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Abstract

AIM: To evaluate the biopathologic features and clinical
significance of nodal micrometastasis (MI) in early
gastric cancer (EGC).

METHODS: Among 1022 EGC patients who underwent
gastrectomy with lymphadenectomy of D1 + B or more
from March 2001 to December 2005 at the Korean
National Cancer Center, available nodal metastasis
was found in 90 pT1N1 patients. Nodal metastasis
was confirmed by immunohistochemistry (IHC) with
cytokeratin and patients were classified into MI and
macrometastasis (MA) groups based on the main tumor
burden according to the 6™ International Union Against
Cancer/American Joint Committee on Cancer staging
system; the main tumor burden with a diameter of
greater than 0.2 mm but no greater than 2 mm as MI,
and greater than 2 mm as MA of the representative
metastatic node. Proliferative and apoptotic activities
of the primary tumor and the nodal metastasis were
measured by IHC with Ki-67 and terminal deoxy-
nucleotidyl transferase dUTP nick end labeling, respe-
ctively. Biopathologic and clinical features of the pa-
tients were analyzed and compared between MI and
MA groups. Patients with recurrence were compared
with those without recurrence to identify risk factors for
recurrence.

RESULTS: Thirty-seven patients showed MI and the
other 53 patients revealed MA in the lymph node; the
incidence of patients with MI and MA was 41.1% and
58.9%. The main tumor burden was 0.9 and 4.6 mm
in the representative metastatic node, respectively.
Japanese N2 stations were more frequently involved
in MA group (20.9%) than in MI group (10.3%) but
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the difference was not statistically different (P =
0.338). Proliferative and apoptotic activities of MI were
decreased than those of MA (26.7% vs 40.5%, P = 0.004
and 1.0% vs 3.0%, P < 0.001, respectively). However,
nodal MI in the current study showed a relatively high
proliferative activity and an equivalent apoptotic activity
compared to other cancers in the previously published
studies. Recurrence was observed in 6 patients during the
mean follow up period of 87.6 £ 26.2 mo. The recurrence
was significantly associated with the presence of MA (P =
0.041) and lymphovascular invasion of the primary tumor
(P =0.032).

CONCLUSION: Lymphadenectomy of D1 + B or more
might be necessary in patients with MI in sentinel node
to prevent recurrence by clearing MI involving Japanese
N2 station.

Key words: Early gastric cancer; Sentinel node biopsy;
Lymphadenectomy; Micrometastasis; Macrometastasis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Nodal micrometastasis in early gastric cancer
(EGC) has a relatively high proliferative and an equivalent
apoptotic activities compared to other cancers. The
incidence of Japanese N2 station micrometastasis
involvement is about 10%. Lymphadenectomy of
D1+B or more might be necessary if micrometastasis is
identified during sentinel node biopsy in EGC.
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INTRODUCTION

Nodal metastasis is the one of the important prognostic
factors as along with the depth of invasion of the pri-
mary tumor and distant metastasis in solid cancers. Nodal
metastasis is classified into isolated tumor cell (ITC),
micrometastsis (MI) and macrometastasis (MA) depen-
ding on the size of metastatic deposit in the lymph
node according to the 6" edition of International Union
Against Cancer (UICC)/American Joint Committee on
Cancer (AJCC) staging system!". This classification system
was developed through histological examinations, such
as immunohistochemisty (IHC), of melanoma and breast
cancer during sentinel node biopsy (SNB). However, there
are still controversies regarding the clinical significance of
MI in a variety of tumors including gastric cancer even
though it was favored as a significant prognostic factor™”,
MI was considered as a state of dormancy, showing
a balance between proliferation and apoptosis without
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vascular formation, but causing the recurrence after a
prolonged periodﬁ’“. This hypothesis was evident in
animal models and human melanoma and breast cancer””.
However, such biologic information on gastric cancer is
very limited with data on proliferative activity onlylg’gj.

Even though SNB is now performed as a practice
for limited lymphadenectomy in melanoma and breast
cancer, it has not yet been applied to gastric cancer due
to unsatisfactory and heterogeneous sensitivity between
practicing surgeons with currently available techniques'”.
However, a recently presented prospective multicenter
feasibility trial of SNB in gastric cancer showed optimistic
results'!. A single center’s observational study after
applying SNB in eatly gastric cancer (EGC) also showed
promising results in regard to short and long term
results''”. Based on these results, multicenter phase II
trial is now planning and quality control studies for it is
now underway" ™", One of the controversies of SNB
application in EGC is the decision of whether radical
gastrectomy with lymphadenectomy should be done
after detection of MI in the SN, In breast cancer, this
issue was confirmed by clinical trials that no further
surgical treatment is needed in the case of MI in SNs!"*',
Applying this approach to gastric cancer is controversial
and thus investigation on the clinical significance of MI
in EGC should be performed before commencing clinical
practice.

The aim of this study was to evaluate the biopathologic
features and clinical significance of nodal MI in EGC
patients and assess the surgical strategy in these patients
during application of SNB.

MATERIALS AND METHODS
Patients and eligibility

Gastrectomy with lymphadenectomy of D1 + 3 or more
was performed in 1022 EGC patients except for cases
with an absolute indication of endoscopic resection from
March 2001 to December 2005 at the Korean National
Cancer Center according to the Japanese guidelines“sj.
The final pathology was pT1NO in 896 (87.7%), pT1NI1
in 107 (10.5%), pTIN2 in 16 (1.6%), and pT1N3 in 3
(0.3%) according to the 6" UICC/AJCC staging system'",
For clinical similarity of metastatic SN, patients with
pTIN1 were enrolled in the study. However, tissues
of nodal metastasis and primary tumor were available
only in 90 of 107 pT1IN1 EGC patients. The enrolled
patients were divided into MI and MA groups by patho-
logic findings of metastatic nodes according to the 6"
UICC/AJCC staging system, and the findings were
compared with each other. Adjuvant chemotherapy of
5-Fluorouracil (5-FU) based regimen was performed
in node-positive patients with agreement. The mean
follow up period of these 90 patients was 87.6 + 26.2
mo. Patient recruitment and sample collections were
performed according to the study protocol approved by
the Institutional Review Board, and informed consent
was obtained from all patients (INCCNCS-09-231).
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Immunohistochemical stain with cytokeratin and Ki-67

The presence of nodal metastasis was confirmed by IHC
for cytokeratin and proliferative activity was measured
by IHC for Ki-67 according the previous study"”.
Briefly, primary tumor and metastatic lymph nodes
were stored in paraffin-embedded block and then tissue
sections of 3 pum in thickness were made. The sections
were deparaffinized in xylene, rehydrated through a
graded series of alcohol, washed in distillated water and
heated twice in a microwave oven for 15 min each at
700 W in 10 mmol/L citrate buffer, pH 6.0 or pH 9.0
to retrieve antigen. After this, it was cooled to room
temperature (15-30 min). The activity of endogenous
peroxidase was blocked by methanol containing 0.3%
H:20: for 10 min and then washed with 0.01 mol/L
phosphate buffered saline (PBS). After blocking with
1% normal goat serum for 20 min at room temperature
in a humidified chamber, the sections were incubated
with primary antibody for 1.5 h at room temperature.
The following primary antibodies were used: mouse
monoclonal anti-human Ki-67 (clone MIB-1, 1:50) and
mouse monoclonal anti-human cytokeratin (clone AE1/
AE3, 1:100). After washing in PBS, the specimens were
incubated with a biotinylated conjugated-HRP polymer
Kit (Super picture, invitrogen, Carlsbad, California) for
30 min at room temperature. As the final step, the slides
were developed for 10 min with enzyme substrate 3 and
3-diaminobenzidine (DAB) solution (0.001 mol/T. DAB,
0.05 mol/L Tris-HCI buffer, pH 7.6, 0.01 mol/L sodium
azide, and 0.006% hydrogen peroxidase). The slides
were counterstained with hematoxylin solution for 1 min
(DAKO, copenhagen, Denmark). After dehydration,
the tissue was sealed with a universal mount (Research
Genetics, Huntsville, AL). Controls were prepared in
the same manner as detailed for the experimental group,
except for the incubation process with primary antibody.

Terminal deoxynucleotidyl transferase dUTP nick end
labeling assay

Apoptotic activity was determined 7 sitn from the paraffin
embedded tissue sections by terminal deoxynucleotidyl
transferase dUTP nick end labeling (TUNEL) assay
using the DeadEnd™ Colorimetric TUNEL system
(Promega, Madison, WI, United States). The specimens
were deparaffinized and gradually hydrated, rinsed
with cold 1X PBS, and the sections were fixed in 4%
paraformaldehyde for 15 min, followed by incubation
with proteinase K (20 pg/mL in 10 mmol/L Tris-
HCI, pH 8.0) for 20 min. After washing twice, the
sections were equilibrated at room temperature for 10
min in equilibration buffer (200 mmol/L potassium
cacodylate, 0.2 mmol/L dithiothreitol, 0.25 g/L bovine
serum albumin, and 2.5 mmol/L cobalt chloride in 25
mmol/L Tris-HCL, pH 6.6) and then the slides were
covered with the terminal deoxynucleotidyl transferase
(TdT) enzyme in a TdT labeling reaction mixture
(equilibration buffer, biotinylated nucleotide mix, tTdT
enzyme = 8:1:1) for 1 h at 37 C in the dark. The tailing
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reaction was terminated by 2 X standard saline citrate.
The sections were washed three times in PBS and then
immersed for 10 min in 0.3% H20:2 to block endogenous
peroxidase at room temperature. After washing, the
sections were subsequently incubated with peroxidase-
labeled streptavidin for 30 min at room temperature.
Peroxidase activity was visualized with a DAB color
reaction and the slides wete counterstained with Mayers’
hematoxylin, dehydrated, and mounted. After mounting,
the sections were observed under a microscope. Positive
control sections were treated with 1 pg/mI DNase I
(Sigma, St. Louis, MO) for 10 min before treatment
with TdT buffer. Negative control sections were treated
by substituting distilled water for TdT in the reaction
mixture.

Pathologic evaluation

Classification of nodal metastasis was done according to
the 6" UICC/AJCC staging systemm. The main tumor
burden with a diameter of no greater than 0.2 mm was
defined as ITC, greater than 0.2 mm but no greater than
2 mm as MI, and finally, greater than 2 mm as MA of
the representative metastatic node. The location and
pattern of nodal metastasis were classified according to
previous studies on melanoma and gastric cancet™'!. The
location of nodal tumor was classified as marginal sinus,
intermediate, parenchymal or diffuse type. The pattern
of nodal tumor was classified as single cluster, multiple
clusters, or diffuse type. Proliferative activity measured
by Ki-67 reactivity and apoptotic activity measured by
TUNEL assay were defined as the percentage of positive
tumor cells per 500 observed tumor cells in the most
intensively reacted area. If the number of tumor cells
was less than 500, the total tumor cell count itself was
used as the denominator.

Statistical analysis

Continuous variables were compared using the Student
# test or Mann-Whitney U test according to the sample
size of comparing groups. The ;(2 test or Fishet’s exact
test was used for comparing categorical variables as
the above principle. A scattered plot was created with
Pearson’s correlation coefficient for proliferative and
apoptotic activities of primary and metastatic nodal
tumors. P values were two sided and values of < 0.05
were considered statistically significant. All data were
analyzed using SAS version 9 (SAS Institute Inc., Cary,
NC) and interpreted by a biostatistics specialist.

RESULTS

Clinicopathologic features of enrolled patients

The incidence of patients with MI and MA was 41.1%
and 58.9% with the mean main tumor burden of 0.9
and 4.6 mm, respectively (P < 0.001) (Table 1). Japanese
N2 station involvement in MI and MA was 10.3% and
20.9%, respectively. The location of nodal tumor in the
MA group was mostly at the non marginal sinus and this
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Table 1 Clinicopathologic features according to the classi-

fication of lymph node metastasis (7 = 90)

Table 2 Biologic features according to the classification of
lymph node metastasis (7 = 90)

Micrometastasis Macrometastasis P value

(n = 37) (n = 53)
Age (yr) 56.9+129 59.2+11.1 0.377
Sex 0.665
Male 22 (59.5) 34 (64.2)
Female 15 (40.5) 19 (35.8)
Depth of invasion 0.966
Mucosa 5 (13.5) 7 (13.2)
Submucosa 32 (86.5) 46 (86.8)
Tumor size (cm) 47+28 45+20 0.652
Histology 0.522
Differentiated 18 (48.6) 30 (56.6)
Undifferentiated 19 (51.4) 23 (43.4)
Lauren classification 0.162
Intestinal 19 (51.4) 35 (66.0)
Diffuse, mixed 18 (48.6) 18 (34.0)
Lymphovascular invasion 0.832
Absent 17 (45.9) 23 (43.4)
Present 20 (54.1) 30 (56.6)
Metastatic LN (1) 1.7£13 22+13 0.085
Japanese N2 station 0.338
involvement'
No 26 (89.7) 34 (79.1)
Yes 3(10.3) 9 (20.9)
Main tumor burden in 0905 46+4.6 <0.001
LN (mm)
Pattern of metastasis in 0.694
LNs
Single cluster 14 (37.8) 18 (34.0)
Multiple cluster 22 (59.5) 33 (62.3)
Diffuse 1(2.7) 2(3.8)
Location of metastasis in <0.001
LNs
Marginal sinus 17 (45.9) 1(1.9)
Non marginal sinus 20 (54.1) 52 (98.1)
Gastric resection 0.423
Open subtotal 27 (73.0) 40 (75.5)
Open total 2 (5.4) 6 (11.3)
LADG 8 (21.6) 7 (13.2)
Lymph node dissection 0.261
D1+ 15 (40.5) 15 (28.3)
D2 22 (59.5) 38 (71.7)
Dissected LN (1) 36.2+11.1 38.6+15.6 0.424
Adjuvant chemotherapy 0.503
No 11 (29.7) 20 (37.7)
Yes 26 (70.3) 33 (62.3)
Recurrence 0.041
Absent 37 (100) 47 (88.7)
Present 0 (0) 6 (11.3)

!Available data only. Data are expressed as absolute numbers (percentage)
or mean * SD. LN: Lymph node; LADG: Laparoscopically assisted distal
gastrectomy.

finding was significantly different with the MI group (P
< 0.001). The pathologic features regarding the primary
tumor was not different between the two groups. All
the clinical features were not different between the two
groups except recurrence which occurred in 6 patients

of the MA group (P < 0.001).
Biologic features of primary and metastatic nodal

tumors
Representative microscopic photos of IHC with cytokeratin,
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Micrometastasis Macrometastasis P value

Ki-67 (primary tumor)
Examed tissue 33 51

Positive cell 59.3% £24.0%  62.3% +20.9% 0.553
TUNEL (primary tumor)

Examed tissue 30 51

Positive cell 24% £1.7% 45% +4.4% 0.004
Ki-67 (lymph node)

Examed tissue 33 50

Positive cell 26.7% £18.0%  40.5% +24.1% 0.004
TUNEL (lymph node)

Examed tissue 25 Bil

Positive cell 1.0% £ 1.0% 3.0% +3.5% <0.001

Data are expressed as absolute numbers (percentage) or mean * SD.
TUNEL: Terminal deoxynucleotidy] transferase dUTP nick end labeling.

Ki-67 and TUNEL assay are presented in Figure 1. Proli-
ferative and apoptotic activities of MI were significantly
decreased than those of MA among the examined tissues
(26.7% w5 40.5%, P = 0.004 and 1.0% »s 3.0%, P < 0.001,
respectively) (Table 2). The proliferative activity of the
primary tumor was not different but the apoptotic activity
was different between the two groups. There was a signi-
ficant correlation between proliferative and apoptotic
activities in both the primary tumor and nodal metastasis.
Furthermore, both the proliferative and apoptotic
activities of nodal metastasis were well correlated to those
of the primary tumor (Figure 2).

Recurrence and associated factors

All 6 recurrent cases had MA and lymphovascular invasion
(LVI) of the primary tumor. However, patients without
recurrence showed 56.0% MA and 52.4% positive LVL
These factors were statistically significant for recurrence
(P = 0.041, P = 0.032, respectively) (Table 3). Biologic
features of proliferative and apoptotic activities in the
primary tumor and nodal metastasis were not significant.
The details of recurrent patients are shown in Table 4.
The sites of recurrence were locoregional, hematogenous
and peritoneal as well known patterns of gastric cancet.
The number of harvested lymph nodes was only 14 even
though D1 + [ lymphadectomy was done in case 3.

DISCUSSION

The screening program of gastric cancer for eatly dete-
ction is well established in Asian countries, especially in
South Korea and Japan™®). As the proportion of EGC
has increased, the biopathological and clinical features
of nodal MI in EGC patients have gained attention due
to the development of minimally invasive surgery, such
as endoscopic submucosal dissection, SNB oriented
tailored approach and laparoscopic surgery, in these
patients'>*, Even though SNB in EGC is not routinely
practiced, it is controversial whether lymphadenectomy
of D1 + B or more should be performed if MI is dete-
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Figure 1 Representative microscopic photos of immunohistochemistry with cytokeratin (A), Ki-67 (B) and terminal deoxynucleotidyl transferase dUTP

nick end labeling assay (C).

A B
0.30 -
Correlation coefficient 0.288 o
= P =0.011 2
g 025F g
2 8
z £
g 0.20 - =
5 g
“g 0.5 5
O L o )
: 0.10 ° ° o g
= ° o g
S o O o °
& 0.05F o % oo o & qo© a
2 o o, ° Sog, g
o © 2B B
0.00 L Il Il Il Il Il Il
0.00 0.20 0.40 0.60 0.80 1.00
Proliferative activity of primary tumor
C D
1.00 ) -
Correlation coefficient 0.589
o P <0.001 oo @
fg o %00 8
o 0.80 - 0© © s
g o £
© ©
3 0.60 - %@ '§
c o £
5 o o 2
o
£ o0t 0 o2°% o° g
8 ° °® @ %% ° 8
g o © O0p© °© o =
= . o
£ 020 9 @ ° el
o o Y5 %09 000 o g
3‘_; o o % o g
& 000 L | o\ o\ ? | |
0.00 0.20 0.40 0.60 0.80 1.00

Proliferative activity of primary tumor

0.25

0.20

0.15

0.10

0.05

0.00

0.25

0.20

0.15

0.10

0.05

0.00

| Correlation coefficient 0.256
P =0.030
o o °
o
[ ° o o
el
°o @mco o ° o
o ° 0 0o © %
Lo B )
Il Il Il Il Il Il
0.00 0.20 0.40 0.60 0.80 1.00
Proliferative activity of nodal metastasis
i Correlation coefficient 0.879
P < 0.001 °
&
o
o o ©
L o ©
o &
dar.
| | | | | | |
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Apoptotic activity of primary tumor

Figure 2 Correlation of proliferative and apoptotic activities in the primary tumor (A), nodal metastasis (B) and with each other (C, D).

cted in SNs'"”, Most nodal MIs in EGC have been
studied by comparing its prognostic significance in
pNO patients, and the results are still controversial .
However, the present study compared nodal Mls with
MAs in pN1 patients to assess the therapeutic strategy.
In the present study, we revealed that the nodal MI of
EGC has a relatively high proliferative activity and an
equivalent apoptotic activity compared to other cancers.
Moreover, about 10% of nodal MIs were located at
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Japanese N2 station. Uncleared lymph nodes at Japanese
N2 station in MI, patients may progress to MA and recu-
rrence because most of SNs were located along Japanese
N1 station.

The fate of MI in the lymph node is controversial as
to whether they will progress to overt metastasis or regress
spontaneously by the human immune system. Several
animal studies have been reported concerning this issue
but direct human evidence is scanty™*". The biology of MI
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Table 3 Recurrence and associated factors (7 = 90)

No recurred Recurred P value
(n = 84) (n=6)
Age (yr) 57.8 £12.0 648+74 0.159
Sex 1.000

Male 52 (61.9) 4 (66.7)

Female 32 (38.1) 2(33.3)

Depth of invasion 1.000

Mucosa 12 (14.3) 0(0)

Submucosa 72 (85.7) 6 (100)

Tumor size (cm) 47+25 3.7+1.27 0.321
Histology 0.681

Differentiated 44 (52.4) 4 (66.7)

Undifferentiated 40 (47.5) 2(33.3)

Lauren 0.396

Intestinal 49 (58.3) 5(83.3)

Diffuse, mixed 35 (41.7) 1(16.7)
Lymphovascular invasion 0.032

Absent 40 (47.6) 0 (0)

Present 44 (52.4) 6 (100)
Metastatic LNs (1) 20+13 22+12 0.816
Classification of nodal metastasis 0.041

Micrometastasis 37 (44.0 0(0)

Macrometastasis 47 (56.0) 6 (100)

Japanese N2 station 0.127
involvement'

No 58 (85.3) 2 (50.0)

Yes 10 (14.7) 2 (50.0)

Main tumor burden in LN 3.0+4.1 40£15 0.594
(mm)
Pattern of metastasis in LNs 0.450

Single cluster 28 (33.3) 4 (66.7)

Multiple cluster 54 (64.3) 1(16.7)

Diffuse 2(24) 1(16.7)

Location of metastasis in LNs 0.090

Marginal sinus 31 (36.9) 0(0)

Non marginal sinus 53 (63.1) 6 (100)

Gastric resection 1.000

Open subtotal 63 (75.0) 4 (66.7)

Open total 7 (8.3) 1(16.7)

LADG 14 (16.7) 1(16.7)

Lymph node dissection 1.000

D1+ 28 (33.3) 2(33.3)

D2 56 (66.7) 4 (66.7)
Dissected LNs (1) 374+138 41.0+16.4 0.538
Adjuvant chemotherapy 0.660

No 30 (35.7) 1(16.7)

Yes 54 (64.3) 5(83.3)

Ki-67 (primary tumor)'
Positive cell 61.3% +22.1% 58.3% +24.6% 0.748
TUNEL (primary tumor)"

Positive cell 3.6% +£39%  4.6%+22% 0552
Ki-67 (lymph node)'

Positive cell 35.0% +23.5% 35.0% +10.8% 0.996
TUNEL (lymph node)

Positive cell 23% +32% 28%+11%  0.720

!Available data only. Data are expressed as absolute numbers (percentage)
or mean * SD. LN: Lymph node; LADG: Laparoscopically assisted distal
gastrectomy; TUNEL: Terminal deoxynucleotidyl transferase dUTP nick
end labeling.

in melanoma and breast cancer was interpreted as a concept
of being in a balanced dormant state between proliferation
and apoptosis before tumor vascularization™. Reported
proliferative and apoptotic activities were 2.4%-12% and
0.2%-0.7% in melanoma and breast cancer, respectively””.
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However, the present study showed inconsistent results
with melanoma or breast cancer due to high proliferative
activity and equivalent apoptotic activity of nodal MI in
EGC. The more aggressive biological nature of nodal
MI in gastric cancer is indirectly reflected as the survival
difference between various cancer typesm]. Most of
recurrence in gastric cancer occur within 2-3 postoperative
years representing the difference with hypothesis of
dormancy. The correlation of proliferative and apoptotic
activities in the primary tumor and nodal metastasis also
indirectly represents the different biology of gastric
cancer with melanoma and breast cancer. The meaning
of apoptosis does not only include cell loss but also
represents proliferative activity™?’,

Most studies concerning proliferative and apoptotic
activities in gastric cancer were performed in primary
tumors rather than in nodal metastasis. Data regarding
the biopathologic findings of nodal metastasis are very
few in gastric cancer. Yonemura e a/’ reported that
the proliferative activity was 46.6% in I'TC of EGC
and concluded that ITC has a poor prognosis. Yanagita
et al” reported that the proliferative activity was 29%
in ITC, 92% in MI, and 96% with MA and concluded
that I'TC and MI should be removed during SNB. They
used IHC with anti Ki-67 antibody, as was the case this
study, but they did not measure apoptotic activity in
nodal metastasis. Apoptotic activity should be measured
to estimate the fate of nodal MI combined with the
proliferative activity. Variability of proliferative activity
measured by Ki-67 in nodal metastasis between these
studies and our study might be from several issues such
as different handling techniques of tissue samples,
subjective nature of THC and technical diversity"’.
However, the common finding of all of these studies is
that a significant proliferative activity is present in nodal
MI, even in I'TC.

Previous studies with melanoma reported that the tumor
burden in SNs is well correlated with the involvement of
non-SN and survival® >, The Rotterdam criteria simply
measures SN tumor burden by the maximum diameter
(in any direction) of the largest lesion. In this study, the
main tumor burden in EGC had no clinical significance
in terms of recurrence unlike melanoma. However, recu-
rrence was observed only in the MA group. Another im-
portant factor for recurrence was determined as LVI in
this study. LVI is a well known prognostic factor in gastric
cancer™™. Recurrence was not observed in MI group
probably because the enrolled patients already received
lymphadenectomy of D1 + 3 or more and this finding
offer the indirect suggestion about the surgical strategy
when we identified the MI in SN.

Other important factor predicting non SN involvement
is the location of metastasis in SNs”**'. The location of
MI in the parenchyma of SN is significantly related with
non SN involvement in melanoma and EGC studies.
In this study, a similar finding of non SN involvement
could not be proven but the fact that MA had less mat-
ginal sinus location than MI indirectly implies disease
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Table 4 Details of recurrent cases with pT1N1 in gastric cancer
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Case Age Sex T T Histology Lauren LVI Number of Size of Pattern Location Tumor Proportion Extent Number of  Site of
(yr) depth size metastatic metastasis burden of dissected recurrence
LNs (mm) (mm) LND LNs
1 62 M Sm3 23 Undiff Diffuse Present 2 23 Single Parenchyme 2.5 40.0% D1+p 31 N3 LN
cluster
2 62 M Sm3 30  Diff Intestinal Present 2 3.1 Single Parenchyme 3.88  26.0% D2 59 Liver
cluster
3 72 M Sm3 3.0 Diff  Intestinal Present 1 3.6 Diffuse  Diffuse 9.62 650% DI1+p 14 Peritoneum
4 59 M Sm3 3.0 Diff  Intestinal Present 4 5.5 Single Parenchyme 10.8 45.0% D2 45 Liver, lung
cluster
5 76 F Sm2 50  Diff Intestinal Present 1 6.0 Single Parenchyme 6.0 67.0% D2 54 Liver
cluster
6 58 F Sm3 55 Undiff Intestinal Present 3 3.2  Multiple Parenchyme 7.2 87.0% D2 43 PALN
cluster

LVI: Lymphovascular invasion; LN: Lymph node; LND: Lymph node dissection; PALN: Para-aortic lymph node; Diff: Differentiate; Undiff: Undifferentiate.

progression in the lymph node from MI to MA.

For the evaluation of biopathologic and clinical
significance of nodal MI and assessment of surgical
strategy during SNB, we should have used tissues and
information of patients who experienced SNB with
EGC at our institution™”. However, obtaining available
tissues from patients for SNB was very limited in our
study. Thus, as a second choice we used tissue of pT1N1
patients that simulated the positive SNB results. There-
fore, the interpretation of the results of this study has
some limitations.

In conclusion, nodal MI in EGC patients has a
relatively high proliferative activity and an equivalent
apoptotic activity compared to other cancers. Also, not
a few patients had Japanese N2 station MI involvement.
Therefore, if MI is identified during SNB in EGC,
lymphadenectomy of D1 + 8 or more may be necessaty
to prevent recurrence by clearing MI involving Japanese
N2 station.

COMMENTS

Background

Nodal metastasis is the one of the important prognostic factors along with the
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Lymphadenectomy of D1 + 3 or more might be necessary if micrometastasis is
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finally, greater than 2 mm as macrometastasis of the representative metastatic
node according to the 6" International Union Against Cancer/American Joint
Committee on Cancer staging system.

Peer review

In this retrospective study, the authors assessed quite a large number of
gastrectomy cases to identify factors associated with nodal metastasis
for early gastric cancer. They classified nodal metastasis into 2 groups;
micrometastasis and macrometastasis based on the main tumor burden.
They assessed proliferative and apoptotic activities of the primary tumor by
immunohistochemical staining. From their results, nodal micrometastasis
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