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Abstract

AIM: To investigate the prognostic significance of
lymph node micrometastasis (LNMM) in patients with
gastric carcinoma.

METHODS: Two reviewers independently searched
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electronic databases including PubMed, EMBASE, the
Cochrane Database of Systematic Reviews, the Cochrane
Controlled Studies Register, and the China National
Knowledge Infrastructure electronic database between
January 1996 and January 2014. Strict literature retrieval
and data extraction were performed to extract relevant
data. Data analysis was conducted using RevMan 5.2.4
software, and relative risks (RRs) for patient death in
five years and recurrence were calculated. A fixed- or
random-effects model was selected to pool and a forest
plot was used to display RRs.

RESULTS: Twelve cohort studies containing a total
of 1684 patients were identified. LNMM positivity
was worse than LNMM negativity with regards to the
number of patients who died in five years. The effects
of LNMM positivity in patients with gastric cancer of
different T-stages remain unclear. LNMM in patients
with gastric carcinoma was also associated with a
higher recurrence rate. With regards to the number
of patients who died in five years, Asian patients were
worse than European and Australian patients.

CONCLUSION: We recommend that LNMM should not
be used as a gold standard for prognosis evaluation
in patients with gastric cancer in clinical settings until
more high quality trials are available.

Key words: Gastric carcinoma; Survival; Lymph node
micrometastasis; Meta-analysis

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

Core tip: This is the first meta-analysis describing the
effect of lymph node micrometastasis (LNMM) on
gastric carcinoma prognosis worldwide. LNMM positivity
was associated with a worse prognosis compared with
LNMM negativity. The effects of LNMM positivity in
patients with gastric cancer of different T-stages remain
unclear. LNMM in patients with gastric carcinoma was
also associated with a higher recurrence rate. With
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regards to the number of patients who died in five
years, Asian patients were worse than European and
Australian patients.
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INTRODUCTION

Although gastric cancer has demonstrated the second
largest annual decline in death rates over the past
10 years (2000-2009), it remains the second highest
cause of cancer-related mortality worldwide, with
a total of 21600 new cases and 10990 deaths
projected to occur in the United States in 2013™%,
Although systematic lymph node dissection is
performed routinely for patients with gastric cancer
and has improved survival rates, some patients
still die of recurrence. Lymph node metastasis is
considered one of the most significant prognostic
parameters in patients with gastric carcinoma®®.,
However, several researchers have demonstrated
that radical gastrectomy with lymph node dissection
leading to a node-negative (pNo) final diagnosis
based on hematoxylin-eosin (HE) staining did not
prevent gastric cancer recurrence®®'", Lymph node
micrometastasis (LNMM; 0.2-2.0 mm in size),
which is common in nodes deemed to be negative
by HE staining, but positive for cytokeratin (CK) by
immunohistochemical (IHC) staining, is thought to be
a key etiology of recurrence and distant metastasis
after resection of primary gastric tumorst*?. Recently,
IHC techniques have been applied to identify lymph
node micrometastasis missed by routine histological
examination. However, the clinical impact of LNMM on
gastric carcinoma prognosis remains controversial*>"*”),
Several studies have reported that LNMM missed by
HE staining in gastric carcinoma is a strong indicator
of overt metastatic disease or poor prognosis; some
researchers reported that there is no significant
correlation between micrometastasis and other
clinicopathologic characteristics, and that the presence
of LNMM does not influence patient prognosis*®?,
Thus, we aimed to investigate the potential prognostic
significance of LNMM in patients with gastric cancer.

MATERIALS AND METHODS

Literature search

To identify relevant studies and published abstracts,
PubMed, EMBASE, the Cochrane Database of Sys-
tematic Reviews, the Cochrane Controlled Studies
Register, and the China National Knowledge
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Infrastructure electronic databases were searched
systematically between January 1996 and January
2014. Medical subject headings of “gastric
carcinoma/cancer,” “lymph node micrometastasis,”
and “prognosis” were used. The reference lists
of all retrieved articles were reviewed for further
identification of potentially relevant studies.

Data collection process

Two reviewers (Zeng Y], Zhang CD) independently
extracted relevant data, including study and po-
pulation features and outcomes from key words,
titles, abstracts, and full articles when necessary.
They compared the results, synthesized the same
opinions, and solved disagreements by discussion
with a third reviewer.

The following data were extracted for all included
studies: treatment approach, study and year, co-
untry, depth of tumor invasion, median age or
mean age, sex ratio, median follow-up, method
of detecting LNMM, definition of micrometastasis,
average numbers of lymph nodes retrieved, journal
name, sample size, number of patients who died in
five years, and recurrence rate (Tables 1-4).

Inclusion criteria

Based on the Cochrane handbook for systematic
review of interventions (Version 5.2.4), inclusion
criteria and exclusion criteria were designed. The
inclusion criteria were as follows: (1) all published
and unpublished high quality original studies; (2)
only studies discussing the clinical impact of LNMM
on prognosis of gastric carcinoma were included;
(3) only the most informative and latest study from
the same author or institution was selected; and (4)
retrieval of at least 15 lymph nodes to avoid stage
migration was considered the minimum number
of lymph nodes necessary for accurate staging
of gastric cancer, according to NCCN Guidelines
Version 2.2013 Gastric cancer**", No restriction on
language was considered.

Exclusion criteria

Exclusion criteria were as follows: (1) less than
the minimum number of lymph nodes (n = 15) re-
trieved®**; (2) low quality studies or those with
little information about the data of interest; and (3)
non-cohort studies, reviews, or case reports.

Statistical analysis

Data analyses were conducted using Review Ma-
nager 5.2.4 software. Dichotomous variables were
analyzed with relative risks (RRs). A P value of less
than 0.05 was considered statistically significant;
a 95%CI was applied. A fixed-effects model was
selected if I’ was < 30% and the P value for a test
of heterogeneity was = 0.05. A random-effects
model was selected if I was >3 0% and the P value
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Table 1 Basic characteristics of the studies included

Ref. Country Sex (male/female) Age (yr) Median follow-up
Cai et al"®, 2000 Japan 52/27* 63 mea 24M
Fukagawa et al™, 2001 Japan 51/18 vs 22/16° 57.8 +10.8 vs 59.8 + 12.1' med >36 M
Choi et al™, 2002 South Korea 37/23vs19/9° 59 mea 26.3 vs 25.1°
Lee et al™, 2002 Australia NM NM NM
Yasuda et al”™, 2002 Japan 30/14vs13/7 NM >60 M
Morgagni et al™, 2003 Italy 111/119 68 med 60 M
Yonemura et al, 2007 Japan 198/110 NM 83 M
Kim et al®, 2008 South Korea 110/43 vs 21/10° 54.7 +10.8 vs 52.0 + 12.5" med 83 M
Ishii et al™, 2008 Japan 23/12 62 med 571 M
Kim et al™”, 2009 South Korea 50/40 55.1 +12.2 vs 51.6 + 12.3' mea 49 vs 47 M°
Wang et al™, 2012 China 43/22 vs 74/52° 31.8 £10.9 vs 57.9 + 13.0' mea 456 M
Jeuck et al™, 2015 Germany 51/13 vs 28/3° 66.3 mea 56.4 vs 49.2°

'mean * SD; *There are a total of 79 patients in this study and 10 patients were excluded because they suffered metastasis; *Lymph node micrometastasis
(LNMM) negative vs positive. med: Median age; mea: Mean age; NM: Not mentioned.

Table 2 Lymph node micrometastasis characteristics of the included studies

Ref. Depth of tumor Method Antibody Definition of LNs (n) Average
invasion micrometastasis LNs (n)
Cai et al"®!, 2000 T1b IHC CK (CAMS5.2) pNo by HE staining 1945 25.0
Fukagawa et al™, 2001 T2-T3 IHC CK (AE1/AE3) pNo by HE staining 4484 419
Choi et al™, 2002 T1b IHC CK (AE1/AE3) pNo by HE staining 2272 25.8
Lee et al™", 2002 T1-T4 THC CK (35pH11) pNo by HE staining 3625 237
Yasuda et al™, 2002 T2-T3 THC CK (CAMS5.2) pNo by HE staining 2039 319
Morgagni et al™, 2003 T1 THC CK(MNF 116) pNo by HE staining 5400 18.0
Yonemura et al®, 2007 T1-T4 THC CK (AE1/AE3) <0.2mm 12012 39.0
Kim et al™, 2008 T1-T3 THC CK (AE1/AE3) pNo by HE staining 4990 27.1
Ishii et al™, 2008 T1b-T2 THC CK (O.N.352) pNo by HE staining 1028 294
Kim et al™, 2009 T1 THC CK (AE1/AE3) <2mm 3526 39.2
Wang et al™, 2011 T1-T3 THC CK (AE1/AE3) >0.2mmand < 2 mm 4202 22,0
Jeuck et al®, 2015 T1-T4 THC CK (KL1) pNo by HE staining 2018 212

IHC: Inmmunohistochemistry; CK: Cytokeratin; pNo: Node-negative; HE: Hematoxyline-eosin; T1: Tumor invades lamina propria, muscularis mucosae or
submucosa; Tla: Tumor invades lamina propria or muscularis mucosae; T1b: Tumor invades submucosa; T2: Tumor invades muscularis propria; T3: Tumor
penetrates subserosal connective tissue without invasion of visceral peritoneum or adjacent structures; T4a: Tumor invades serosa (visceral peritoneum);
T4b: Tumor invades adjacent structures.

Table 3 Lymph node micrometastasis positive vs negative groups

Ref. Sample Patients who died in 5 yr Pvalue
(positive vs negative) (positive vs negative)
Cai et al"®, 2000 69 (17 vs 52) 3/17 vs 0/52 <0.01
Fukagawa et al™, 2001 107 (38 vs 69) 2/38 vs 8/69 0.860
Choi et al”™, 2002 88 (28 vs 60) 2/28 vs 3/60 0.683
Lee et al™", 2002 153 (75 vs 78) Total: 38/75 vs 19/78; EGC: 2/12 vs 0/34; AGC: <0.05
36/63 vs 19/44
Yasuda et al®*, 2002 64 (20 vs 44) 7/20 vs 2/44 <0.1
Morgagni et al™, 2003 300 (30 ws 270) 2/30 vs 30/270 0.779
Yonemura et al®, 2007 308 (37 vs 271) 5/37 vs 16/271 0.014
Kim et al™, 2008 184 (31 vs 153) 13/31 vs 13/153" <0.001
Ishii et al®, 2008 35 (4 vs 31) - -
Kim et al, 2009 90 (9 vs 81) 0/9vs 0/81° -
Wang et al™, 2011 191 (54 vs 137) 39/54 vs 18/137 <0.001
Jeuck et al™, 2014 95 (16 vs 79) 6/16 vs 21/79 0.026

'Median survival 17 mo, 95%CI: 7-28 for micrometastasis positive, and median survival not reached, 95%CI: 6-121 mo for micrometastasis negative;
*Disease-specific survival. EGC: Early gastric cancer; AGC: Advanced gastric cancer.

for a test of heterogeneity was < 0.1. to the last follow-up visit??. When there was no
Overall survival (OS) was defined as the time randomization in cohort studies analyzed, we used
from randomization to death from any cause or the number of patients who died in five years to
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Table 4 Recurrence rates for lymph node micrometastasis
positive Vs negative groups

First author, year Recurrence (positive vs negative)

Cai et al™, 2000 3/17 vs 0/52
Fukagawa et al”, 2001 2/38 vs 4/65
Choi et al™, 2002 2/28 vs 3/60
Morgagni et al™, 2002 2/30vs 0/270
Yonemura et al®, 2007 5/37vs1/271
Kim et al®, 2008 12/31 vs 5/153
Ishii et al®®!, 2008 0/4vs0/31
Kim et al””, 2008 0/9vs 0/21"

g i .
Disease-specific survival.

evaluate patients’ survival in this meta-analysis,
rather than OS.

RESULTS

The primary section of this meta-analysis concerns
LNMM positivity vs LNMM negativity. The second
section addresses the numbers of patients who died
in five years in LNMM positive and LNMM negative
groups. In the third section, recurrence rates in both
groups are addressed. A forest plot was conducted
to display RRs and subgroup analyses when applied.
In addition, funnel plots and Egger’s test were used
to assess publication bias.

A total of 83 studies were retrieved and 71 of
them were found to be unrelated to our study. As
a result, 12 cohort studies involving 1684 patients
were finally included!®??, Eleven studies addressed
survival rates in LNMM positive and negative gastric
carcinoma cases, for a total of 1649 patients™®%,
Four studies®*?***?"l addressed the numbers of
patients who died in five years for LNMM positive
and negative groups of patients with early gastric
carcinoma. Eight studies!®?°2*?”) compared
preoperative recurrence in LNMM positive and
negative groups. Included studies are described in
Tables 1-4.

Numbers of gastric cancer patients who died in five
years, LNMM positive vs negative groups

In this meta-analysis, we used the number of
patients who died in five years to evaluate patient
survival. A subgroup analysis between Asia, Europe,
and Australia was conducted for a total of 11 studies
containing 1649 patients (355 LNMM positive,
1294 LNMM negative) and a random-effects model
was used (total: I? = 71%, heterogeneity test P =
0.0003). There was a significant difference between
LNMM positive and negative groups in the number
of patients who died in five years in Asia, and the
RR was 3.38 (1.78-6.41, P = 0.0002). On the
contrary, the RR for patient death in five years in
Europe and Australia was 1.55 (0.90-2.68, P = 0.12),
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and the number of patients who died in five years
demonstrated no significant difference between
LNMM positive and negative groups. In addition, the
RR for total events was 2.43 (1.42-4.13, P = 0.001;
Figure 1).

Numbers of gastric cancer patients who died in five
years in early, advanced, and early/advanced gastric
cancer, LNMM positive vs LNMM negative groups

A subgroup analysis in early gastric cancer (EGC),
advanced gastric cancer (AGC), and EGC/AGC was
conducted, with a total of 11 studies containing
1649 patients (355 LNMM positive, 1294 LNMM
negative). A random-effects model analysis was
conducted (total: I? = 78%, heterogeneity test P <
0.00001). For EGC, five cohort studies!®?%2!?>?7]
were included (105 LNMM positive, 535 LNMM
negative) and a random-effects model was applied (I*
= 64%, heterogeneity test P = 0.04). No statistically
significant difference was found with regards to
the number of patients who died in five years in
patients with LNMM positivity compared with LNMM
negativity in EGC (RR = 1.95, 95%CI: 0.36-10.48,
P = 0.44). For AGC, three cohort studies****! were
included (166 LNMM positive, 186 LNMM negative)
and a random-effects model was applied (I* =
73%, heterogeneity test P = 0.03). No statistically
significant difference in the number of patients who
died in five years was found in patients with LNMM
positivity compared with LNMM negativity in AGC
(RR = 1.61, 95%CI: 0.47-5.55, P = 0.45). On the
contrary, the RR for patient death in five years in the
EGC/AGC group was 2.94 (1.41-6.13, P = 0.004),
and the number of patients who died in five years
demonstrated statistical significance. In addition, the
RR for total events was 2.09 (1.13-3.87, P = 0.02;
Figure 2).

Gastric cancer recurrence rates for LNMM positive and
LNMM negative groups

Eight cohort studies!®?*** containing 1117 patients
(194 LNMM positive, 923 LNMM negative) were
included. A significant difference was observed with
regards to recurrence rate (RR = 7.18, 95%CI:
1.92-26.86, P = 0.003). Statistical heterogeneity
was detected (I> = 67%, heterogeneity test P = 0.01;
Figure 3).

DISCUSSION

Most of the included cohort trials conducted between
1996 and 2014 had small statistical power in
this meta-analysis. Meta-analysis is an ideal sta-
tistical tool that increases the statistical power of
comparisons, and offers more powerful evidence
for clinical decision making compared with cohort
trials. Thus, this meta-analysis was conducted
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Micrometastasis positive Micrometastasis negative

Risk ratio Risk ratio

Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI

1.1.1 In Europe and Australia

Jeuck et a/ 2014 6 16 21 79 13.0% 1.41 (0.68, 2.93) B

Lee et a/ 2002 38 75 19 78 15.3% 2.08 (1.33, 3.26) -

Morgagni et a/ 2003 2 30 30 270 8.0%  0.60 (0.15, 2.39) ——

Subtotal (95%CI) 121 427 36.3% 1.55 (0.90, 2.68) " 3

Total events 46 70

Heterogeneity: Tau2 = 0.09; 2 = 3.25, df = 2 (P = 0.20); /2 = 39%

Test for overall effect: Z = 1.57 (P = 0.12)

1.1.2 In Aisa

Cai et a/ 2000 3 17 0 52 2.8% 20.61 (1.12, 380.08)

Choi et a/ 2002 2 28 3 60 6.1% 1.43 (0.25, 8.07) —_—t

Fukagawa et a/ 2001 2 38 8 69 7.3% 0.45 (0.10, 2.03) —

Kim et a/ 2008 13 31 13 153 13.6% 4.94 (2.54, 9.60) —

Kim et a/ 2009 0 9 0 81 Not estimable

Wang et a/ 2011 39 54 18 137 15.3% 5.50 (3.47, 8.72) -

Yasuda et a/ 2002 7 20 2 44 7.4% 7.70 (1.75, 33.82) _—

Yonemura et a/ 2007 5 37 16 271 11.2% 2.29 (0.89, 5.88) ——

Subtotal (95%CI) 234 867 63.7% 3.38 (1.78, 6.41) <&

Total events 71 60

Heterogeneity: Tau2 = 0.37; 2 = 15.15, df = 6 (P = 0.02); /2 = 60%

Test for overall effect: Z = 3.73 (P = 0.0002)

Total (95%CI) 355 1294 100.0%  2.43 (1.42, 4.13) <&

Total events 117 130 ! . . .
0.002 0.1 1 10 500

Heterogeneity: Tau2 = 0.43; 2 = 31.09, df = 9 (P = 0.0003); /2 = 71%
Test for overall effect: Z = 3.25 (P = 0.001)
Test for subgroup differences: y2 = 3.29, df = 1 (P = 0.07), /2 = 69.6%

Favours (LNM positive) Favours (LNM negative)

Figure 1 Meta-analysis examining patients who died in five years for lymph node micrometastasis positive vs negative groups. LNM: Lymph node metastasis.

to assess the clinical impact of LNMM on gastric
carcinoma prognosis. LNMM (0.2-2.0 mm in size),
which is common in nodes deemed to be negative
by HE staining, but positive for CK by IHC staining,
is thought to be a key etiology of recurrence
and distant metastasis after resection of primary
gastric tumors!*?, Recently, IHC techniques have
been applied to identify LNMM missed by routine
histological examination. However, the clinical impact
of ILNMM on gastric carcinoma prognosis remains
controversial™*",

In this meta-analysis, we used the number of
patients who died in five years to evaluate patient
survival. LNMM positivity was associated with a
worse prognosis compared with LNMM negativity.
LNMM in patients with gastric carcinoma was also
associated with a higher recurrence rate. The
number of patients who died in five years was worse
for Asian, compared with European and Australian
patients.

It is relatively more difficult to achieve the mi-
nimum number of retrieved lymph nodes in patients
in the West compared with patients in the East, as
the former tends to have a larger BMI. We found a
higher number of retrieved lymph nodes in studies
from Eastern Asia (average 22-41.9) compared
with the Italian, German, and Australian (average
18-23.7) counterparts. Considering the fact that
the average number of retrieved lymph nodes was
more than 15, but fewer than 15 lymph nodes were
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retrieved in individual patients, it was more likely
that an inexperienced pathologist could have failed
to identify micrometastases. We concluded that
studies in which a higher number of lymph nodes
were retrieved would have more reliable results.
The fewer number of retrieved lymph nodes in
Italian, German, and Australian studies, compared
with those from Eastern Asia, could lead to a more
obscure relationship between LNMM positivity and
the number of patients who died in five years in the
Europe and Australia subgroup analysis, where no
significant difference between groups was found.
Additionally, only three cohort trials were utilized
in Europe and Australia, resulting in possible pu-
blication bias (Figure 4). The total number of
patients from three cohort trials in Europe and
Australia group was 528, without randomization in
cohort studies, all of which could affect the numbers
of patients who died in five years for Asia and
Europe/Australia. We speculate that, with regards
to the number of patients who died in five years,
LNMM positivity is worse in Asian patients, and that
the effects of LNMM positivity on survival in Europe/
Australia patients still require validation until more
high-level cohort studies are available.

Gastric carcinoma prognosis is strongly affected
by the T-stage of the tumor. Peritoneal dissemination
and subsequent peritoneal recurrence are common
when the primary tumor invades through the
serosa (T3)". The available evidence from the 11
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LNM positive LNM negative Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
2.1.1 Early gastric cancer
Cai et a/ 2000 3 17 0 52 3.4% 20.61 (1.12, 380.08)
Choi et a/ 2002 2 28 8 60 7.9%  0.54(0.12, 2.36) —
Kim et a/ 2009 0 9 0 81 Not estimable
Lee et a/ 2002 2 12 0 34 3.3% 13.46 (0.69, 262.10) B
Morgagni et a/ 2003 2 30 30 270 8.4%  0.60 (0.15, 2.39) —
Subtotal (95%CI) 96 497 23.1% 1.95 (0.36, 10.48) ‘
Total events 9 38

Heterogeneity: Tau2 = 1.79; 2 = 8.42, df = 3 (P = 0.04); I? = 64%
Test for overall effect: Z = 0.78 (P = 0.44)

2.1.2 Advanced gastric cancer

Fukagawa et a/ 2001 2 38 8 69 7.8%  0.45(0.10, 2.03) —
Lee ef a/ 2002 36 63 19 44 137%  1.32(0.89, 1.98) -

Yasuda et a/ 2002 7 20 2 44 7.9% 770 (1.75, 33.82) —
Subtotal (95%CT) 121 157 295%  1.61(0.47,5.55) <P
Total events 45 29

Heterogeneity: Tau2 = 0.86; y2 = 7.37,df = 2 (P = 0.03); 12 = 73%
Test for overall effect: Z = 0.75 (P = 0.45)

2.1.3 Early gastric cancer/Advanced gastric cancer

Jeuck et a/ 2014 3 37 16 271 9.5% 1.37 (0.42, 4.49) e
Kim et a/ 2008 13 31 13 153 12.4% 4.94 (2.54, 9.60) —
Wang et a/ 2011 39 54 18 137 13.5% 5.50 (3.47, 8.72) -
Yonemura et a/ 2007 6 16 21 79 12.1% 1.41 (0.68, 2.93) -
Subtotal (95%CI) 138 640 47.4% 2.94 (141, 6.13) ‘
Total events 61 68

Heterogeneity: Tau2 = 0.41; 2 = 12.93, df = 3 (P = 0.005); 12 = 77%
Test for overall effect: 2 = 2.89 (P = 0.004)

Total (95%CI) 355 1294  100.0%  2.09 (1.13, 3.87) X3

Total events 115 135

Heterogeneity: Tau2 = 0.68; z2 = 46.51, df = 10 (P < 0.00001); /2 = 78% 0.(‘)02 011 1 1‘0 5(‘)0
Test for overall effect: Z = 2.34 (P = 0.02) LNM positive LNM negative

Test for subgroup differences: 2 = 0.75, df = 2 (P = 0.69), I2 = 0%

Figure 2 Meta-analysis examining patients who died in five years for lymph node micrometastasis positive vs negative groups in patients with early
gastric cancer, advanced gastric cancer, and early/advanced gastric cancer. LNM: Lymph node metastasis.

LNM positive LNM negative Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
Cai et a/ 2000 3 17 0 52 11.7%  20.61 (1.12, 380.08) ——
Choi et a/ 2002 2 28 3 60 18.5% 1.43 (0.25, 8.07) ——
Fukagawa et a/ 2001 2 38 4 65 19.0% 0.86 (0.16, 4.45) —a—
Ishii et a/ 2008 0 4 0 31 Not estimable
Kim et a/ 2008 12 31 5 153 23.7% 11.85 (4.49, 31.22) ——
Kim et a/ 2009 0 9 0 21 Not estimable
Morgagni et a/ 2003 2 30 0 270 11.2%  43.71 (2.15, 889.90) e
Yonemura et a/ 2007 5 37 1 271 15.9%  36.62 (4.40, 304.91) —_—
Total (95%CI) 194 923 100.0%  7.18 (1.92, 26.86) ‘
Total events 26 13 | | | |
Heterogeneity: Tau2 = 1.67; y2 = 15.00, df = 5 (P = 0.01); /2 = 67% 0.001 0.1 1 10 1000
Test for overall effect: Z = 2.93 (P = 0.003) LNM positive LNM negative

Figure 3 Meta-analysis of recurrence rates for lymph node micrometastasis positive vs negative groups in gastric cancer. LNM: Lymph node metastasis.

trials showed that neither the EGC only group nor  previous studies!*®?*?%2>2:291  Hgowever, the total

the AGC only group had a significant difference numbers of patients in the EGC, AGC, and EGC/AGC
in the number of patients who died in five years groups were 640, 352, and 907, respectively. It is
between LNMM positive and negative groups. more likely that these three groups (EGC!&202%271
On the contrary, the EGC/AGC group showed a AGCM## and EGC/AGCR** %1y were insufficiently
significant difference between groups with regards powered. Therefore, the effects of LNMM positivity
to the number of patients who died in five years. in different T-stages of gastric cancer remain unclear
This finding is the opposite of that found in several and require validation in future studies.
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Figure 4 Funnel plot of patients who died in five years in patients with
positive vs negative lymph node micrometastasis and Egger’s test
for publication bias for patients who died in five years for lymph node
micrometastasis positive vs negative groups.

We found no difference in the number of patients
who died in five years in EGC, which may be
because no further LNM or LNMM was detected in
EGC due to its early pathological stage, or because
of insufficiently powered results. Likewise, we found
that no difference in the number of patients who
died in five years in the AGC group; however, there
was a significant difference in the EGC/AGC group.
In light of these considerations, we recommend that
LNMM should not be used as a gold standard for
prognosis evaluation in patients with gastric cancer
until more high quality trials are available.

It has been widely accepted that cancer relapse
may originate from micrometastatic lesions with
proliferative activity™. Previous studies reported
that LNMM was strongly associated with the sub-
sequent development of hematogenous and pe-
ritoneal metastases, but not locoregional lymph node
recurrence®®33 Likewise, the available evidence
from eight cohort studies supports the likelihood of
recurrence in LNMM positive compared with LNMM
negative patients.

The limitations of these studies require attention,
including: (1) unsatisfied statistical power; (2)
significant heterogeneity among studies in some
comparisons, which requires subgroup analyses to
exclude potential difference; and (3) a relatively
symmetrical funnel plot for the numbers of patients
who died in five years in LNMM positive compared
with LNMM negative patients (5 dots on the left
and 4 dots on the right). Stata version 12.0 was
used (Egger's test) to assess publication bias, and a
relatively small publication bias was detected (P =
0.103; Figure 4). There was no country or language
restriction used in this meta-analysis.

Based on the present evidence, our meta-analysis
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indicates that LNMM may be associated with higher
recurrence rates in Asian gastric cancer patients,
with higher numbers of patients who died in five
years. However, due to unsatisfied statistical power,
there is no definite evidence for higher numbers
of patients who died in five years associated with
LNMM positivity in the subgroup analysis for EGC
or AGC only. Therefore, we recommend that LNMM
should not be used as a gold standard for prognosis
evaluation in patients with gastric cancer until more
high quality trials are available.

COMMENTS

Background

Gastric cancer remains the second highest cause of cancer-related mortality
worldwide. Several studies have reported that lymph node micrometastasis
missed by hematoxylin-eosin staining in gastric carcinoma is a strong
indicator of overt metastatic disease or poor prognosis; some researchers
reported that there is no significant correlation between micrometastasis and
other clinicopathologic characteristics, and that the presence of lymph node
micrometastasis does not influence patient prognosis.

Research frontiers

To date, many studies have been performed to determine the association
between lymph node micrometastasis (LNMM) and gastric cancer prognosis,
including several recent systematic reviews. However, these reviews were
methodologically insufficient and thus could not achieve a comprehensive
conclusion.

Innovations and breakthroughs

Based on the present evidence, our meta-analysis indicates that LNMM may
be associated with higher recurrence rates in Asian gastric cancer patients,
and higher numbers of patients who died in five years. However, there was no
strong evidence that LNMM was associated with a worse prognosis in gastric
cancer patients in the West. These findings were not presented clearly in
previous systematic reviews.

Applications

LNMM may be associated with higher recurrence rates in Asian gastric cancer
patients, with higher numbers of patients who died in five years, but had no
significant effect on prognosis of patients in the West. An exploration of the
mechanism for this association may help to improve gastric cancer prognosis.

Terminology

LNMM (0.2-2.0 mm in size), which is common in nodes deemed to be negative
by HE staining, but positive for cytokeratin by immunohistochemical staining, is
thought to be a key etiology of recurrence and distant metastasis after resection
of primary gastric tumors.

Peer-review

The present manuscript addresses lymph node micrometastasis, a very
controversial topic in gastric cancer treatment. It is well known that survival in
NO patients improves as a function of the number of retrieved nodes.
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