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Meta-analysis of efficacy of laparoscopic versus open liver
resection for liver cancer

TONG Qing, DING Wei, YAN Dong, WANG Bogqing, XUE Feng, YIN Jiwei
(Department of Hepatopancreatobiliary Surgery, Affiliated Tumor Hospital, Xinjiang Medical University, Urumqi 830000, China)

Abstract Objective: To systematically assess the short- and long-term efficacy and safety of laparoscopic liver resection
(LLR) and open liver resection (OLR) for liver cancer.
Methods: The case-controlled studies comparing LLR and OLR for liver cancer were collected by searching the
relevant databases covering scholarly journals, materials, conference proceedings, and dissertations. Data from
selected studies were analyzed according to the MOOSE guidelines. After data extraction, a Meta-analysis was
performed using RevMan 5.3 software.
Results: Fifteen case-controlled studies were finally included, involving 1 246, with 499 cases in LLR group and
747 cases in OLR group. The results of Meta-analysis showed that there was no significant difference between
LLR group and OLR group in operative time, 1-, 3-, and S-year survival rate, 1-, 3-, and S-year disease-free survival
rate and 3-year recurrence rate (all P>0.05), while the intraoperative blood loss, incidence of postoperative

complications, perioperative mortality and length of postoperative hospital stay were significantly reduced in LLR
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group compared with OLR group (all P<0.05).

Conclusion: LLR offers the same radical resection for liver cancer as does OLR, with a similar short- and long-

term efficacy but reduced perioperative adverse events.
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Table 1 General feature of the 15 case-controlled studies

(==l e Nevis Child A/Child B % /Z¢ FRAAERS Jifea Bz NOS

R [E] Jrak (n) (n) (%) (em) o3

Aldrighetti, 25 12010 2 KH] LLR 16 9/5 11/5 65.0 = 10.0 4.00 +2.20 0
OLR 16 9/5 12/4 71.0 £ 6.0 4.60 +2.50

Hu, % 12011 ]Es| LLR 30 29/1 20/10 46.0 +12.0 6.70 +3.10 .
OLR 30 24/1 19/11 48.0 = 15.0 8.70 +2.30

Laurent, %5 12003 BE LLR 13 13/0 10/3 62.6+9.5 3.35+0.89 Q
OLR 14 14/0 10/4 65.9+5.5 3.43 +£1.05

Tranchart, 25 1 2010 EES| LLR 42 41/1 27/15 63.7+13.1 3.58 £ 1.75 9
OLR 42 41/1 28/14 65.7+7.1 3.68 +2.09

Truant, % 72011 L LLR 36 32/4 31/5 60.6 +10.2 2.90+1.20 9
OLR 53 4716 47/6 633+7.6 3.10+1.20

Lesurtel, 25 12003 e LLR 18 18/0 7/11 55.0 +14.0 4.60 +3.20 .
OLR 20 20/0 5/15 47.0+12.0 5.30 +2.50

Belli, 2 ®12009 ol LLR 54 49/5 31/23 63.3 (49~72) 3.8 (1~9) .
OLR 125 117/8 78/47 61.5 (47~74) 6.0 (3~10.5)

Kim, %5 " 2011 wHiE LLR 26 == 18/8 57.8+9.7 3.15 (1~8) .
OLR 29 == 20/9 57.1+9.8 3.6 (1~19)

Ker, 25" 2011 FEAGE LLR 116 98/17 92/24 583127 2.50£1.20 0
OLR 208 197/10 156/52 57.9+11.2 5.40 +3.50

Kim, % 12014 i 5] LLR 29 28/1 22/7 54.6+9.2 3.59+2.17 .
OLR 29 29/0 19/10 53.9 +£10.1 428 £2.55

Lee, 25 12011 TEEFE LLR 33 -/ 24/9 59.0 (36~85) 25(15~9) g
OLR 50 -/~ 40/10 58.5 (32~81) 29 (1.2~9)

Cheung, % "12013 hE®ERE  LLR 32 32/0 22/10 59.5 (39~79 ) 25 (1~10) g
OLR 64 60/4 50/14 61.0 (29~82) 3 (1~10)

SR, 4 12012 [ LLR 10 10/0 9/1 48.0+10.0 4.30+2.20 ;
OLR 20 20/0 16/4 48.0 = 10.0 5.70 £2.20

et 4192012 Ff ] LLR 21 15/6 15/6 51.8 (33~75) <10 ;
OLR 24 21/3 17/7 52.4 (37~78) <10

SE 4512010 [ LLR 23 20/3 19/4 54.1+10.5 3.16 +1.39
OLR 23 21/2 17/6 55.8 +8.4 3.48 +1.27 7
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LLR 4 OLR & Mean Difference Mean Difference

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

Aldrighetti, 2 ™1 2010 150 57 16 240 121 16  4.9% -90.00 [-155.54, -24.46] *

Belli, %5 ©12009 167 36 54 185 61 125 11.4%  -18.00[-32.37,-3.63] —

Hu, %5 ¥ 2011 180 45 30 170 32 30 10.8% 10.00 [-9.76, 29.76] T

Ker, 55 " 2011 156 308 116 191 79 208 57%  -35.00[-92.07,72.07]

Kim, %5 "' 2014 210 82 29 203 51 29 86% 7.00 [-28.15, 42.15] T -
Laurent, %5 12003 267 79 13 182 57 14 63% 85.00[32.70, 137.30] -
Lesurtel, % *12003 202 48 18 145 31 20  9.9% 57.00 [30.99, 83.01] L

Tranchart, %5 ' 2010 233 93 42 222 46 42  9.1% 11.00 [-20.38, 42.38] ol

Truant, 5% 712011 193 104 36 216 89 53  7.6%  -23.00[-64.57,18.57] 1

SEE 212010 161 55 23 166 68 23  85% -5.00 [-40.74, 30.74] I
SR, % 2012 198 67 10 181 59 20  6.7% 17.00 [-31.92, 65.92] 4

Wt | 4 192012 201 39 21 185 36 24 105% 16.00 [-6.04, 38.04]

Total (95% CI) 408 604 100.0% 5.82 [-12.88, 24.52] | : | : |
Heterogeneity: Tau’=741.31; Chi’=47.71, df=11 (P<0.00001); ’'=77% -100 50 0 50 100
Test for overall effect: Z=0.61 (P=0.54) LLR 41 OLR 41

E2 LLR#5 OLR HAFARAfiEELE
Figure2 Comparison of the operative time between LLR group and OLR group

222 Rl h B 49 AR 10 5 gy B2
5 A NI L v 1| R o [ R TVE <E l [1 ¢ i
(I’=97% ) , F BN AR S H7 . Meta 43 Bt

ER BN, LLRARPH MELF OLRYA, #57%
B4t & L (OR=-217.48, 95% CI=-373.43~
-61.54, P=0.006) (K 3) .

LLR 2 OLR A Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aldrighetti, % ®12010 258 186 16 617 433 16  92% -359.00 [-589.91, —128.09]
Belli, %5 ©12009 297 134 54 580 120 125 11.5% -283.00 [-324.47, -241.53] -
Hu, 2512011 520 30 30 480 46 30 11.6% 40.00 [20.35, 59.65] *
Ker, 25 "12011 139 336 116 11471649 208  92% —1008.00[-1240.29,-775.71] *—
Kim, % " 2014 484 820 29 261 301 29 7.8% 223.00[-94.92, 540.92] B
Laurent, % ®12003 620 130 13 720 240 14 105% -100.00 [-244.22, 44.22] 7
Lesurtel, %5 ®12003 236 155 18 429 286 20 10.5% -193.00 [-337.35, —48.65] e
Tranchart, 5 ' 2010 364 436 42 724 560 42 95%  —360.00[-574.64, -146.36] |
Truant, % 7' 2011 452 442 36 447 450 53 9.9% 5.00 [-183.48, 193.48]
SRR, 2112012 247 235 10 408 191 20 102% -161.00 [-328.99, 6.99] 7
Total (95% CI) 364 557 100.0% —217.48 [-373.43, -61.54] , > , ,
Heterogeneity: Tau’=54665.64; Chi’=287.28, df=9 (P<0.00001); ’=97% 1000 500 O 500 1000
Test for overall effect: Z=2.73 (P=0.006) LLR 41 OLR 41

3 LLR A5 OLR AR H &k
Figure 3 Comparison of the intraoperative blood loss between LLR group and OLR group

225 REMEREEHE AN 12 ES5HF5E 02
LA T IR SRR I OL , 25 2L Il A7 76 S5 B Pk ( 1°=84% )

2.2.3 REitRmibi HIAM 12 R B9 1
BT I RIENE DL, 25 AL A A S b (1P=24% ),

K F 2 200 A AL 43 B . Meta 53 B 45 2R WoR,
LLR AWM ARG I KIE K EHRMLT OLR 4, EER
4% it 2% & X (OR=0.31, 95% CI=0.22~0.43,
P<0.00001) (K 4) .

2.2.4 BFRHmuLFEE  PAM O FEMFR Y
FOA T I R AE TG 0L, & LIRS 5 B b ( 1P=0% ),
K FH 8 R0 A58 43 A7 . Meta 43 AT 45 2R R,
LLR H ARG B F ARG IE R T OLR 4, 257
H 4 it = L (OR=0.26, 95% CI= 0.09~0.73,
P=0.01) (K 5) .

O MR i E H B FAEPH

K B AL L AR B 53 BT o Meta 43 B 45 R WK,
LLR AWM AR JGHERE RE /D> T OLRA, ZRA%5
it %% & ¥ (OR=-3.65, 95% CI=-5.08~-2.21,
P<0.00001) (Kl 6) .

2.2.6 AAFE PARSHE SR LR
T VAR, TR TR KT 344
A%, 60 WM R T SAEAE R R, 1
3. 5 AR A B AR R (P=37%.
I’=38% . I’=50% ) , % [ & % o BB 4% b7,

Meta 43 Hr 25 R W7n, W4l 1 4 (OR=1.53, 95%
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CI=0.94~2.50, P=0.09) (¥ 7), 34 (OR=1.21,

95% CI=0.87~1.69, P=0.25) Fi 54 ( OR=1.03,

95% CI=0.74~1.42, P=0.87 ) H{f %% % L5 1t

RUNE-SSN
FRE N,

LLR A OLR & Odds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aldrighetti, 25 "1 2010 4 16 7 16 3.9% 0.43[0.10, 1.92] T
Belli, % 12009 10 54 45 125 16.3% 0.40[0.19, 0.88] |
Cheung, % "12013 2 32 12 64 5.5% 0.29[0.06, 1.38] _
Hu, %2011 4 30 3 30 1.9% 1.380.28, 6.80] —
Ker, 4 " 2011 7 116 63 208 31.2% 0.15[0.07, 0.34] S—
Kim, % " 2011 1 26 7 29 4.7% 0.13[0.01, 1.10] —_—
Kim, % " 2014 1 29 3 29 2.1% 0.31[0.03,3.17] +—
Laurent, %5 ®1 2003 4 13 13 14 6.4% 0.03 [0.00, 0.36] T
Lesurtel, % *12003 11 18 15 20 4.1% 0.5210.13,2.10] ]
Tranchart, %5 ¥ 2010 9 42 17 42 9.8% 0.40[0.15, 1.05] T
Truant, 2% 712011 9 36 19 53 8.5% 0.60[0.23, 1.53]
Wt 4 192012 2 21 9 24 5.6% 0.18 [0.03, 0.94] *
Total (95% CI) 433 654  100.0% 0.31[0.22,0.43] | : : |
Total events 64 213 0.01 0.1 1 10 100
Heterogeneity: Chi’=14.39, df=11 (P=0.21); ’=24% LLR 4 OLR 4

Test for overall effect: Z=6.83 (P<0.00001)

E 4 LLRZE OLR ARGHAELE

Figure4 Comparison of the incidence of postoperative complications between LLR group and OLR group

LLR 4 OLR A Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aldrighetti, % *12010 1 16 4 16 20.5% 0.20[0.02, 2.03] I
Belli, % 12009 1 54 5 125 16.2% 0.45[0.05,3.97]
Ker, 45 "12011 0 116 6 208 25.4% 0.13[0.01, 2.39]
Kim, % " 2011 0 26 0 29 — Not estimable 4
Laurent, 2 ®12003 0 13 2 14 12.7% 0.19]0.01, 4.25]
Lee, &5 011 0 33 0 0 — Not estimable
Lesurtel, % ¥ 2003 0 18 0 50 — Not estimable .
Tranchart, 5 ' 2010 1 42 1 42 5.3% 1.00[0.06, 16.53]
Truant, 2 7' 2011 0 36 4 53 19.8% 0.15[0.01, 2.89] .
Total (95% CI) 354 537  100.0% 0.26 [0.09, 0.73] | : : !
Total events 3 22 0.01 0.1 1 10 100
LLR 21 OLR 21

Heterogeneity: Chi’=1.58, df=5 (P=0.90); ’'=0%
Test for overall effect: Z=2.56 (P=0.01)

5 LLRZ#5 OLR ABEFAYMILELE
Figure S Comparison of the perioperative death between LLR group and OLR group

LLR 2 OLR A Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Aldrighetti, 25 ™1 2010 63 1.7 16 9 38 16 93% -2.70[-4.74,-0.66]
Belli, % 12009 84 25 54 92 31 125 11.0%  -0.80[-1.66,0.06] ]
Hu, %5 %2011 13 21 30 20 32 30 104% -7.00[-837,-563]
Kim, % " 2011 11.08 496 26 16.07 10397 29  56% -4.99[-9.32, -0.66]
Kim, %5 " 2014 7.69 294 29 1338 737 29  7.8% -5.69[-8.58,-2.80]
Laurent, %5 ®12003 153 86 13 173 189 14  15% -2.00[-12.95,8.95] |
Lesurtel, % *1 2003 8 3 18 10 6 20 77%  -2.00[-4.97,0.97]
Tranchart, % 2010 67 59 42 96 34 42  93% -2.90[-4.96, -0.84] .
Truant, % 712011 65 27 36 95 48 53 10.1% -3.00[-4.56, -1.44] -
S, 412010 9.59 3.06 23 1425 2.87 23 98% —4.66[-6.37,-2.95] .
SR, 22012 89 23 10 115 23 20 98% -2.60[-4.35,-0.85] .
WeEts L % 92012 17 5 21 22 5 24 78% -5.00[-7.93,-2.07]
S
Total (95% CI) 318 425 100.0% -3.65 [-5.08, —2.21] ; ; |
Heterogeneity: Tau’=4.71; Chi’=68.19, df=11 (P<0.00001); '=84% -10 ] 0 5 10
Test for overall effect: Z=4.97 (P<0.00001) LLR 4 OLR 41

6 LLRZAS5 OLR AREERRHLLE
Figure 6 Comparison of the postoperative hospitalization days between LLR group and OLR group
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LLR A OLR A Odds Ratio Odds Ratio

Study or Subgroup Events  Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Belli, % 12009 51 54 107 125 13.2% 2.86[0.81, 10.15] e
Ker, %" 2011 101 116 173 208 58.8% 1.36[0.71, 2.62]
Kim, 2§ " 2014 29 29 28 29 1.7% 3.11[0.12, 79.43] SR
Lee, 25 1312011 29 33 48 50 17.3% 0.15[0.02, 1.39] -—
Tranchart, 2 ¥ 2010 39 42 34 42 8.9% 3.06[0.75, 12.46] P
Total (95% CI) 274 454 100.0% 1.53[0.94,2.50] , , ,
Total events 249 391 0.01 0.1 1 10 100
Heterogeneity: Chi’=6.36, df=4 (P=0.17); '=37% LLR 41 OLR 41

Test for overall effect: Z=1.70 (P=0.09)

E7 LLRZEE OLR ARG 1 FAEFLRLILE

Figure 7 Comparison of the 1-year overall survival rate between LLR and OLR

227 RBAEAEWER YA ST Y
BT VAELRARR, 45 R s T 34
T AR R, SR TP AR T 5 A O A
FERS 1. 3. 5 T A AR R 45 RN 7 78 7= o
(P=0%. I'=0%. I'=0% ) , & F & % % i 455 7 4y
B, Meta s3-Hrés s, Pidl 1 4F (OR=1.36, 95%
CI=0.86~2.15, P=0.19) ( K 8) . 3 4£ (OR=1.10,
95% CI=0.73~1.65, P=0.65) F154F (OR=1.10, 95%
CI=0.70~1.74, P=0.67 ) LI E AR 22 RG24 L

e 3 4R kR, 3R R B UL N AE 5
(IP=0% ) , RHIEESN BT, Meta 53 M1 45
RiBR, WA FEMBEERER LG FE XL
( OR=0.94, 95% CI=0.37~2.38, P=0.90) .
2.3 N 5T B 4 135 LB 1 4k

PLAR G I R R, K4 A BF 5T 0 - 1
WA K Ry, BRAEAG AR (E9) o 4
A 1555 955 1 - X B S N OSPE A B 7E7~9 43 2
], FHMetaZi R EA BRI ELM:, BUrE4

2.2.8 MEBALKFLE MAM2RUIRLET WM,
LLR 22 OLR #H Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Belli, % 12009 42 54 95 125 40.3% 1.11]0.52,2.37] T
Kim, %5 " 2011 22 26 24 29 11.0% 1.15[0.27, 4.82] N R
Kim, %5 " 2014 24 29 23 29 12.5% 1.25[0.34, 4.68] —
Lee, 2 12011 26 33 35 50 18.7% 1.591[0.57, 4.46] T
Tranchart, 25 “ 2010 34 42 29 42 17.5% 1.91 [0.69, 523]
Total (95% CI) 184 275 100.0% 1.36 [0.86,2.15] , T , ,
Total events 148 206 0.01 0.1 1 10 100
Heterogeneity: Chi’=0.87, df=4 (P=0.93); '=0% LLR 4 OLR 4

Test for overall effect: Z=1.30 (P=0.19)

B8 LLRZEFMOLR ARG 1 ELBEFEILE

Figure 8 Comparison of the 1-year disease-free survival rate between LLR group and OLR group

0.5 1

SE (log [OR])
=

1.5+
OR
2.0 ; . . :
0.01 0.1 1 10 100

9 MANHEHRHE

Figure 9 Funnel plot of included studies
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