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Abstract: A raising number of surgeons have chosen laparoscopy-assisted gastrectomy (LAG) as an alternative
to open gastrectomy (OG) with D2 lymph node dissection for treatment of advanced gastric cancer (ADG). But no
meta-analysis has been performed to evaluate the value of LAG versus OG with regard to safety and efficacy for
treatment of ADG. A comprehensive literature research was performed in PubMed, Web of Science and Embase to
identify studies that compared LAG and OG with D2 lymph node dissection for treatment of ADG. Data of interest
were checked and subjected to meta-analysis with RevMan 5.1 software. 11 studies with 1904 patients (982 in LAG
and 922 in OG) were enrolled. Pooled risk ratios (RR) and weighted mean difference (WMD) with 95% confidence
intervals (Cl) were appropriately derived from random-effects models or fixed-effects models. Compared with OG,
LAG was associated with less blood loss (WMD = -144.47; P < 0.05), shorter time of first flatus time (WMD = -0.91;
P < 0.05) and postoperative hospital stay (WMD = -3.27; P < 0.05), and lower morbidity (RR = 0.70; P < 0.05), but
longer operation time (WMD = 41.78; P < 0.05). No significant differences were noted in terms of harvested lymph
nodes (WMD = 1.85; P = 0.09), pathological N stage (x*> 3.97; P = 0.26), tumor size (WMD = -0.05; P = 0.81), mor-
tality (RR 0.82; P = 0.76), cancer recurrence rate (RR 0.77; P = 0.18) and 3-year overall survival rate (RR 1.09; P
= 0.18). Compared with OG, LAG with D2 lymph node dissection for ADG had the advantages of minimal invasion,
faster recovery, and fewer complications, and it could achieve the same degree of radicality, harvested lymph nodes,
short-term and long-term prognosis as OG, though the operation time was slightly longer.
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Introduction

Although there have been great improvements
in the diagnosis and treatment of gastric can-
cer, it remains a major health problem as the
fourth most common cancer and the second
leading cause of cancer death worldwide and
China is classified as a high incidence area for
gastric cancer [1, 2]. Surgery is the cornerstone
in the treatment of gastric cancer [3] which
includes conventional open gastrectomy and
laparoscopy-assisted gastrectomy.

Complete resection along with lymph node dis-
section has been accepted as the only possibly
curative treatment for gastric cancer [4]. LAG
for early gastric cancer (EGC) was first per-

formed in 1991 [5], since then the use of this
procedure has been rapidly increasing in EGC
high prevalence countries in Asia. “Gastric
Cancer Treatment Guidelines in Japan” were
implemented in 2010 and recommend laparos-
copy-assisted distal, or total gastrectomy with
D2 dissection temporarily for clinical research
[6]. In fact, the implementation of LAG with D2
dissection is already technically feasible for
treating EGC [7-9].

However, many controversies remain on wheth-
er this technique could be applied in AGC. It
remains to be confirmed whether laparoscopic
surgery can still guarantee the advantage of
minimal invasion, whether it increases periop-
erative complications and mortality, and wheth-
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er it can achieve the same degree of radicality
as open surgery. Regarding to the inclusion cri-
teria used to select studies, the recent reports
not only reported patients with AGC, but also
included patients with EGC in a study [10-12].
There are few reports related to the efficacy of
LAG with D2 lymph node dissection for AGC
merely in a study.

Therefore, we performed a meta-analysis by
comparing LAG with OG with D2 lymph node
dissection for AGC with regard to their short-
and long-term outcomes to elucidate the cur-
rent status of LAG.

Materials and methods
Search strategy

The publications were identified by searching
the major medical electronic databases such
as PubMed, Web of Science and Embase, for
relevant articles published between January
2000 and September 2013. Registry was per-
formed, using the following Mesh search head-
ings and text words: “laparoscopy-assisted gas-
trectomy”, “laparoscopic-assisted gastrecto-
my”, “open gastrectomy”, “conventional gas-
trectomy”, “gastric cancer”, “gastric carcino-
ma”, “D2 dissection”. Logical combinations of
these and related terms (stomach, neoplasm)
were used to maximize sensitivity, articles pub-
lished in English as a limit. Title and abstracts
of each identified publication were screened,
and only publications that reported the clinical
outcomes of this analysis were further retrieved.
Each of these publications was independently
and thoroughly reviewed by 3 reviewers.

Inclusion and exclusion criteria

All clinical studies should meet the following cri-
teria for the meta-analysis: (1) study type
included RCTs and NRCTs; (2) clinical studies
compared LAG versus OG with D2 lymph node
dissection for treatment of advanced gastric
cancer; (3) outcome assessment of studies
included short and long-term outcomes; (4) The
manuscript was written in English. The papers
containing any of the following criteria were
excluded: (1) robot-assisted gastrectomy; (2) no
OG as a control; (3) recurrent gastric cancer or
palliative resection cases; (4) abstract only; (5)
duplicate publication or the publication did not
provide sufficient data.
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Data extraction and quality assessment

Data extraction and quality assessment were
conducted independently by two authors
(Yu-Ling Huang and Hai-Guan Lin). Relevant
data included: author, year of publication, geo-
graphical region, sample size, study period,
laparoscopic technique. The shorttime out-
comes included operation time, blood loss, fla-
tus time, postoperative hospital stay, harvest-
ed lymph nodes, N stage, tumor size, morbidity
(defined as the incidence of postoperative com-
plications), mortality (defined as hospital mor-
tality), recurrence rate and survival rate.
Postoperative complications were classified as
duodenal stump fistula, anastomotic leakage,
anastomotic stenosis, intra-abdominal bleed-
ing, ileus, pancreatitis, intra-abdominal absc-
ess, wound infection and pulmonary infection.
The long-time outcomes included cancer recur-
rence and survival rate. We used a star scoring
system [13] based on criteria related to study
design, comparability of patient groups, and
outcome assessment to assess literature qual-
ity. The total score was 9 stars, and the quality
of each study was graded as level 1 (0-5 stars)
or level 2 (6-9 stars).

Statistical analysis

All statistical calculations were analyzed using
WMDs for continuous variables and RRs for
dichotomous variables. Data for continuous
variables in the form of means and standard
deviation allowed statistical analysis. A ran-
dom-effect model was used to avoid statistical
heterogeneity between the studies owing to the
high heterogeneity of the studies, otherwise,
fixed-effects model was used [14]. Hete-
rogeneity was assessed by using the x? test.
The 95% confidence intervals (Cls) were estab-
lished. P < 0.05 was considered to indicate sta-
tistical significance. Statistical analysis were
performed using the Review Manager Version
5.1 downloaded from Cochrane Library.

Results

According to the search strategy and inclusion
criteria, a total of 11 studies that included
1904 (982 in LAG and 922 in OG) gastrecto-
mies with D2 lymph node resection for AGC
were considered eligible for our meta-analysis
[15-25]. Ten studies were carried out by the
scholars in Asia [15-18, 20-25], and only one
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Table 1. Characteristics of included study

Meta-analysis: LAG vs. OG with D2 dissection for AGC

Reference Country Study period Total LAG OG Follow up Laparo§copy
LAG 0G technique
HUR et al (2008) Korea Apr2004-Mar2007 51 26 25 6-47 m 6-47 m LADG
DU et al (2009) China Jun 2004-Dec 2008 168 78 90 4-58m 4-58 m LADG
Huang et al (2010) China Jan 2007-Jun 2008 135 66 69 1-19m 1-19m LADG
Cai et al (2011) China Mar 2008-Dec 2009 96 49 47 4-36 m 4-36 m LAG
Scatizzi et al (2011) ltaly  Jan 2006-Jun2009 60 30 30 2-37m 7-42 m LADG
Shuang et al (2011) China Aug 2005-Dec 2007 70 35 35 23-50m  27-50m LADG
Chen et al (2012) China Jan 2008-Dec 2010 346 224 112 148 m 1-48 m LAG
Hamabe et al (2012) Japan Jan 2000-Dec 2009 167 66 101 5y 5y LAG
Kim et al (2013) Korea Jan2011-Dec 2011 346 139 207 - - LATG
Lin et al (2013) China Jan 2008-Dec 2010 166 83 83 12-50m  12-50m LAG
Shinohara et al (2013) Japan Oct 1997-Dec 2008 309 186 123 25-58.5m 25-58.5m LAG

m: month; y: year; LADG: laparoscopy-assisted distal gastrectomy; LAG: laparoscopy-assisted gastrectomy; LATG: laparoscopy-
assisted total gastrectomy; OG: open gastrectomy.

Table 2. Quality Assessment Scoring of Studies

group with regard to age, sex, and

Comparability Outcome

BMI in enrolled studies. And har-

Selection - ¢ roup vested lymph node, pathological N
Reference 1 2 3 4 5 6 7 Total stage_and tumor size were retro-
HUR et al (2008) * * = * % 6 spectively selected.
DU et al (2009) Fokoox ok RO 7 Similar number of harvested ly-
Huang et al (2010) oRox R * * 6 mph nodes were found between
Cai et al (2011) * ok ok k% ** * 8 LAG group and OG group (WMD =
Scatizzi et al (2011) *ok ok k% ok * 8 1.85; 95% CI -0.32, 4.02; P =
Shuang et al (2011) * ok *x * % * * 7 0.09) with the random-effect
Chen et al (2012) *  * % k% . * 8 .mod2el dueoto marked heterogene-
Hamabe et al (2012) * ok * **x * 7 ity (I = 81%) (Figure 1).
Kim et al (2013) FooE R EE R 7 The overall pathological N stage
Lin et al (2013) *ooOk R k% ** * 8 showed no significant difference
Shinohara et al (2013) * * *  ** * * 7 between LAG and OG (x?> 3.97; P =

Quality was assessed using a star scoring system. Selection for treatment:

0.26).

1, inclusion criteria reported; 2, representability of patients undergoing LAG

with D2 lymph node dissection to population undergoing surgery for AGC; 3,
representability of patients undergoing OG with D2 lymph node dissection

to population undergoing surgery for AGC. Comparability of groups (if yes to

all, 2 stars; if one of these characteristics was not reported, 1 star; if the two
groups differed, no star): 4, age, sex, and body mass index (BMI); 5, tumor site,
tumor histological type, tumor size, and tumor stage. Outcome assessment:

8, > 8 outcomes clearly recorded, 1 star; 9, quality of follow-up, 1 star if > 90

patients were followed up for five years.

was done by the Western investigators [19].
The characteristics (Table 1) and quality
assessment (Table 2) of the reported studies
are shown, and each study had a score of > 6
stars.

Clinicopathological findings

To produce such kind of study, patients in OG
group were mainly matched those of the LAG

1492

Similar size of tumor was found
between LAG group and OG group
(WMD = -0.05; 95% CI -0.47, 0.37;
P=0.81) with the random-effect
model due to moderate heteroge-
neity (1> = 69%) (Figure 2).

Surgery-related findings

The duration of operation time in LAG group
was 41.78 min longer than that in OG group
(WMD 41.78; 95% CI 14.49, 69.08; P < 0.05)
with the random-effect model due to significant
heterogeneity (12 = 95%) (Figure 3).

The results of blood loss was in favor of LAG
group, with a reduction of 144.47 ml (WMD
-144.47; 95% Cl-194.01,-94.93; P < 0.05). The
level of heterogeneity was noteworthy (I =
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Mean Difference

Mean Difference

le) O L E dll d ed d yveign ;-,l','ll G €4 Iv %cl
DU et al (2009) 235 6 78 21 75 90 17.2% 2.50 [0.46, 4.54] 2009
Huang et al (2010) 2581 1253 66 27.47 1028 69 123%  -1.66[-5.54,222] 2010
Cai et al (2011) 2298 27 49 2287 243 47 194%  0.11[-0.92, 1.14] 2011
Chen et al (2012) 306 101 224 303 86 112 17.1%  0.30[-1.77,2.37] 2012
Hamabe et al (2012) 637 264 66 44 189 101  6.1% 19.70[12.34, 27.06] 2012 —
Lin et al (2013) 291 92 83 28 81 83 158% 1.10 [-1.54, 3.74] 2013
Shinohara etal (2013) 453 169 186 438 172 123 123% 1.50 [-2.39, 5.39] 2013
Total (95% CI) 752 625 100.0%  1.85[-0.32, 4.02]
Heterogeneity: Tau? = 6.02; Chi? = 31.66, df = 6 (P < 0.0001); I* = 81% e aE o o

Test for overall effect: Z = 1.67 (P = 0.09)

Figure 1. Harvested lymph nodes.

Favours [experimental] Favours [control]

LAG oG Mean Difference Mean Difference

—Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% Cl Year 1V, Random, 95% CI

DU et al (2009) 37 07 78 41 06 90 358%  -0.40[-0.60,-0.20] 2009 -

Cai et al (2011) 415 203 49 432 178 49 17.3%  -0.17[-0.93,0.59] 2011 —

Chen et al (2012) 47 2 224 44 2 112 268% 0.30[-0.15, 0.75] 2012 T

Lin et al (2013) 46 21 83 44 22 83 201% 0.20 [-0.45, 0.85] 2013 -

Total (95% CI) 434 334 100.0%  -0.05[-0.47, 0.37] *

Heterogeneity: Tau? = 0.12; Chi? = 9.69, df = 3 (P = 0.02); I* = 69% 2 1 s 1 2

Test for overall effect: Z=0.24 (P =0.81)

Figure 2. Tumor size.

Favours [experimental] Favours [control]

LAG 0G Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
DU et al (2009) 245 35 78 220 20 90 15.0%  25.00(16.20, 33.80] 2009 =
Huang et al (2010) 266.05 55.05 66 223.78 26.79 69 14.5% 42.27 [27.56, 56.98] 2010 Y
Cai etal (2011) 270.51 55267 49 187.66 40.188 47 14.1%  82.85 [63.58, 102.12] 2011 -
Hamabe et al (2012) 2831 57.5 66 2259 58.2 101 14.3% 57.20[39.28, 75.12] 2012 i
Chen et al (2012) 207.2 1373 224 213 547 112 140%  -5.80[-26.44, 14.84] 2012 -
Lin et al (2013) 2127 6572 83 2264 635 83 142%  -13.70(-32.09,4.69] 2013 )
Shinohara et al (2013) 369.7 109.5 186 263.6 76.9 123 14.0% 106.10[85.31, 126.89] 2013 o
Total (95% CI) 752 625 100.0% 41.78 [14.49, 69.08] ‘
it Tayz = - Chiz = = -2 = 959 + t t +
Heterogeneity: Tau® = 1276.78; Chi* = 122.27, df = 6 (P < 0.00001); I* = 95% 200 100 0 100 200

Test for overall effect: Z = 3.00 (P = 0.003)

Figure 3. Operation time.

LAG 0G
DU et al (2009) 110 25 78 196 30 90 17.2%
Huang et al (2010) 131.91 8872 66 3423 178.73 69 15.0%
Caietal (2011) 293.67 164.49 49 344.47 219.65 47  12.1%
Chen et al (2012) 827 1013 224 2017 2353 112 151%
Hamabe et al (2012) 158.3 2498 66 3563 2411 101 12.3%
Shinohara et al (2013) 154.3 2817 186 3887 2728 123 13.5%
Lin et al (2013) 784 779 83 2004 2183 83 14.7%
Total (95% CI) 752 625 100.0%

Heterogeneity: Tau? = 3687.74; Chi* = 56.58, df = 6 (P < 0.00001); I* = 89%
Test for overall effect: Z = 5.72 (P < 0.00001)

Figure 4. Blood loss.

89%), so the randomized effect model was
used (Figure 4).

Postoperative findings

The bowel function recovery could be assessed
by first flatus time and there was 0.91 day ear-
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Favours [experimental] Favours [control]

Mean Difference Mean Difference

V. IV, Random, 95% CI

-86.00 [-94.32, -77.68] 2009 -
-210.39 [-257.68, -163.10] 2010 ==

-50.80 [-128.67, 27.07] 2011 —
-119.00 [-164.55, -73.45] 2012 -
-198.00 [-274.44, -121.56] 2012 i
-234.40 [-297.35,-171.45) 2013 — =
-122.00 [-171.86, -72.14] 2013 =
144,47 [-194.01, -94.93] -

200 100 0 100 200

Favours [experimental] Favours [control]

lier in LAG group (WMD -0.91; 95% CI -1.19,
-0.62; P < 0.05). A marked heterogeneity was
observed (I = 78%) (Figure 5).

The postoperative hospital stay showed a favor-
able tendency for LAG group with 3.27 days

Int J Clin Exp Med 2014;7(6):1490-1499
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LAG oG
udy © 1 an ota an a eig
DU et al (2009) 3.18 0.35 78 425 044 90 27.2%
Huang et al (2010) 3.18 1.22 66 4.5 159 69 15.9%
Cai et al (2011) 3.89 1.65 49 421 1.25 47 13.0%
Chen et al (2012) 26 11 224 32 11 112 23.5%
Lin et al (2013) 29 1.2 83 4 1 83 20.5%
Total (95% CI) 500 401 100.0%

Heterogeneity: Tau® = 0.07; Chi* = 18.41, df = 4 (P = 0.001); I = 78%
Test for overall effect: Z = 6.25 (P < 0.00001)

Figure 5. First flatus.

LAG oG
dv o ea 3 ean », 3 ei
DU et al (2009) 86 12 78 121 25 90 17.4%
Huang et al (2010) 9.2 339 66 11.35 4.61 69 15.9%
Caietal (2011) 11.64 295 49 11.43 1.17 47 16.9%
Chen et al (2012) 133 57 224 174 5 112 16.3%
Hamabe et al (2012) 19.8 18.4 66 235 156 101 6.3%
Lin et al (2013) 142 7.2 83 17.2 5 83 14.5%
Shinohara et al (2013) 163 98 186 243 119 123 127%
Total (95% CI) 752 625 100.0%

Heterogeneity: Tau? = 4.20; Chi* = 71.19, df = 6 (P < 0.00001); I* = 92%
Test for overall effect: Z = 3.79 (P = 0.0002)

Figure 6. Postoperative hospital stay.

LAG oG
HUR et al (2008) 4 26 4 25  23%
DU et al (2009) 6 78 10 9 53%
Huang et al (2010) 4 66 1 69 6.1%
Scatizzi et al (2011) 2 30 8 30 46%
Shuang et al (2011) 2 35 3 3B 1.7%
Cai et al (2011) 6 49 9 47  52%
Hamabe et al (2012) 16 66 23 101 10.4%
Chen et al (2012) 25 224 17 112 12.9%
Shinchara et al (2013) 45 186 35 123 24.0%
Kim et al (2013) 14 139 45 207 20.6%
Lin et al (2013) 10 83 12 83 6.8%
Total (95% Cl) 982 922 100.0%
Total events 134 177

Heterogeneity: Chi* = 8.86, df = 10 (P = 0.55); I = 0%
Test for overall effect: Z = 3.33 (P = 0.0009)

Figure 7. Postoperative complications.

shorter (WMD -2.69; 95% CI -4.96, -1.58; P <
0.05). The result showed a remarkable hetero-
geneity (12 = 92%) (Figure 6).

Postoperative complications and hospital
mortality

The overall incidence of postoperative compli-
cations was less in LAG group (RR 0.70; 95% Cl
0.57, 0.86; P < 0.05) (Figure 7). But the sub-
group analysis of postoperative complications
showed that the patients had less wound infec-
tion (RR 0.26; 95% CI 0.13, 0.56; P < 0.05) and
intra-abdominal abscess (RR 0.49; 95% CI
0.25, 0.96; P < 0.05) in LAG group, and there
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Mean Difference Mean Difference

Random o
-1.07 [-1.19, -0.95)
-1.32 [-1.80, -0.84]
-0.32 [-0.90, 0.26]
-0.60 [-0.85, -0.35]
-1.10 [-1.44, -0.76)

ea RANCGOM
2009 &

2010
2011
2012
2013

-0.91[-1.19, -0.62]

1 t T t t
-4 -2 0 2 4
Favours [experimental] Favours [control]

Mean Difference Mean Difference

RANCGOMm 0 g ding
-3.50 [4.08, -2.92] 2009 =
215 [-3.51,-0.79] 2010 -
0.21[-0.68, 1.10] 2011 T
-4.10 [-5.29, -2.91] 2012 -
-3.70 [-9.08, 1.68] 2012 — "
-3.00 [-4.89, -1.11] 2013 i
-8.00 [-10.53, -5.47] 2013 —
-3.27 [-4.96, -1.58] L 4
20 10 0 10 20

Favours [experimental] Favours [control]

Risk Ratio Risk Ratio
1 0, H 0,

2008
2009
2010
2011
2011
2011
2012
2012
2013
2013
2013

0.96 [0.27, 3.43]
0.69 [0.26, 1.82]
0.38[0.13, 1.13]
0.25 [0.06, 1.08]
0.67 [0.12, 3.75]
0.64 [0.25, 1.66]
1.06 [0.61, 1.86)
0.74 [0.41, 1.30]
0.85 [0.58, 1.24]
0.46 [0.26, 0.81]
0.83 [0.38, 1.82]

0.70 [0.57, 0.86]

100

10
Favours [control]

0.01 0.1
Favours [experimental]

-

was no statistical difference with regard to duo-
denal stump fistula, anastomotic leakage,
anastomotic stenosis, intra-abdominal bleed-
ing, ileus, pancreatitis, and pulmonary infection
(Table 3).

The hospital mortality rate was found to be no
significant difference (RR 0.82; 95% Cl 0.23,
2.88; P =0.76) (Figure 8).

Long-term outcomes

Tumor recurrence was reported in 4 studies,
which verified no remarkable difference in LAG
group compared with OG group (RR, 0.77; 95%
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Table 3. Total complications and subgroup meta-analysis results

Outcomes No. of study Sample size Heterogeneity P, I? RR 95% ClI P
LAG oG
Total complications 11 982 922 0.55, 0% 0.70, [0.57, 0.86] 0.0009
Duodenal stump fistula 8 712 717 0.89, 0% 0.94,[0.38, 2.31] 0.89
Anastomotic leakage 8 855 793 0.67, 0% 0.71,[0.34, 1.50] 0.37
Anastomotic stenosis 6 776 716 0.74, 0% 1.04, [0.49, 2.22] 0.92
Abdominal abscess 5 698 626 0.51, 0% 0.49, [0.25, 0.96] 0.04
Abdominal bleeding 7 646 616 0.65, 0% 0.94, [0.39, 2.29] 0.89
Postoperative ileus 5 573 579 0.35, 10% 0.90, [0.33, 2.46] 0.84
Pancreatitis 5 594 454 0.94, 0% 1.05, [0.51, 2.18] 0.89
Wound infection 7 579 596 0.72, 0% 0.26, [0.13, 0.56] 0.0005
Pulmonary infection 5 508 465 0.07, 54% 0.70, [0.36, 1.36] 0.29
LAG oG Odds Ratio Odds Ratio

Chen et al (2012) 2 224 2 112 50.7% 0.50 [0.07, 3.56] 2012 —

Shinohara et al (2013) 2 186 0 123 11.4% 3.35[0.16, 70.31] 2013 P

Lin et al (2013) 1 83 2 83 37.9% 0.49 [0.04, 5.55] 2013 — &

Total (95% Cl) 493 318 100.0%  0.82[0.23,2.91] f

Total events 5 4 . . : X

Heterogeneity: Chiz = 1.24, df = 2 (P = 0.54); 2 = 0% 0‘_002 0'_1 ; 1'0 50'0

Test for overall effect: Z = 0.31 (P = 0.76) Favours [experimental] Favours [control]

Figure 8. Hospital mortality.

LAG 0G
r Su Events Total Events Total Weight
HUR et al (2008) 8 26 6 25 14.0%
DU et al (2009) 22 78 31 90 32.8%
Hamabe et al (2012) 4 66 22 101 11.6%
Shinohara et al (2013) 53 186 43 123 41.6%
Total (95% CI) 356 339 100.0%
Total events 87 102

Heterogeneity: Tau® = 0.06; Chi* = 5.34, df = 3 (P = 0.15); I* = 44%

Test for overall effect: Z=1.34 (P =0.18)

Figure 9. Recurrence rate.

LAG 0G
HUR et al (2008) 23 26 19 25
DU et al (2009) 63 78 67 90
Cai et al (2011) 35 49 32 47
Total (95% CI) 153 162
Total events 121 118

Heterogeneity: Chi? = 0.33, df =2 (P = 0.85); 12 = 0%
Test for overall effect: Z = 1.33 (P = 0.18)

Figure 10. 3-year overall survival rate.

17.0%
54.5%
28.6%

100.0%

Cl, 0.52 1.13; P = 0.18), but the result was
associated with low-grade heterogeneity bet-
ween studies (P = 0.15, |12 = 41%) (Figure 9).
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Risk Ratio
M-H, Random, 95% CI Year

Risk Ratio
M-H. Random, 95% ClI

1.28 [0.52, 3.17] 2008
0.82[0.52, 1.29] 2009
0.28[0.10,0.77] 2012
0.8210.58, 1.14] 2013

0.77 [0.52, 1.13]

1 !

10 100

0.01 0.1 1

Favours [experimental] Favours [control]

Risk Ratio
1.16 [0.90, 1.51] 2008
1.08 [0.92, 1.28] 2009
1.05[0.81, 1.37] 2011

0,

1.09 [0.96, 1.23]

Risk Ratio
-H, Fixed, 95%Cl
—e

¥

05 07 1

15 2

Favours [experimental] Favours [control]

Different duration of follow-up among studies

ranged from 1

to 60 months; The long-term sur-

vival rate of all available studies revealed no
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significant difference between the two groups.
Data from 3 studies involving 315 participants
were available to calculate 3-year overall sur-
vival rate for LAG compared with OG [15, 16,
18], the result was found no remarkable differ-
ence (RR 1.09; 95% CI 0.96 1.23; P = 0.18),
and the result was not associated with signifi-
cant heterogeneity (P = 0.85, I> = 0%) (Figure
10).

Discussion

With known benefits to a minimally invasive
approach, laparoscopic techniques for treating
patients with early gastric cancer have sub-
stantially increased, which have shown onco-
logic and long-term survival equivalency to the
open technique [26, 27]. Meanwhile, an
increasing number of surgeons have become
concerned about laparoscopic surgery for AGC.
In the world, sixty-eighty percent of patients
diagnosed with gastric carcinoma are in
advanced-stage [28]. It would seem more
important to study laparoscopic techniques for
AGC. D2 lymph node dissection showed the
benefits for fit patients with early- and interme-
diate-stage disease [29, 30], for the reason
that D2 dissection was possible to remove
more positive nodes than D1 dissection [31].
But D2 dissection was also thought to be a
more appropriate treatment for patients with
advanced disease [32], in centers that could
demonstrate low operative mortality [33]. The
Japanese gastric cancer treatment guidelines
have adopted D2 lymph node dissection as the
standard technique for AGC. Nevertheless,
debate on oncological adequacy and postoper-
ative outcomes makes the use of LAG with D2
lymph node dissection for AGC still controver-
sial, it remains questionable on account of the
technical difficulty of D2 lymph node dissection
[34, 35]. Therefore, we performed this meta-
analysis to assess the value of LAG with D2
lymph node dissection for AGC.

For meta-analysis, RCT is the most ideal tools,
but no RCTs were found. Eventually, 11 non-
randomized comparative cohort studies were
included. Based on the fact that curative resec-
tion of AGC involving extended lymphadenecto-
my was well accepted by Eastern Asian coun-
tries, such as Japan, Korea and China, and
some specialized centers in Europe [32, 36,
37], 10 studies were carried out by the scholars
in Asia, and only one was done by the Western
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investigators. No significant difference of char-
acteristics such as age, sex, and BMI were
found between the two groups, indicating the
fact that the two groups were comparable.

To assess the quality of oncological adequacy
and indicate the long-term outcome, the num-
ber of harvested lymph nodes is an important
subject. Similar number of harvested lymph
nodes (WMD = 1.85; 95% Cl -0.32, 4.02; P =
0.09) was found between LAG and OG with D2
lymph nodes for ADG which matched with
Ding’'s and Wang's meta-analysis [6, 38].
Though some authors reported that more
lymph nodes were harvested during OTG com-
pared with LTG, although no statistical differ-
ence was found [39, 40]. The pathological N
stage and tumor size are also important to eval-
uate criterion that showed no significant differ-
ence between LAG and OG in our meta-analy-
sis. Moreover, the comparability of the two
groups was verified again.

In this meta-analysis, operation time was 41.78
min longer in LAG group than that in OG group.
The familiarity with the laparoscopic system
and the skill of the surgeons influence the
length of the time [41]. It is believed that the
time for LAG will decrease in the future. Less
blood loss was found in LAG group and schol-
ars have found that less blood loss can reduce
the risk of acute or late adverse effects such as
acute lung injury, volume overload, hypother-
mia, etc [42]. The advantages also reflected in
faster bowel function recovery and shorter
postoperative hospital stay which are similar
with previous meta-analysis [6, 38, 43].

D2 dissection is a more technically demanding
and time-consuming procedure and concern
also exists that whether a more extensive
lymphadenectomy could be associated with
higher morbidity [44]. However, it is reported in
previous meta-analysis about LAG with D2
lymph node dissection for gastric cancer
(including EGC and AGC) compared with OG
revealed a lower frequency of total postopera-
tive complications [6, 38, 45]. We observed the
same result when we pooled the data together,
but differences were found in subgroup analy-
sis, it showed that the patients had less wound
infection and intra-abdominal abscess in LAG
group, and there was no statistical difference
with regard to duodenal stump fistula, anasto-
motic leakage, anastomotic stenosis, intra-
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abdominal bleeding, ileus, pancreatitis and pul-
monary infection. Meanwhile, hospital mortality
rate was found to be no significant difference.

Cancer recurrence and long-term survival rate
are two critical outcomes for evaluating surgi-
cal interventions in oncological therapy.
Preceding scholars have affirmed that tumor
recurrence was similar in the LAG group com-
pared with the OG group [6, 38], and we got the
same result. The duration of follow-up among
studies ranged from 1 to 60 months; the long-
term survival rate of all available studies were
summarized, which revealed that there was no
significant difference between the two groups
in all the studies. Data from 3 studies involving
315 participants were available to calculate
3-year overall survival rate for LAG compared
with OG, and the result showed no remarkable
difference, which is matched with previous
analysis [43].

In conclusion, LAG with D2 lymph nodes dissec-
tion is a feasible and safe procedure for AGC. It
is superior to OG in minimal invasion, faster
recovery, fewer complications and recurrences,
and it can achieve the same degree of short-
and long-term prognosis as OG. However, with
the benefits of less blood loss, earlier postop-
erative recovery, reduced postoperative com-
plications, and similar harvested lymph nodes,
LAG with D2 lymph nodes dissection for the
treatment of AGC can only be performed
instead of OG by the experienced surgeons.
Meanwhile, the well-designed RCTs are expect-
ed to be published to allow a more convincing
evaluation.
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