.8%, p = 0.232) (Fig. 2B).

Among 231 patients who were histopathologically
confirmed to have lesions for which ESD was not indi-
cated, 16 patients (12 in the additional operation group and
4 in the follow-up group) had lesions associated with
metastasis or recurrence (Table 6). A univariate analysis
showed that depth of invasion, lymphatic involvement, and
vertical margin were significant risk factors for metastasis
or recurrence. A multivariate logistic regression analysis
showed that lymphatic involvement was an independent
risk factor for metastasis or recurrence (p = 0.003; odds
ratio 10.594; 95% confidence interval 2.294-48.927)
(Table 7).

Discussion

Japan has become an aging society, and the number of
elderly patients with various underlying diseases is
increasing. In patients in good general condition whose
underlying diseases are controlled, we strongly recommend
that additional surgery be performed. However, additional
surgery is not feasible in some patients because of poorly
controlled underlying disease or poor general condition. In
the present study, we assessed long-term outcomes and risk
factors for metastasis and recurrence in patients who

Months after ESD

The 5-year cause-specific survival rate was significantly higher in the
additional operation group (100%) than in the follow-up group
(92.6%, p = 0.010)

underwent ESD for EGC and were given a diagnosis of
lesions for which ESD was not indicated on histopatho-
logical evaluation.

In this study, we performed ESD for EGC and studied
patients who were histopathologically confirmed to have
lesions for which ESD was not indicated. Both the 5-year
cause-specific survival and the 5-year overall survival were
significantly better in the additional operation group than in
the follow-up group (100% vs. 92.6% and 96.0% vs.
73.3%, respectively; p = 0.010). In the additional opera-
tion group, lymph-node metastasis was found at surgery in
10.2% of the patients. Cure is usually difficult to achieve in
patients in whom metastasis or recurrence develops after
ESD. Additional surgery is therefore recommended for
patients found to have lesions for which ESD is not indi-
cated according to the gastric cancer treatment guidelines
[3].

Hoteiya et al. [14] divided patients who underwent non-
curative resection of EGC into two groups: an additional
surgery group and a follow-up group. Although many
patients in the follow-up group were elderly and died of
other diseases, overall survival did not differ significantly
between the groups.

In our study as well, patients in the follow-up group
were older than those in the additional operation group. In
about 80% of patients in the follow-up group, surgery was
not performed because of elderly, poor performance status,
and cardiovascular and other underlying diseases. In
addition, a subanalysis of patients 75 years or older showed
no significant difference in either the 5-year cause-specific
survival rate or the 5-year overall survival rate between the
additional operation group and the follow-up group.
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Table 5 Clinicopathological characteristics (75 years or older)

Additional operation group Follow-up group )4

Number of lesions 22 67
Gender

Male/female 17/5 47/20 0.5189
Age (years)

Median (range) 77 (75-81) 79 (75-90) <0.001
Follow-up period (months)

Median (range) 40 (9-126) 38 (2-140) -
Location

Upper/middle/low 5 (22.7%)I7 (31.8%)/10 (45.5%) 24 (35.8%)/24 (35.8%)/19 (28.4%) 0.296
Macroscopic type

Elevated/flat or depressed 9 (40.9%)/13 (59.1%) 22 (32.8%)/45 (67.2%) 0.4904
Ulceration

Present 3 (13.6%) 16 (23.9%) 0.0132
Tumor size (mm)

Median(range) 27 (11-95) 23(5-84) 0.39
Histological type

Differentiated/differentiated dominant/ 13 (59.1%)/7 (31.8%)/1 (4.5%)/1 (4.5%) 44 (65.7%)/13 (19.4%)/5 (7.5%)/5 (1.5%)  0.6445

undifferentiated dominant/
undifferentiated

Depth of invasion after ESD

M/SM1/SM2/MP 3 (13.6%)/5 (22.7%)/14 (63.6%)/0 19 (28.4%)/9 (13.4%)/37 (55.2%)/2 0.3585

(0.0%) (3.0%)

Lymphatic involvement

Present 12 (54.5%) 28 (41.8%) 0.2967
Vascular involvement

Present 9 (40.9%) 18 (26.9%) 0.2138
Horizontal margin

Present 0 (0.0%) 7 (10.4%) 0.1142
Vertical margin

Present 3 (13.6%) 14 (20.9%) 0.4523
Antithrombotic therapy

Present 6 (27.3%) 18 (26.9%) 0.9702
Underlying disease

Present 5 (22.7%) 62 (92.5%) <0.001

Age, ulceration, and underlying disease differed significantly between the additionaloperation group and the follow-up group

Kusano et al. [15] divided patients 75 years or older who
underwent non-curative endoscopic resection of EGC into
two groups: an additional surgery group and a follow-up
group. They found no significant difference in the 5-year
overall survival or the 5-year recurrence-free survival
between the groups. The majority of patients who are
75 years or older have multiple underlying diseases and
functional disorders that would influence ADL. In Japan,
the proportion of people who regularly attend hospitals for
at least one chronic disease is nearly 70% among people
who are 75-84 years of age, which is higher than that in
other age groups [10, 11, 16, 17]. Sumiyoshi et al. [18]
reported that ESD is an effective treatment in terms of

@ Springer

short- and long-term outcomes even in elderly patients with
EGC who are 75 years or older and recommended that
such patients be closely followed up after treatment.
Elderly patients aged 75 years or older and those with
serious underlying disease should not only undergo addi-
tional surgery for the lesions for which ESD was not
indicated, but should also carefully receive other treat-
ments in accordance with their general condition.

In the present study, we examined risk factors for
metastasis or recurrence in patients who underwent ESD
for EGC. Our results showed that lymphatic involvement
was an independent risk factor for metastasis or recurrence.
Various studies have investigated risk factors for lymph-
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Fig. 2 A Overall survival. Among elderly patients 75 years or older, the
5-year overall survival rate was slightly lower in the follow-up group
(62.8%) than in the additional operation group (81.8%, p = 0.232).
B Cause-specific survival. Among elderly patients 75 years or older, the

Table 6 Patients with metastasis or recurrence (n = 16)

(B) Overall survival
(75 years or older)
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5-year cause-specific survival rate did not differ significantly between the
additional operation group (100%) and the follow-up group (91.2%,
p = 0283)

Case no. Group Histological type Tumor size  Depth of invasion ly v  Lymph-node Recurrence
metastasis

1 A tub2 > tubl 16 SM2 2 0 #6 -
2 A tub2 15 SM2 3 1 #4d -
3 A tubl >> tub2 18 SM2 2 0 #6 -
4 A tub2 > porl,tubl 10 SM2 0 0 #4d -
5 A tub2 > tubl,pap,por 24 MP 2 3 #1143 -
6 A tubl > tub2 > por 17 SM2 1 0 #4d -
7 A pap 16 SM2 3 0 #4sb -
8 A pap > tub2 9 SM2 33 #7 -
9 A tubl > tub2 > pap > por2 40 SM2 1 1 #4sb -
10 A tubl > tub2 > por > muc 27 SM2 2 0 #4d -
11 A pap > tubl > tub2 28 SM2 0 2 #56 -
12 A tubl > pap 26 SM2 1 1 #3 -
13 B pap > tubl + tub2 37 SM2 2 0 - Lymph node

(#3,#4d #5,#6,#8a,#14v)
14 B porl > tub2 > por2 13 SM1 1 0o - Lung
15 B por > sig 55 SM2 1 0o - Bone
16 B tub2 > tubl 27 SM2 1 0 - Peritonitis carcinomatosa

ly lymphatic involvement, v vascular involvement, A additional operation group, B follow-up group

node metastasis and found that SM2 invasion, lymphatic
involvement, vascular involvement, and poorly differenti-
ated cancer are risk factors [19-23]. Ishii et al. [9] reported
that SM2 invasion and moderate lymphatic involvement
(Iy2) or marked lymphatic involvement (ly3) were

predictors of lymph-node metastasis in patients who
underwent additional operation after endoscopic treatment
for cT1aNOMO EGC. Sekiguchi et al. [24] scored surgically
resected specimens of EGC according to tumor size, depth
of invasion, histological type, the presence or absence of an
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Table 7 Risk factors for metastasis or recurrence

Metastatic Metastatic Univariate Multivariate Analysis
lesion (+) lesion (—) analysis
)4 Odd’s p 95%
ratio confidence
interval
Min  Max

Number of lesions 16 215
Gender

Male/female 11/5 163/52 N.S - - - -
Age (years)

Median (range) 72 (40-87) 72 (45-90) N.S - - - -
Tumor size (mm)

<30 mm/>30 mm 13/3 142/73 N.S. - - - -
Ulceration

Present 4/12 53/162 N.S. - - - -
Histopathological type

Differentiated/differentiated dominant, undifferentiated  9/7 137/78 N.S. - - - -

dominant, undifferentiated

Depth of invasion after ESD

M + SMI1/SM2 + MP 1/15 85/130 0.005 - 0.071 - -
Lymphatic involvement

Present 14 80 <0.001 10.594  0.003 2.294 48.927
Vascular involvement

Present 6 67 N.S. - - - -
Horizontal margin

Positive 0 13 N.S. - - - -
Vertical margin

Positive 8 34 0.003 2939 0.063 0.942 9.173

A multivariate analysis showed that lymphatic involvement was an independent risk factor for metastasis and recurrence

ulceration, and lymphovascular involvement and found that
the score was related to the risk of lymph-node metastasis.
They reported that lymphovascular involvement is a strong
risk factor for lymph-node metastasis. In our study, 14%
(14/94) of patients with lymphatic involvement had lymph-
node metastasis or peritoneal dissemination. Additional
surgery should thus be aggressively performed in patients
with lymphatic involvement.

In principle, we recommend additional surgery for
patients who can tolerate surgery and have a histopatho-
logical diagnosis of lesions for which ESD is not indicated.
However, in elderly patients and patients with concomitant
diseases, the background characteristics of the individual
patient, including the prognosis of underlying disease, the
expected decrease in QOL associated with surgery, the
risks of metastasis and recurrence, and requests made by
the patients and their family members, were evaluated and
whether to perform additional surgery or follow-up
observation was decided after weighing the potential ben-
efits against the risks. Therefore, selection bias may have

@ Springer

appreciably affected the choice of treatment strategy.
However, we believe that long-term outcomes of additional
surgery and follow-up observation reflected the situation in
actual clinical practice.

Our study had several important limitations. It was a
retrospective study and performed at a single center.
Another important limitation of our study was that the
patients’ requests and ability to tolerate surgery were
considered in the assignment to treatment groups. There-
fore, further prospective studies of larger numbers of
patients with lesions for which ESD is not indicated are
needed to confirm our results.

Conclusions

In patients with EGC who are histopathologically con-
firmed to have lesions for which ESD is not indicated,
surgery should be aggressively performed if such treatment
can be tolerated. In elderly patients 75 years or older and
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those with serious underlying diseases, follow-up obser-
vation was suggested to be a feasible option provided that
informed consent is obtained from the patients after they
are provided with an explanation of the risk of recurrence.
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