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Frequency of Lymph Node Metastasis to the Splenic Hilus ahd
| Effect of Splenectomy in Proximal Gastric Cancer
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MASAO HARANO, YASUTOMO OJIMA, HIROYOSHI MATSUKAWA, HIDEKI AOKI,
SHIGEHIRO SHIOZAKI, SATOSHI OHNO and NOROHISA TAKAKURA

Department of Surgery, Hiroshima City Hospital, Naka-ku, Hiroshima 730-8518, Japan .

Abstract. Background: The purpose of this study was to
investigate the clinicopathological characteristics and
frequency of lymph node metastasis to the splenic hilus in
proximal gastric cancer and the effect of splenectomy.
Patients and Methods: Three hundred and forty-nine patients
undergoing total gastrectomy for primary proximal gastric
cancer were included. Among these patients, lymph node
metastasis 1o the splenic hilus was histologically assessed in
201 cases. Results: The incidence of lymph node metastasis
to the splenic hilus was 31 cases (154% ). No lymph node
metastasis to the splenic hilus was detected in any T1 and T2
tumors located at the lesser curvature and anterior wall. No
significant difference was observed between the survival
rates of patients with and without splenectomy in each stage.
Conclusion: Our findings indicated that gastrectomy with
spleen preservation may be recommended at least in patients
with T1 or T2 tumors located at the lesser curvature and
anterior wall.

Established gastric cancer treatment guidelines (1) indicate
that “the standard operation for advanced gastric cancer is
gastrectomy with D2 lymph node dissection” and that
“advanced gastric cancer involving the upper third portion is
recommended for treatment by total gastrectomy including
splenectomy for dissection of lymph nodes located at the
splenic hilus”. Pancreaticosplenectomy with lymph node
dissection at the splenic hilus and around the splenic artery for
advanced gastric cancer has often been performed. However,
pancreaticosplenectomy is not recommended for gastric cancer
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patients without direct invasion of the pancreas because this
procedure does not increase their survival rate 2, 3.
Furthermore, it was reported that splenectomy may increase
postoperative morbidity (3, 4). Therefore, gastrectomy with
spleen preservation was indicated as a potential less-invasive
operation for patients without lymph node metastasis to the
splenic hilus. Currently, gastrectomy with spleen preservation
for early gastric cancer is a common procedure, and a
randomized prospective controlled trial for proximal gastric
cancer designed by the Japan Clinical Oncology Group 0110
(JCOG 0110) (5), which will reveal the clinical significance
of splenectomy in patients with advanced tumors without
lymph node metastasis to the splenic hilus or along the splenic
artery, is underway. Currently, however, the indications for
splenectomy in proximal gastric cancer remain controversial.

Based on these background data, we performed a
retrospective analysis of the frequency of lymph node
metastasis to the splenic hilus and the effect of splenectomy
on the survival of patients who underwent total gastrectomy
for primary proximal gastric cancer.

Patients and Methods

Between January 1991 and December 2006, total gastrectomy was
performed in 349 patients with primary proximal gastric cancer in
our institute. The mean age of the patients (237 men and 112
women) was 62.9 years (range: 21-90 years). Among the 349
patients, lymph node metastasis to the splenic hilus was
histologically assessed in 201 patients who underwent splenectory
or pancreaticosplenectomy. The great pancreatic artery was
preserved in patients who underwent pancreas-preserving
splenectomy. The rates of lymph node metastasis to the splenic hilus
were retrospectively assessed in the patients who underwent
splenectomy in accordance with the clinicopathological
characteristics. The survival rates of patients with or without
splenectomy were assessed. The clinical and pathological diagnoses
and classifications were determined according to the Japanese
classification of gastric carcinoma (6). Depth of tumor invasion was
classified as follows: T1, tumor invasion of the mucosa and/or
muscularis mucosa or. submucosa; T2, tumor invasion of the
muscularis propria or submucosa.

3347



: Table I. Clinicopathological findings of patients with proximal gastric
cancer who underwent total gastrectomy with or without splenectomy.

Table II. Clinicopathological findings of patients underwent total
gastrectomy with splenectomy for proximal gastric cancer.

Splenectomy Splenectomy  P-value
) )
(n=148) (n=201)
Age (years; range) 65.0 (29-90) 61.3 (21-88) 0.005
Gender (M/F) 97/51 140/61 0.486
Tumor size (mm; range)  66.5 (1-240) 79.0 (6-385) 0.019
Macroscopic type <0.001
Early 56 21
Advanced 92 180
Histological type 0.632
Differentiated 68 86
Undifferentiated 80 115
Combined resection .
Pancreaticosplenectomy 0 33
Splenectomy 0 168
Stage <0.001
I 64 52
i 30 36
o 19 60
v 35 53
Lymph node metastasis 0.001
No 68 63
N1 42 51
N2 34 65
N3 4 22
Liver metastasis 0.726
No . 144 193
Yes 4 8
Peritoneal metastasis 0.007
No 126 173
Yes R 22 28
Other distant metastasis 0728
No 145 199
Yes 3 2

Statistical analysis was conducted using StatView version 5.0
(SAS Institute, Cary, NC, USA). The significance of differences
was determined by the ¥2 test, Student’s f-test and logistic
regression. The cumulative survival rate was calculated using the
Kaplan-Meier method and the log-rank test. The level of
significance was set at p<0.05.

Results

Clinicopathological factors. The clinicopathological
findings of 148 patients without splenectomy and 201
satients with splenectomy are shown in Table I. In the
' splenectomy group, more advanced tumors were observed.
On the other hand, early or extremely severe cases with
Jeritoneal dissemination were recognized in the spleen-
1 sreserving group. The clinicopathological findings of the
satients with splenectomy are shown in Table II. Overall,
31 patients (15.4% ) had metastasis to the lymph nodes of

13348

Splenic hilus node metastasis P-value
- +
(n=170) (n=31)
Age (years; range) 62.2 (21-88) 56.7(33-76)  0.023
Gender (M/F) 123/47 17/14 0.082
Tumor size (mm; range)  75.4 (6-385) 97.2 (9-180)  0.035
Macroscopic type 0.210
Early 20 1
Advanced 150 30
Histological type . 0.005
Differentiated 80 6
Undifferentiated 90 25
_ Liver metastasis 0.205
No 165 28
Yes 5 3
Peritoneal metastasis <0.001
No 153 20
Yes 17 11
Other distant metastasis 0.703
No 169 30
Yes 1 1

the splenic hilus. Significant differences were found for
age, tumor size, histological type and peritoneal metastasis.
In multivariate analysis, age was the only predictive factor
(Table III).

The frequency of lymph node metastasis to the splenic
hilus was associated with the location and depth of tumor
invasion (Table IV). Tumors with lymph node metastasis to
the splenic hilus were more frequently located at the greater
curvature (38.5%), posterior wall (27.8%), had
circumferential involvement (22.8% ), and had invaded more
deeply than the serosa. Among all T1 and T2 tumors located
at the lesser curvature and anterior wall, no lymph node
metastasis to the splenic hilus was observed.

Prognosis. In the splenectomy group, the cumulative 5-year
survival rate of patients with lymph node metastasis to the
splenic hilus was 15% , whereas the corresponding rate in
patients without such metastasis was 49% (Figure 1;
P<0.001). Among 31 patients with lymph node metastasis to
the splenic hilus, 23 died of gastric cancer and 1 died of
another disease. Regarding recurrence or metastasis, 16
patients had associated peritoneal metastasis, 3 lymph node
metastasis and 1 patient each local recurrence, liver
metastasis and lung metastasis, respectively.

The survival curves of patients with and without
splenectomy in each stage are shown in Figure 2. The
cumulative 5-year survival rates of patients with and without




Table IIL. Multivariate logistic regression analysis of independent risk
factors for lymph node metastasis to the splenic hilus.

P-value Odds ratio CI

Age (years)

<60 0.035 2.85 1.08-752

=60 - 1 ‘
Gender

Male - 1

Female 0.406 - 151 0.57-3.95
Tumor size (mm}

<50 - 1

=50 0.064 434 0.92-20.51
Macroscopic type

Early - 1

Advanced 0.776 1.37 0.15-12.29
Histological type

Differentiated - 1

Undifferentiated 0.081 2.93 0.88-9.78
Liver metastasis -

No - . 1

Yes 0.422 249 0.27-23.03
Peritoneal metastasis

No - 1

Yes 0.056 295 0.97-8.96
Other distant metastasis

No - 1

Yes 0.526 3.44 0.08-155.7

CI, Confidence interval.

Table IV. Frequency of lymph node metastasis to the splenic hilus
associated with location and depth of tumor invasion.

M SM MP S§ SE ST Total (%)
Less 04 O/5 00 039 115 13 276 (26%)
Ant 00 O1 02 09 16 01 1/19(53%)
Gre 00 00 12 14 25 5713
(38.5%) '
Post O 02 O/4 212 411 46 10/ 3 6
(27.8%)
Circ 00 00 O1 213 935 208 13 /57
(22.8%)
Total O/S O/8 119 577 1772 8720 317201

0%) (0%) (53%) (§.5%) (23.6%) (40.0%)(154%)

© M, Mucosa; SM, submucosa; MP; muscularis propria; SS, subserosa;

SE, serosa; SI, invasion of adjacent structures; Less, lesser.curvature;
_ Ant; anterior wall; Gre, greater curvature; Post, posterior wall; Circ,
circumferential involvement.

splenectomy were 84% and 84% in stage I, 57% and 60%
in stage II, 28% and 52% in stage III, and 18% and 7% in
stage IV, respectively. No significant differences were
observed between the two groups.
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Figure 1. Survival curves of patients who underwen total gastrectomy and
splenectomy with or without lymph node metastasis to the splenic hilus.

Table V. Postoperative complications following total gastrectomy with
or without splenectomy.

Splenectomy (-)  Splenectomy (+) P-value

(n=148) {(n=201)

Bleeding 0 2(1.0%) 0.616
Anastomotic leakage 5(34%) 12 (6.0%) 0.389
Pancreatic fistula 0 17 (85%) <0.001
Peritoneal abscess 3(20%) 10 (5.0%) 0.249
Anastomotic stenosis 3(20%) 2(1.0%)} 0.728
Intestinal obstruction 2(14%) 1(05%) 0.788
Cardiac disease 1(0.7%) 2(10%) 0.749
Pulmonary disease B (54%) 8 (4.0%) 0.711
Liver dysfunction 1(0.7%) 2(10%) 0.749
Renal dysfunction 0 0 -

Other 13 (8.8%) 18 (9.0%) 0.956

Morbidity and mortality. The postoperative complications
following total gastrectomy with or without splenectomy
during the hospitalization are shown in Table V. Postoperative
complications were encountered in 32 patients (21.6%)
without splenectomy and 55 patients (27.4%) with
splenectomy. The major complications were anastomotic
leakage, pancreatic fistula and peritoneal abscess. A significant
difference in the complications was only observed for
pancreatic fistula. Pancreatic fistula was observed in 4 out of
33 patients (12.1%) with pancreaticosplenectomy. Only 1
patient with splenectomy died from postoperative bleeding.

.

Discussion
The incidence of metastasis to the splenic hilar lymph nodes

was reported to be around 10% in proximal gastric cancer
(7-9). Lymphangiograms have revealed that the lymphatics
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from the upper left part of the stomach drain into the splenic
hilar nodes and travel to the nodes around the celiac trunk
through the splenic artery (10). This drainage route passes
along not only the left gastroepiploic artery and short gastric
artery, but also the posterior gastric artery, and this
anatomical background agrees with the finding that splenic
hilar node metastases were more frequent in tumors located
at the greater curvature, posterior wall and circumferential
involvement.

Although extended lymph node dissection has become a
standard surgical procedure for gastric cancer in Japan, it
has not shown a clear survival benefit in randomised clinical
trials (11, 12) and a meta-analysis (13) in Western
countries. The main reason for leaving the spleen is to resect
lymph nodes in station 10, because it is impossible-to resect
them at the splenic hilus without splenectomy. The problems
associated with simultaneous splenectomy during surgery
for gastric cancer are its contribution to prognosis and the
frequency of postoperative complications. A prospective
randomised study comparing patients with and without
splenectomy in Western countries revealed that splenectomy
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Figure 2. Survival curves of patients who underwent total gastrectomy with or without splenectomy in each stage.

did not influence the survival in localized stages of gastric
cancer, that is stages IA, IB, II, IIIA (14). A Japanese
prospective randomised trial is in progress (5). Although the
previous studies did not improve patient survival (3, 15-21),
some conferred a survival benefit (10, 22-25). Regarding
the survival benefit of splenectomy, previous studies have
reported that the spleen in advanced gastric cancer patients
produced suppressor T-cells, which might improve the
survival vig tumor-induced immunosuppression (25-28). In

-the present study, there was no significant difference in

survival for each stage between patients with and without
splenectomy. Furthermore, among postoperative complications
in patients with splenectomy, only pancreatic fistula was
more frequent and associated with surgical technique, but
did not increase mortality.

In conclusion, from the standpoint of survival benefit,

~ splenectomy did not exhibit any significance for primary

proximal gastric cancer. Furthermore, for all T1 and T2
tumors located at the lesser curvature and anterior wall,
gastrectomy with spleen preservation may be recommended
as a standard operation.
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Background and study aims: Bleeding and per-
foration are major complications of endoscopic
submucosal dissection (ESD) for early gastric can-
cer (EGC), but post-ESD stenosis represents a se-
vere delayed complication that can result in clini-
cal symptoms such as dysphagia and nausea. The
aims of this study were to determine the risk fac-
tors and evaluate the clinical treatment for post-
ESD stenosis.

Methods: A total of 2011 EGCs resected by ESD at
our institution between 2000 and 2005 were re-
viewed retrospectively. Resection was defined as
cardiac when any mucosal defect was located in
the squamocolumnar junction, and as pyloric
when any mucosal defect was located <1cm
from the pylorus ring. Post-ESD stenosis was de-
fined when a standard endoscope could not be
passed through the stenosis. We examined the in-
cidence of post-ESD stenosis, its relationship with

relevant factors, and the clinical course of post-
ESD stenosis patients.

Results: Post-ESD stenosis occurred with seven
of 41 cardiac resections (17%) and eight of 115
pyloric resections (7 %). Circumferential extent of
the mucosal defect of >3/4 and longitudinal ex-
tent > 5 cm were each significantly related to oc-
currence of post-ESD stenosis with both cardiac
and pyloric resections. All 15 affected patients
were successfully treated by endoscopic balloon
dilation.

Conclusions: A circumferential extent of the mu-
cosal defect of >3/4 or longitudinal extent of
>5cm in length were both demonstrated to be
risk factors for post-ESD stenosis, in both cardiac
and pyloric resections, and endoscopic balloon di-
lation was shown to be effective in treating post-
ESD stenosis.

Introduction

v

Currently, endoscopic resection is a widely
accepted treatment for early gastric cancer (EGC)
when the risk of lymph node metastasis is diag-
nosed as being very low or negligible [1-3]. En-
doscopic submucosal dissection (ESD) is a new
endoscopic resection method that facilitates one-
piece resection even in patients with large or ul-
cerative lesions, thereby reducing local recur-
rence [4-9].

Although bleeding and perforation remain the
most common complications, post-ESD stenosis
represents a severe delayed complication that
may result in clinical symptoms such as dyspha-
gia and nausea. It is thought that post-ESD steno-
sis is caused by the removal of a large area when
lesions are located near either the cardia or the
pylorus, but only one case series about post-ESD
stenosis in gastric ESDs has been reported so far
[10]. The aims of this study were to determine
the risk factors for post-ESD stenosis and evaluate

the clinical treatment of post-ESD stenosis pa-
tients.

Patients and methods

b 4

We performed ESD with curative intent on 2011
EGCs in 1819 consecutive patients at the National
Cancer Center Hospital in Tokyo between January
2000 and December 2005. Written informed con-
sent was obtained from all patients before their
ESD procedures. The median age of patients was
68 years (range 27 - 94) and the male/female ratio
was 3.92 (1449/370). The ECG lesions were locat-
ed in the upper third of the stomach in 326 in-
stances, the middle third in 887, and the lower
third in 798. Resection was defined as cardiac
when any mucosal defect was located in the squa-
mocolumnar junction, and as pyloric when any
mucosal defect was located <1 cm from the py-
lorus ring.
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Cardiacresection

n=41

Age, median years (range) 68 (41-85)
Gender, n (%)

Male 36 (88)

Female 5(12)
Concomitant disease, n (%)

Diabetes mellitus 4(10)

Liver cirrhosis 0(0)

Chronic heartfailure 2(5)

Autoimmune disease 0(0)

Chronic renal failure 0(0)
Circumferential extent of mucosal defect, n (%)

<1/2 28 (68)

1/2-3/4 6(15)

>3/4 7(17)
Longitudinal extent of mucosal defect, n (%)

<5cm 39(95)

>5cm 2(5)
Location of mucosal defect (center), n (%)

Lesser curve 32(78)

Anterior wall 2(7)

Greater curve 2(5)

Posterior wall 4(10)
Perforation™, n (%)

No 37 (90)

Yes 4(10)
Lesion macroscopic type, n (%)

Elevated 14 (34)

Depressed 24 (59)

Elevated and depressed 3(7)
Depth of invasion, n (%)

Mucosal 29(71)

Submucosal 12(29)
Ulcer finding, n (%)

Absence 37(90)

Presence 4(10)

“All patients with perforations were successfully treated by endocopic clipping.

ESD procedures were performed with sedation using midazolam
and pentazocine and began with identification of the lesion mar-
gins which were then marked with a needle knife. Submucosal
injections were used to lift the mucosa followed by a circumfe-
rential mucosal incision around the lesion. Finally, submucosal
dissection of the lesion was performed with an insulation-tipped
knife (Olympus Medical Systems, Tokyo, Japan) [5]. The curative
success of the ESDs was subsequently determined pathologically.
As a general rule, we performed an additional gastrectomy with
lymph node dissection after a noncurative ESD in which a resect-
ed specimen was diagnosed as indicating a possible risk of nodal
metastasis, such as showing submucosal deep invasion or posi-
tive lymphatic invasion. [11] When a resected specimen was di-
agnosed as showing a curative resection, we usually performed
an endoscopy to check the healing progress of the ESD mucosal
defect 2 -3 months later. If patients had undergone cardiac or py-
loric resection or had any clinical symptoms, we carried out en-
doscopy earlier than 2-3 months after ESD. We then followed
up the patients every 6 months or annually.

Characteristics of

Table 1
patients with cardiac and pylo-
ric resections.

Pyloric resection
n=115
70 (37-90)

75 (65)
40 (35)

81(70)
16 (14)
18(16)

109 (95)
6(5)

32(28)
32(28)
22(19)
29(25)

113(98)
2(2)

32(28)
65 (56)
18(16)

99 (86)
16(14)

94 (82)
21(18)

Post-ESD stenosis risk factors

Post-ESD stenosis was diagnosed by endoscopy and defined as
existing when a standard 10-mm diameter endoscope could not
be passed through an existing stenosis.

We reviewed the clinical records, endoscopic images, and endo-
scopic and pathological reports for all patients. Patients with car-
diac and pyloric resection lesions were divided into two groups,
that is, with and without post-ESD stenosis. The two groups were
compared with regard to age, gender, concomitant disease that
might affect ESD ulcer healing, circumferential extent of the mu-
cosal defect, longitudinal extent of the mucosal defect, gastric lo-
cation of the center of the mucosal defect, occurrence of perfora-
tion during ESD, macroscopic type of the lesion, depth of inva-
sion, and finding of the presence of an ulcer.

The extent of the circumferential mucosal defect was classified
into £1/2,1/2-3/4 or > 3/4. The extent of the longitudinal muco-
sal defect was divided into <5 cm and > 5 cm. The gastric location
of the center of the mucosal defect was categorized as lesser
curve, anterior wall, greater curve, or posterior wall. These classi-
fications were made by an experienced endoscopist who re-
viewed endoscopic images without being aware of the clinical
outcomes.
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Post-ESD stenosis Pvalue Table2 Risk factors for post-
ESD stenosis following cardiac
None Present resection.
n=34 n=7
Age, mean years (range) 68 (41 -85) 73 (54-80) n.s.
Gender, n (%)
Male i 5(14) 1108
Female 3 2 (40)
Concomitant disease, n (%)
Diabetes mellitus 3 1(25) n.s.
Chronic heart failure 2 0(0) n.s.
Circumferential extent of mucosal defect, n (%)
<3/4 34 0(0) <0.01
>3[4 0 7(100)
Longitudinal extent of mucosal defect, n (%)
<5cm 34 5(13) 0.03
>5cm 0 2(100)
Location of mucosal defect (center), n (%)
Lesser curve 26 6(19) n:s;
Anterior wall 3 0(0)
Greater curve 2 0(0)
Posterior wall 3 1(25)
Perforation”®, n (%)
No 30 7(19) n.5
Yes 4 0(0)
Lesion macroscopic type, n (%)
Elevated 12 2(14) n.s.
Depressed 19 51(21)
Elevated and depressed 3 0(0)
Depth of invasion, n (%)
Mucosal 24 500 nest
Submucosal 10 2(17)
Ulcer finding, n (%)
Absent 31 6(16) n.s.
Present 3 1(25)
n.s., not significant.
*All patients with perforations were successfully treated by endocopic clipping.
Macroscopic lesion types were classified endoscopically as  Results
elevated type, depressed type, or elevated and depressed type, v

based on data collected from the endoscopic reports. Depth of in-
vasion and the presence of an ulcer were determined pathologi-
cally, according to the findings from the pathological reports.

Clinical treatment of post-ESD stenosis patients

. The clinical treatment of post-ESD stenosis patients was also in-
vestigated in our study. Endoscopic balloon dilation was indicat-
ed for post-ESD stenosis patients complaining of any clinical
symptoms. A 15-18-mm or 18 - 20-mm wire-guided balloon di-
lator (CRE Wire-Guided Balloon Dilation Catheter; Boston Scien-
tific, Natick, Massachusetts, USA) was used without fluoroscopic
guidance. Endoscopic balloon dilation was performed once or
twice a week as necessary whenever the degree of post-ESD ste-
nosis was severe. The interval was extended gradually to every 2
weeks and then every month as the patient’s condition im-
proved, and endoscopic balloon dilation was continued until the
patient’s post-ESD stenosis and clinical symptoms were resolved
completely.
Data were analyzed using the chi-squared test, Fisher’s exact test
or the Student t test as appropriate (Statview; Abacus Concepts,
Berkeley, California, USA). Value differences of P<0.05 were con-
sidered statistically significant.

Post-ESD stenosis risk factors

Post-ESD stenosis was associated with 15 of the 2011 lesions
(0.7%) previously treated by ESD, in 15 of the 1819 patients. Of
the other 1804 patients, 209 underwent gastrectomies because
the ESDs were noncurative, while 84 received their first follow-
up endoscopy examinations at other hospitals with no subse-
quent referrals to our hospital. None of the remaining 1511 pa-
tients showed signs of post-ESD stenosis, either at the first fol-
low-up endoscopy after ESD at our hospital to check the healing
progress of the mucosal defect or at any of their subsequent fol-
low-up examinations.

All 15 post-ESD stenosis cases were induced by ESDs involving ei-
ther the cardiac or pyloric resections that had comprised 41 of
the 326 upper third lesions (13%) and 115 of the 798 lower third
lesions (14%), respectively (© Table1). Post-ESD stenosis oc-
curred following seven of the 41 cardiac resections (17%) and
eight of the 115 pyloric resections (7 %). All of the post-ESD steno-
sis patients were diagnosed before undergoing a routine first fol-
low-up endoscopy examination, because each of the seven steno-
sis patients who had undergone cardiac resection experienced
dysphagia while all eight of the pyloric resection stenosis pa-
tients suffered from severe nausea, with six of them actually vo-
miting due to the large amount of residual food in their stomachs.
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Post-ESD stenosis

None
n=107

Age, mean years (range) 70(37-90)
Gender, n (%)

Male 70

Female 37
Concomitant disease, n (%)

Diabetes mellitus 8

Liver cirrhosis )

Chronic heart failure 3

Autoimmune disease 3

Chronic renal failure )
Circumferential extent of mucosal defect, n (%)

<3/4 97

>3/4 10
Longitudinal extent of mucosal defect, n (%)

<5cm 107

>5cm 0
Location of mucosal defect (center), n (%)

Lesser curve 29

Anterior wall 29

Greater curve 21

Posterior wall 28
Perforation™, n (%)

No 105

Yes 2
Lesion macroscopic type, n (%)

Elevated 28

Depressed 62

Elevated and depressed 17
Depth of invasion, n (%)

Mucosal 93

Submucosal 14
Ulcer finding, n (%)

Absent 88

Present 19

n.s., not significant.
“All patients with perforations were successfully treated by endocopic clipping.

The median period from ESD to the diagnosis of post-ESD steno-
sis was 22 days (range 16-33) in the cardiac resection patients
and 27 days (range 15-46) in the pyloric resection patients.

The data for post-ESD stenosis following cardiac and pyloric re-
sections are shown in © Table 2 and © Table 3, respectively. A cir-
cumferential mucosal defect >3/4 in extent and a longitudinal
mucosal defect >5cm in extent were each significantly related
to the development of post-ESD stenosis in both cardiac and py-
loric resections.

Clinical treatment of post-ESD stenosis patients

Each of the 15 post-ESD stenosis patients required endoscopic
balloon dilation treatment. The clinical symptoms related to the
stenosis were completely resolved in every patient in response to
either single (one patient) or repeated (14 patients) endoscopic
balloon dilation sessions. The median number of dilations and
the median period from the first to the last dilation are shown in
© Table 4. No complications were observed after any endoscopic
balloon dilation treatments.

Two patients, one each with post-ESD stenosis following cardiac
resection and pyloric resection, underwent an additional gas-
trectomy with lymph node dissection following endoscopic bal-

Pvalue Table 3 Risk factors for post-
ESD stenosis following pyloric

Present resection.
n=8
74 (51-83) n.s.

5(7) LSt

3(8)

0(0) n.s

0(0) n.s

0(0) n.s

0(0) n.s

0(0) n.s

0(0) <0.01

8(44)

2(2) <0.01

6(100)

3(9) n.s

3(9)

1(5)

1(3)

8(7) n.s

0(0)

4(13) n.s

3(5)

1(6)

6(6) n.s

2(13)

6(6) n.s.

2(10)

loon dilation treatment because their resected ESD specimens
were subsequently pathologically diagnosed as showing a possi-
ble risk of lymph node metastasis. Those two patients were ex-
cluded from the analysis of follow-up data after repeated endo-
scopic balloon dilation treatment. During the median follow-up
period of 36 months (range 2-63 months) for the other 13 post-
ESD stenosis patients, the patency of the cardiac and pyloric lu-
mens was well maintained and there were no further symptoms.
The patient with the 2-month follow-up period subsequently re-
ceived medical care at another institution with no further refer-
ral to our hospital.

Discussion

v

In the past, the accepted indications for conventional endoscopic
mucosal resection (EMR) of EGC were a small intramucosal can-
cer <2 cmin size, of a differentiated histological type, and without
an ulcer finding. This was because of technical limitations asso-
ciated with the EMR procedure [4]. More recently, however, indi-
cations for the endoscopic resection of EGC have been expanded,
based on a very low or negligible risk of lymph node metastasis
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Cardiac resection

Number of dilations, 5(1-14) 9(7-40)
median (range)
Period of dilation 42 (1-120) 50(28-198)

treatments, median days
(range)

n.s., not significant

as determined from a large number of surgical EGC cases
[3,4,12]. The expanded indications include lesions > 20 mm and
ulcerated lesions that would otherwise be difficult to resect by
means of conventional EMR. Both kinds of lesions were previous-
ly resected by surgery, but the relatively new ESD technique has
been developed to achieve the one-piece resection of even large
and ulcerated lesions [4-9].

The number of EGC patients who undergo endoscopic resection
is increasing in Japan because of the expanded indications and
technical improvements mentioned above. Consequently, the
number of endoscopic resection-related complications has also
increased, so endoscopists must be aware of both the risk factors
and the incidence of complications as well as knowing how to ef-
fectively treat such complications. Although cases of bleeding
and perforation related to ESD of EGC have previously been re-
ported [5,13,14], so far only one case series about post-ESD ste-
nosis in gastric ESDs has been published [10].

This is the first study to determine the incidence of post-ESD ste-
nosis in EGC lesions and the associated risk factors. The present
study has shown that a circumferential mucosal defect of extent
>3/4 and a longitudinal mucosal defect of extent >5cm were
each significantly related to the development of post-ESD steno-
sis in both cardiac and pyloric resections. Similar results have
been reported in a study investigating esophageal stenosis after
EMR of superficial esophageal cancer [15]. Knowledge of the risk
factors associated with the subsequent development of post-ESD
stenosis will allow endoscopists to better anticipate the likeli-
hood of this complication.

Bleeding and perforation are complications that usually happen
during ESD or within 24 hours after the procedure [5,13,14] so
immediate treatment is normally required in such cases. In con-
trast, however, it is thought that post-ESD stenosis manifests it-
self several weeks after ESD, during the actual healing process.
In this study, the median period from ESD to the diagnosis of
post-ESD stenosis was 22 days in cardiac resection stenosis cases
and 27 days in pyloric resection stenosis cases. Appropriate en-
doscopic follow-up to check for the subsequent presence of
post-ESD stenosis, therefore, is recommended for patients with
either of the identified risk factors for this complication. In order
to minimize or prevent post-ESD stenosis-related symptoms
from occurring, however, it may be advisable to start balloon di-
lation before the stenosis actually develops in such patients.

The clinical significance of post-ESD stenosis is that it decreases a
patient’s quality of life. In the present study, all 15 post-ESD ste-
nosis patients developed a clinical symptom that was successfully
relieved by either single (one patient) or repeated (14 patients)
endoscopic balloon dilation treatment, and the patency of the
cardiac and pyloric lumens was well maintained during a suffi-
ciently lengthy follow-up period. Based on our findings, endo-
scopic balloon dilation can be regarded as an effective therapy
for post-ESD stenosis although the number of patients was lim-
ited in this study. Similar effectiveness of endoscopic balloon di-
lation for the treatment of esophageal stenosis after EMR of su-

Pyloric resection

Pvalue Table4 Endoscopicballoon

I E dilation treatment in patients
with post endoscopic submu-

it cosal dissection (ESD) stenosis

following cardac and pyloric
resections.

perficial esophageal cancer has also been reported [15]. Patients
with stenosis following pyloric resection required more balloon
dilation procedures over a longer period compared with those
with cardiac resections, although there was no significant differ-
ence between the two groups, probably once again because of the
small number of patients involved (© Table 4). In our study there
were no complications after any of the balloon dilations, but the
number of patients was limited and perforations related to endo-
scopic balloon dilation have been reported [10], so enhanced ef-
forts should be made to preclude the development of post-ESD
stenosis in the first place. In this regard, there is a recent case re-
port of a biodegradable esophageal stent effective for patients
with esophageal stenosis after ESD [16] that may be useful in pre-
venting post-ESD stenosis from developing in patients with car-
diac or pyloric resections.

In conclusion, the results of this retrospective study demonstrate
that cardiac or pyloric resections in which the extent of the mu-
cosal defect is > 3/4 circumferentially or > 5 cm longitudinally car-
ry a risk for the occurrence of post-ESD stenosis, and that endo-
scopic balloon dilation can be an effective treatment for such
post-ESD stenosis.

Competing interests: None
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Risk of perforation during endoscopic submucosal

UCTN ~ Unusual cases and technical notes

dissection using latest insulation-tipped diathermic

knife (IT knife-2)

Endoscopic submucosal dissection (ESD)
enables en bloc resection of lesions re-
gardless of tumor size or location. The in-
sulation-tipped (IT) diathermic knife
(Olympus Medical Systems Corp., Tokyo,
Japan) is a proven endoscopic device for
ESD [1,2]. ESD gastric perforations using
the IT knife usually happen during sub-
mucosal dissection [3]. However, we pre-
sent an ESD perforation case that occurred
when an IT knife-2, an improved version
of the IT knife [4], was being used for cir-
cumferential mucosal incision.

A 59-year-old man presented a superficial
depressed-type 20-mm lesion (€ Fig. 1),
histologically diagnosed as a well-differ-
entiated adenocarcinoma. Under seda-
tion and following submucosal injection
of normal saline solution, an initial in-
cision was performed using a needle knife
(Olympus Medical Systems Corp.). After
the tip of the IT knife-2 had been inserted
into the initial incision (© Fig.2a), an
unexpected perforation occurred during
the circumferential mucosal incision
(© Fig.2b, © Video 1). The resection was
discontinued and the perforation was
successfully closed using endoscopic clips
(& Fig.3).

A recent study evaluated the use of the IT
knife-2 over the original IT knife, report-
ing a significantly shorter operating time
with no significant changes in the en
bloc resection and complication rates [4].
The addition of a three-pronged blade di-
rectly beneath the insulation tip of the IT
knife-2 seems to be the reason for an in-
creased cutting ability from a vertical
view, an enhanced lateral cutting capabil-
ity, and a greater facility to hook the tis-
sue edge prior to cutting (© Fig.4a and
b). However, it is our belief that the per-
foration reported here would not have oc-
curred if the original IT knife had been
used at the time. Therefore, more gentle
manipulation than that required with
the original IT knife should be adopted
during circumferential mucosal incision,
especially by endoscopists who are inex-
perienced in the use of this recently de-
veloped device.

Endoscopy_UCTN_Code_CPL_1AH_2AZ

Fig.3 Closure of the perforation was suc
cessfully performed using endoscopic clips.

Fig.1 Endoscopic finding of early gastric
cancer. A superficial depressed lesion located
in the posterior wall of the lower gastric body
was revealed by conventional endoscopy.

@)

a b

Fig.4 The difference between the original IT
knife and the IT knife-2. a There is no blade
underneath the insulation tip of the original IT
knife. b The IT knife-2 has a three-pronged
blade directly beneath the insulation tip.

Fig.2 Circumferential mucosal incision.

a Circumferential mucosal incision had just
begun using the insulation-tipped (IT) knife-2
from the point of small initial incision made

with a needle knife. b Perforation occurred at
the beginning of the circumferential mucosal
incision.

Endoscopic submucosal dissection gastric

perforation using the IT knife-2 during circum-
ferential mucosal incision.
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Background and study aims: The clinicopatholo-
gic features of gastric cancers containing a mix-
ture of differentiated-type and undifferentiated-
type components remain uninvestigated. We
evaluated the risk of lymph node metastasis and
the feasibility of endoscopic submucosal dissec-
tion (ESD) for the treatment of mixed-histologic-
type gastric cancers.

Patient and methods: We histologically classi-
fied 376 cases of gastric cancer with submucosal
invasion into four types (differentiated type, dif-
ferentiated-type-predominant mixed type, undif-
ferentiated-type-predominant mixed type, and
undifferentiated type) and studied the clinicopa-
thologic relations of each type to lymph node me-
tastasis. Lymphatic invasion was evaluated by
D2 - 40 immunostaining.

Results: The overall prevalence of lymph node
metastasis in gastric cancer with submucosal in-
vasion was 16.5% (62/376). The prevalence of
lymph node metastasis was 36.5% (23 /63) in un-
differentiated-type-predominant mixed type,
which was significantly higher than those in the

other three types (P <0.001 vs. differentiated
type, P=0.013 vs. differentiated-type-predomi-
nant mixed type, and P= 0.003 vs. undifferenti-
ated type). Lymphatic invasion, a depth of inva-
sion of 500 um or more from the lower margin of
the muscularis mucosae (SM2), tumor size above
30mm, and undifferentiated-type-predominant
mixed histologic type were independent risk fac-
tors for lymph node metastasis. Submucosal can-
cers without these four risk factors were free of
lymph node metastasis (0/41; 95% confidence in-
terval 0%-8.6%).

Conclusions: Undifferentiated-type-predomi-
nant mixed-type gastric cancer with submucosal
invasion carries a high risk of lymph node metas-
tasis. ESD can be indicated for gastric cancer with
submucosal invasion provided that the following
conditions indicating a low risk of metastasis are
met: a depth of invasion of no more than 500 pm
or more from the lower margin of the muscularis
mucosae (SM1), no lymphatic invasion, a tumor
size of no more than 30 mm, and a proportion of
undifferentiated components below 50 %.

Introduction

v

Early gastric cancer is defined as a carcinoma that
is confined to the mucosa or submucosa (depth of
invasion from the lower margin of the muscularis
mucosae <500 pm, SM1; depth of invasion from
the lower margin of the muscularis muco-
sae > 500 um, SM2), irrespective of the presence
or absence of lymph node metastasis [1]. Patholo-
gically, gastric cancer can be broadly divided into
two types according to the presence or absence of
tubular structures: these are the differentiated
type and the undifferentiated type [1]. Character-
istically, undifferentiated gastric cancer carries a
higher risk of lymph node metastasis than does
differentiated gastric cancer [2-5]. However, in
some cases gastric cancer includes a mixture of
differentiated and undifferentiated components.

Gastric cancers that include a mixture of differen-
tiated and undifferentiated components are clas-
sified according to the predominant histologic
type by the Japanese Classification of Gastric Car-
cinoma [1].

Many studies have examined lymph node metas-
tasis in early gastric cancer. The incidence of
lymph node metastasis in intramucosal gastric
cancer is estimated to be 2% [2,3,6,7]. Lymph
node metastasis is present in about 20% of all
cases of gastric cancer with submucosal invasion
[4,5,8-10]. Cancer with SM2 invasion, undiffer-
entiated-type cancer, and lymphatic invasion are
independent risk factors for lymph node metasta-
sis [2,4,5]. However, the advent of new devices
such as insulation-tipped knives, the develop-
ment of techniques for endoscopic submucosal
dissection (ESD) [11], and a better understanding
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