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ABSTRACT Objective: To assess the safety, efficacy and minimal invasiveness of totally laparoscopic distal gastrectomy
(TLDG).
Methods: The English literature comparing TLDG and laparoscopically assisted distal gastrectomy (LADG)
publicly published from January 2007 to August 2013 were searched from several international online databases.
After screening for inclusion, data extraction, and quality assessment, Meta-analysis was conducted by the Review
Manager 5.2 software.
Results: Five studies were finally included, with a total of 849 patients, of whom, 359 cases underwent TLDG
and 490 cases were subjected to LADG. Results of Meta-analysis indicated that TLDG, compared with LADG,

had decreased intraoperative blood loss, increased number of removed lymph nodes, and shortened length of
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time to postoperative flatus and first liquid intake (all P<0.05), but showed no significant difference in operative

time, length of proximal surgical margin, length of postoperative hospital stay or incidence of complications (all

P>0.05).

Conclusion: TLDG is safe, effective and minimally invasive in treatment of distal gastric cancer, with no increase

of postoperative complications.
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Table 1 The general features of the include studies
1E# RIFAEDY K LADG TLDG fiffgE Rl St TG
Kinoshita, %™/ 2011 HA 41 42 Bl P A 5 EG+AG D,+D,
Tkeda, %0 2009 HAR 24 56 [F] BRI 5 EG+AG D,+D,
Lee, %M 2012 i 269 130 (E R S EG+AG D,+D,
Song, 4 1S 2008 i ] 20 20 RCT EG+AG D,+D,
Kim, 47 2013 AEs| 136 111 B DRERTEM EG D,+D,

T EG: FEE; AG: MU E

Note: EG: Early gastric cancer; AG: Advanced gastric cancer

R2 MANEEXDIERERERL

Table 2 Extraction of the variables for analysis in the included studies

1EH FAREIN] i eSS ISR ARG HET ] S BT ] AR5 BERE ARSI RAE
Kinoshita, 21 + + + + + + +
Tkeda, 25! + + + + + + + +
Lee, 451 + + + N .
Song, %10 + + + + + + +
Kim, 417 + + + + + +
e+ GO SCHR A AR S T HE R
Note: +: Data is available for extraction
xR 3 MANXERETM
Table 3 Quality appraisal for the included studies
&3 1 2 3 5 6 7 JS8 4
Kinoshita, 2™ + + = + + = + 5+
Ikeda, %01 + + + + + = = 54
Lee, 4 + + + = = + = 4+
Song, %! + + + + = + = 5+
Kim, %7 + + + + = + = 5+
5:

e 1 AYIARRME; 2. Bl 30 MERI; 4. (RS ELG
HIH =)

ARRTEIIE; 6: MR/ 7. TNM 73] (RLESAA +,

Note: 1: With inclusion criterion; 2: Age; 3: Gender; 4: Body mass index; 5: Preoperative concomitant disease; 6: Tumor size; 7: TNM

classification (+: data available, =: data unavailable)
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2.2.1 F RetH LI Meta 2 H 5 5a CHREED
0L WIE T FARME, Hh Ikeda 2 " 1y RF 57 %
02! TLDG F A i} A & F LADG, Kinoshita 55 "1
R 5E 78 LADG FAREHE K F TLDG, I'=85%,
= ST B BN RS 43 07 . 554 4B % LADG T
0.41 AREFA 5 TLDG K41t 2% (WMD=8.16, 95%
05 SMD CI=—12.31~28.63, P=0.43) (K 2) .
-10 -5 0 5 10 2.2.2 Rt T Meta 547 4 5 SCHRIR

1 Meta S #fimHE
Figure 1  Funnel plot for the Meta-analysis

T AR A P=14% , 2R FH 1 22 R0 B AL 43 #7
LG Hr iR LADG Rl i 5 TLDG A 4t it
% B X (WMD=30.34, 95% CI=16.54~44.13,
P<0.0001) (Kl 3) .

LADG TLDG Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

Kim, % ""2013 300.1 744 136 2514 763 111 20.1% 48.70[29.78, 67.62] —

Lee, 25112012 226.1 556 269 2125 435 130 23.0%  13.60[3.60,23.60] -

Song, % 112008 233.8 36 20 2543 42.1 20 18.1% -20.50[-44.78,3.78] 1

Tkeda, %5 " 2009 279 51 24 298 57 56 17.7% -19.00 [-44.28, 6.28] - 1

Kinoshita, %5 ™12011 226 389 41 215 361 42 21.1% 11.00[-5.15,27.15] i

Total (95% CI) 490 359 100.0% 8.16 [-12.31, 28.63]

Helerogeneity: Tau’=448.91; Chi’=27.21, df=4 (P<0.0001); P=85% ‘P

Test for overall effect: Z=0.78 (P=0.43) : 100 é() (') 550 1(’)0
LADG TLDG

E 2 TLDG 5 LADG FARREILLE
Figure2 Comparison of operative time between TLDG and LADG

LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Lee, 2512012 150 1149 269 131 776 130 51.9% 19.00[-0.14, 38.14] —
Song, 45 112008 1163 584 20 79.1 49.1 20 17.0%  37.20[3.76, 70.64] . E—
Tkeda, %5 ™ 2009 137 132 24 72 96 56 5.6% 65.00[6.51,123.49] _
Kinoshita, % " 2011 625 81.6 41 212 368 42 255% 41.30[13.96, 68.64] —
Total (95% CI) 354 248 100.0% 30.34 [16.54, 44.13] -
Heterogeneity: Chi*=3.48, df=3 (P=0.32); P=14% ; ; ; i
Test for overall effect: Z=4.31 (P<0.0001) 2100 _50 0 50 100

LADG TLDG

B3 TLDG 5 LADG A &b
Figure 3 Comparison of intraoperative blood loss between TLDG and LADG

2.2.3 #HELFIH B KRG Meta 2 H 455X
BRARTE T B EHBE . P=0%, R 2 R
BERL A3 M7 o 276 3 A s TLDG ik [ 4575 4914 H
5 LADG A 4iit = X (WMD=-2.46, 95% CI=
-4.61~-0.32, P=0.02) (K4) .,

2.2.4 UKL IE B LI W Meta 54 455X
kR GE T e Y G B, P=42%, R [ E Rk
N BT A3 BT o £ 43 BT R LADG 3T i U 2% B 2

O MR i E H B FAEPH

5 TLDG & & it 2# 2 % (WMD=0.01, 95% CI=
-0.36~0.39, P=0.94) (& 5) .
2.2.5 KRG H A B M M 6) Meta 5 A7 455 ¢

k4R E TR S HE A . P=60%, R JH Bl AL &K

NS T Mo 25 A 4 B B8 LADG R 5 HE A B
il 5 TLDG £ & it % & X (WMD=0.35, 95%
CI=0.09~0.61, P=0.008) (A 6) .
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LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Kim, % 72013 208 96 136 234 108 111 69.5% -2.60[-5.18,-0.02] d
Song, % 2008 343 146 20 375 152 20 54% -3.20[-12.44,6.04]
Tkeda, % " 2009 265 142 24 286 13 56 10.5% -2.10[-8.72,4.52]
Kinoshita, 45 "™2011  34.1 13.1 41 359 13 42 14.6% -1.80[-7.42.3.82]
Total (95% CI) 221 229 100.0% -2.46 [-4.61,-0.32] )
Heterogeneity: Chi’=0.10, df=3 (P=0.99); '=0% b } } } {
Test for overall effect: Z=2.25 (P=0.02) -100  -50 0 50 100
LADG TLDG
4 TLDG 5 LADG HB&FHMBLE
Figure 4 Comparison of number of resected lymph nodes between TLDG and LADG
LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Kim, %5 " 2013 48 26 136 49 23 111 371% -0.10[-0.71,0.51]
Lee, 2512012 47 2.7 269 43 26 130 456%  0.40[-0.15,0.95]
Song, 4 112008 38 22 20 48 18 20 8.9% -1.00[-2.25,0.25]
Ikeda, %5 " 2009 45 28 24 5 24 56 8.4% -0.50[-1.78,0.78]
Total (95% CI) 449 317 100.0%  0.01 [-0.36, 0.39]
Heterogeneity: Chi’=5.18, df=3 (P=0.16); '=42% ! ! ; ; J
Ten for overall ffoets 220,07 (1§:0.94) ! ' -100 =50 0 30 100
LADG TLDG
E 5 TLDG 5 LADG iRt e & tLik
Figure 5 Comparison of length of proximal surgical margin between TLDG and LADG
LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Kim, %5 "2013 33 0.7 136 3.1 09 111 33.5% 0.20 [-0.00, 0.40]
Song, %% "1 2008 37 07 20 28 08 20 17.7% 0.90[0.43, 1.37]
Ikeda, 25 " 2009 26 08 24 24 06 56  23.4% 0.20[-0.16, 0.56]
Kinoshita, %5 "2011 24 07 41 21 08 42 25.4% 0.30[-0.02, 0.62]
Total (95% CI) 221 229 100.0% 0.35 [0.09, 0.61]
Heterogeneity: Tau’=0.04; Chi’=7.58, df=3 (P=0.06); ’=60% F t f + i
Test for overall effect: Z=2.67 (P=0.008) -100 =50 0 30 100
LADG TLDG

6 TLDG 5 LADG RIEHFSHEILLHK
Figure 6 Comparison of time to postoperative flatus between TLDG and LADG

2.2.6 R 53R S ] B &8 Meta o A7

CHERIRE T ARG HE W BB A, I°=72%, R FHRE AL
RN BT . ZEA AT R LADG AR JE o 3 it
If 6] 5 TLDG A 48 il % 2 X (WMD=1.04, 95%

CI=0.33~1.75, P=0.004) (Kl 7) .

35

2.2.7 REAErR BT LA 89 Meta 547 5 J SCHik
SEGE T ARG ERER . P=75%, SR BEHLEL
N R HY AT o L5 A AT R LADG R 5 A B 15 (7]
5 TLDG & 4t it %% 22 % ( WMD=0.87, 95% CI=

-0.50~2.23, P=0.21) (K 8) .

LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Song, % " 2008 48 1 20 34 06 20 37.7% 1.40[0.89, 1.91]
Ikeda, % " 2009 49 22 24 35 09 56 26.4% 1.400.49, 2.31]
Kinoshita, &5 2011 27 1.6 41 23 1 42 358% 0.40[-0.18, 0.98]
Total (95% CI) 85 118 100.0% 1.04 [0.33,1.75]

Heterogeneity: Tau’=0.28; Chi’=7.25, df=2 (P=0.03); I'=72%

Test for overall effect: Z=2.88 (P=0.004)
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Figure 7 Comparison of time to postoperative liquid intake between TLDG and LADG
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LADG TLDG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Kim, % " 2013 155 158 136 143 102 111 10.9% 1.20[-2.06, 4.46] ]
Lee, % "12012 99 53 269 83 32 130 263% 1.60 [0.76, 2.44] g
Song, % 12008 79 19 20 9.7 3 20 21.1% —1.80[-3.36, -0.24] —
Tkeda, % " 2009 153 36 24 133 45 56 18.9% 2.00[0.14, 3.86] —®
Kinoshita, %5 2011 12 35 41 106 26 42 228% 1.40[0.07, 2.73] =
Total (95% CI) 490 359 100.0%  0.87 [-0.50, 2.23] ?
Heterogeneity: Tau’=1.66; Chi’=15.80, df=4 (P=0.003); '=75% ; y 1 t J
Test for overall effect: Z=1.25 (P=0.21) -1 =S 0 > 10
LADG TLDG

E 8 TLDG 5 LADG ARE{ERerTE b
Figure 8 Comparison of length of postoperative hospital stay between TLDG and LADG

2.2.8 RJGH L& WWEK M Meta 24 W XL
R 4 R ARE TR G IR R AE. A Meta 230 7 H Y
A OF Bl 09 B2 v WOR 7E 58 4 E R B E AR TR R
Y)Y WA HEE L PRI R GO R E IR

S 1 % A RN L B AR R TR i 2
S P=0%, K H R &0 SR 5 BT . 254 o T
B8 LADG R G IF &£ 4E 5 TLDG L& % % 7
(OR=0.91, 95% CI=0.58~1.42, P=0.67) (& 9) .

LADG TLDG Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kim, % ""12013 20 136 21 111 493% 0.74[0.38, 1.45] o
Lee, 25 112012 21 269 11 130 34.2% 0.92[0.43, 1.96] 1
Ikeda, 2§ " 2009 3 24 3 56 3.9%  2.52[047,13.52] [ R
Kinoshita, %5 2011 6 41 6 42 12.6% 1.03[0.30, 3.50]
Total (95% CI) 470 339 100.0% 0.91 [0.58, 1.42]
Total events 50 41 ) f 1 f i
Heterogeneity: Chi’=1.83, df=3 (P=0.61); '=0% 0.01 &;DC : TIL?)C 100

Test for overall effect: Z=0.43 (P=0.67)

B9 TLDG 5 LADG REHEIEILR
Figure 9 Comparison of postoperative complications between TLDG and LADG
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562 IR T R BA ARG WIS EZ .
TN oA B s I S RO A 95 28R T AR A
2l K ER IR, TLDG T ARAE it T AR AE &
N W5, AT LLFE 3 I ] 56 42 18 0 3 T R i AR #4501
R IR v ELANYE I RO R E .

A SCHT 98 AW 5 G SCER B 4 R T TLDG 5
LADG () F AR B [0] XF Hoo Meta 43 A7 32 B 99 3% F R
iRl JC B B 2% % (WMD=8.16, 95% CI=—12.31~
28.63, P=0.43) . TLDG 5 LADG 193t i UJ 2% i 2
( WMD=0.01, 95% CI=-0.36~0.39, P=0.94) .
1¥ B B} 8 ( WMD=0.87, 95% CI=-0.50~2.23,
P=0.21) G it2¢E X, XFF TLDG ) F R[] 4
PRI AR S R R T A4S . (1) TLDG FAR M LADG
FARAERNE LI AEALZS: TLDC FALETE N
B, HvGuARF = s, (2 TLDG FAR
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If TR A R AE A N ST s, R B AR M i PR 2
RN NG s A0 Y A B GEE RS . ERAE S RN L HRAE
ae bl B A TP BB RN . WA Ty SRR R A
SEFARMEER N, (3) TLDG T A I i) if 32 #24F
SN TR A B B RE L & s, R R
PRAE R B W 5t s il 2 S i 26 .

A Meta 43 #r % B TLDG F K B R & 8
M & /b (WMD=30.34, 95% CI=16.54~44.13,
P<0.0001) ; HELEHE 5 (WMD=-2.46,
95% CI=-4.61~-0.32, P=0.02) ; RJ5% & th.
He A W) ] B ( WMD=0.35, 95% CI=0.09~0.61,
P=0.008) ; # & B [ F (WMD=1.04, 95%
CI=0.33~1.75, P=0.004) ; KM R J5 3 & &
(OR=0.91, 95% CI=0.58~1.42, P=0.67 ) {3,
TLDG F AR LY O, F AR B, 53N,
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