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Abstract
Background. Limited surgery by endoscopic mucosal resec-
tion (EMR) or endoscopic submucosal dissection (ESD) for 
gastric cancer is frequently performed in many institutions. 
These techniques do preserve gastric function and maintain a 
high quality of life but may compromise survival. The treat-
ment strategy for early tumors should therefore be based on 
a complete cure, and limited surgery must thus have clear 
indications.
Methods. D2 gastric resection was performed in 278 early 
gastric adenocarcinomas, and a retrospective histological re-
view of the specimens was made. The extended indications for 
EMR or ESD, according to the Japanese Gastric Cancer As-
sociation Treatment guidelines for gastric cancer in Japan, 
were also assessed.
Results. Of the 278 early gastric cancers, 115 were mucosal 
(M) cancers without ulcer. No lymph node metastases were 
seen in these specimens. Six of the 41 specimens of M cancer 
with ulcers had lymph node metastases at the N1 level only. 
One of these had lymph node metastases from a tumor mea-
suring less than 3 cm in size. Twenty-eight of 122 submucosal 
cancers had lymph node metastases (23%). Twenty of these 
were SM1 tumors and 5 had lymph node metastases; 4 of these 
5 had lymph node metastases despite the absence of vascular 
invasion.
Conclusion. Three cases had lymph node metastases that met 
the extended criteria for EMR/ESD. EMR and/or ESD should 
be limited to M cancers without ulcer or differentiated-type 
M cancer with ulcers smaller than 2 cm. When the depth of 
tumor invasion is deeper than M, then a gastric resection 
with lymph node dissection is necessary.
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Introduction

The curability of early gastric cancer (EGC) depends 
on the lymph node dissection of metastatic lymph nodes. 
In most patients with EGC, lymph node metastasis does 
not exist, and limited surgery such as endoscopic muco-
sal resection (EMR) or endoscopic submucosal dissec-
tion (ESD) is now performed at many institutions [1,2]. 
Nevertheless, some patients do have lymph node me-
tastasis and it is hard to detect cancer-positive lymph 
nodes by either endoscopic ultrasound (EUS) or com-
puted tomography (CT) [3,4]. It is also diffi cult to diag-
nose such nodes during operation.

According to the Treatment guidelines for gastric can-
cer in Japan [5], the indications for EMR or ESD tend 
to be mucosal cancer within 2 cm in size, without ulcer. 
As many investigators are now trying to extend the in-
dications, the guidelines have extended the indications 
for both EMR and ESD in the following cases; namely, 
(1) differentiated type, mucosal (M) cancer without 
ulcer, and larger than 2 cm, (2) differentiated type, M 
cancer with ulcer, and 3 cm or smaller, and (3) undif-
ferentiated type, M cancer without ulcer, and 2 cm or 
smaller [5]. In addition, the guidelines also state that an 
additional lymph node resection is not necessary when 
lymphovascular invasion is absent and when the tumor 
is not deeper than submucosal 1 (SM1; ∼500 µm) [5,6]. 
Although these criteria may be enough to cure the ma-
jority of EGCs, as the target is “early” gastric cancer, 
the treatment strategy should nevertheless be based on 
a complete cure.

We herein report the relationship between lymph 
node metastasis and the depth of wall invasion of EGC. 
The result of this study shows the risk of lymph node 
metastasis of EGC and suggests that lymph node resec-
tion is still necessary for some EGC patients.
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Patients and methods

The records of 278 EGC patients at our institution from 
January 1980 to December 2004 were analyzed. All the 
EGCs were histologically proven adenocarcinoma of 
the stomach and were treated with D2 resection. The 
surgically removed lymph nodes were histologically ex-
amined for metastasis and the main tumors were sliced 
at intervals of 3 mm in order to determine the depth of 
invasion. All specimens were stained with hematoxylin 
and eosin and diagnosed by a histologist. Description of 
the cancer and histological evaluation of the resected 
specimens were performed in accordance with the Japa-
nese classifi cation of gastric carcinoma [7]. Lymph node 
metastasis-positive specimens were re-sliced from the 
middle (1.5-mm slice) and also re-evaluated by continu-
ous sections to determine the depths of wall invasion 
and lymphovascular invasion.

The extended indications for EMR or ESD according 
to the Treatment guidelines for gastric cancer in Japan 
[5] are shown in Table 1. The guidelines mention that 
treatment based on these extended indications has to 
be performed as a clinical trial. The resected gastric 
cancers were classifi ed according to these criteria and 
then were evaluated for lymph node metastasis.

Results

The clinicopathological characteristics of the 278 EGCs 
are shown in Table 2. A total of 156 M cancers and 
122 SM cancers were analyzed. Of the M cancers, 115 
were without ulcer and had no lymph node metastasis, 
and 41 were cancers with ulcer, with lymph node me-
tastases in 6 (14.6%). It is interesting to note that these 
6 EGCs had lymph node metastases only at the N1 
level. Of the SM cancers, 101 were without ulcers, but 
there were lymph node metastases in 18 (17.8%). The 
21 remaining SM cancers had ulcers, and 10 of these had 
lymph node metastases (47.6%).

Figure 1 shows the details of the 156 M cancers. Of 
the 41 M cancers with ulcers, 32 were differentiated type 
and 4 had lymph node metastasis. Twenty-one tumors 
were 3 cm or smaller, and of these, 1 had lymph node 
metastasis, which thus met the criteria for the extended 
indications of EMR or ESD.

Table 1. Extended indications for EMR/ESD according to 
Treatment guidelines for gastric cancer in Japan [5]

(1) Differentiated type, mucosal cancer, UL (−), >2 cm
(2) Differentiated type, mucosal cancer, UL (+), ≤3 cm
(3) Undifferentiated type, mucosal cancer, UL (−), ≤2 cm

Additional lymph node resection is not necessary when lymphovas-
cular invasion is absent (ly0, v0) and also when it is not deeper than 
SM1(∼500 µm)
UL, ulcer; ly, lymph duct invasion; v, vascular invasion

Table 2. Clinicopathological characteristics of 278 early gas-
tric cancers

 Mucosal (M) Submucosal (SM)

Number 156 122
Age, in years (mean)  62.1  62.3
Sex
 Male : Female 2.0 : 1 2.6 : 1
Ulcer
 (−) 115 101
 (+)  41  21
Histology
 Differentiated  90  77
 Undifferentiated  66  45
Lymph node metastasis
 (−) 150  94
 (+)  6  28

UL(+)
41 (6)

UL(-)
115 (0)

differentiated
68 (0)

undifferentiated
47 (0)

differentiated
32 (4)

undifferentiated
9 (2)

� 2cm ; 26(0)

� 2cm; 42(0)

� 2cm ; 15(0)

� 2cm ; 32(0)

� 3cm ; 21(1)

� 3cm ; 11(3)

mucosal
cancer
156 (6)

No indication
for EMR/ESD

Fig. 1. Determination of mucosal cancer; 
156 mucosal cancer cases were evaluated 
according to the existence of ulcer, histo-
logical type, size, and lymph node metas-
tasis. The extended criteria for endoscopic 
mucosal resection (EMR) or endoscopic 
submucosal dissection (ESD) are indi-
cated in bold type. Numbers in parenthe-
ses show number of cases with lymph 
node metastasis. UL, ulcer
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The details of the 122 SM cancers are shown in 
Fig. 2. There were 65 differentiated SM cancers without 
ulcer, and 15 of these 65 were SM1, with 3 of the 15 
having lymph node metastasis. Lymphovascular inva-
sion was absent in 2 of these 3 SM1 cancers with lymph 
node metastasis. Eight SM cancers of undifferentiated 
type were without ulcers and were 2 cm or smaller. Of 
these 8, 2 were SM1 and 1 of these 2 had lymph node 
metastasis despite there being no lymphovascular inva-
sion. A total of 12 SM cancers were differentiated type 
with ulcers. Seven of these 12 differentiated SM cancers 
were 3 cm or smaller and 1 of the 7 was SM1 without 
lymphovascular invasion.

Of the 278 patients with EGC, 3 had lymph node 
metastasis, which met the extended indication criteria 
for EMR or ESD. The characteristics of these 3 cases 
are shown in Table 3. Patient 1 developed bone metas-
tasis and died 4 years after surgery, and the other two 
patients are still alive. One patient had M cancer and 
the other 2 had SM1 cancer. The M cancer was dif-
ferentiated type with ulcer and it measured 2 cm in 
diameter.

Discussion

The major prognostic factor in early gastric cancer 
(EGC) is lymph node metastasis [8,9]. Because most 
EGCs do not have lymph node metastasis, and limited 
surgery not only preserves stomach function but can 
also help to maintain the patient’s quality of life (QOL), 
many institutions select EMR or ESD as the treatment 
method for EGC. But some patients defi nitely have 
lymph node metastasis, and as the target is “early,” 
the treatment strategy has to be based on the goal of 
obtaining a complete cure. The detection of metastatic 
lymph nodes by endoscopic ultrasound (EUS) or com-
puted tomography (CT) is not effective [3,4]. Also, a 
correct diagnosis of metastases is impossible during 
surgery. This means that if lymph node metastasis exists 
at the time of EMR or ESD, and an additional lymph 
node resection is not added, such an unresected meta-
static lymph node will grow and eventually result in 
recurrence.

The data from this study showed that in 278 EGCs, 
lymph node metastasis was observed in 3 cases that met 
the extended indication criteria. As the main tumor and 
the surrounding normal tissues were sliced at intervals 
of 1.5 mm and also evaluated by continuous section, 

differentiated
65 (7)

undifferentiated
36 (11)

SM2 ; 50(4)

SM1 ; 15(3)

� 2cm ; 28(8)

� 2cm ; 8(3)
SM2 ; 6(2)

SM1 ; 2(1)

SM2 ; 4(0)

SM1 ; 3(1)

UL(-)
101 (18)

UL(+)
21 (10)

differentiated
12 (5)

undifferentiated
9 (5)

� 3cm ; 5(4)

� 3cm ; 7(1)

No indication
for EMR/ESD

submucosal
cancer

122 (28)

No regulation
in size

Fig. 2. Determination of submucosal can-
cer; 122 submucosal cancer cases were 
evaluated according to the existence of 
ulcer, histological type, size, depth of wall 
invasion, and lymph node metastasis. The 
extended criteria for EMR or ESD are 
indicated in bold type. Numbers in paren-
theses show number of cases of lymph 
node metastasis. UL, ulcer; SM1, SM2, 
submucosal layers classifi ed according to 
the Japanese classifi cation of gastric carci-
noma, 13th edition [7]

Table 3. Lymph node metastases cases that met extended indication criteria for EMR/
ESD

      Lymphovascular
Histology Type Ulcer Depth Size N invasion

1. Differentiated IIc + IIIa + M 2.0 × 2.0 1 ly0, v0
2. Differentiated IIcb − SM1 2.0 × 0.8 2 ly0, v0
3. Differentiated IIc + III + SM1 1.9 × 1.3 2 ly0, v0

N, lymph node level; ly, lymph duct invasion; v, vascular invasion
a Depressed type with ulcer
b Depressed type
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diagnosis of the depth of wall invasion must have been 
accurate. For determining lymphovascular invasion, a 
histological examination was done only by hematoxylin 
and eosin staining and no immunohistochemistry was 
performed. There is a possibility that examinations 
using vascular endothelial growth factor (VEGF) or 
D2–40 may infl uence the diagnosis of lymphovascular 
invasion [10–12]. However, histological examination is 
generally done by hematoxylin and eosin staining. We 
therefore concluded that the evaluation of lymphovas-
cular invasion should be performed only by hematoxy-
lin and eosin staining.

Our study showed that mucosal (M) cancer without 
ulcers had no lymph node metastasis, thus suggesting 
that M cancer without ulcers may be a good indication 
for EMR or ESD regardless of the size or histological 
type. For extended indication criterion no. 2 of the 
Treatment guidelines for gastric cancer in Japan [5] 
(differentiated type, M cancer with ulcer and 3 cm or 
smaller), 1/21 (4.7%) had lymph node metastases (Table 
3; case 1). In regard to the size of M cancer with ulcer, 
there was no lymph node metastasis when the size was 
smaller than 2 cm, thus indicating that M cancer smaller 
than 2 cm with an ulcer might be an indication for EMR 
or ESD. Although the patient noted above (case 1 in 
Table 3) was operated on, the outcome was death due 
to bone metastasis. Therefore, even operation cannot 
result in complete cure in such cases. When the depth 
of wall invasion was SM1, we found that 2/15 (13%) of 
EGC differentiated type without ulcer had lymph node 
metastases, 1/2 (50%) of undifferentiated type without 
ulcer had lymph node metastasis, and 1/3 (33%) of dif-
ferentiated type with ulcer had lymph node metastasis. 
Of these four SM1 EGCs, two met the extended indica-
tion criteria (Table 3, cases 2 and 3). The details of the 
other two SM1 EGCs were: SM1 cancer, differentiated 
type, without ulcer, 5.4 × 3.5 cm, ly0, v0; and SM1 cancer, 
undifferentiated type, without ulcer, 2.0 × 2.0 cm, ly0, 
v0. Although the guidelines are not clear in this regard, 
according to the data published in the guidelines, the 
lymph node metastasis-negative criteria for SM1 cancer 
are “differentiated type, smaller than 3 cm” [5]. For this 
reason we excluded these two cases from the extended 
indication criteria. However, if these cases had been fi rst 
diagnosed as M cancer clinically, investigators would 
have performed EMR/ESD for certain. The question is, 
what would happen if the results of histological exami-
nation after EMR/ESD were to show fi ndings similar to 
these two cases above?

According to the data we, as well as others, have 
shown that at present there is no accurate tool to detect 
lymph node metastasis, except for dissection. We there-
fore concluded that the indications for EMR or ESD 
should be limited to mucosal cancer without ulcers or 
to differentiated-type mucosal cancer smaller than 2 cm 
with ulcers. In conclusion, even when invasion is shal-
low, submucosal cancer nevertheless requires additional 
lymph node dissection.
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