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20004F 1 H—2021 4E 2 7, XA SCRRIEAT 0 26 RS 5 PP 5 . 18] RevMan5.3 804 #E 4T Meta 5347
SR YA 30 SCHk, G 3 480 fl B, o RALH A1 13321, LHZ12 148 fi] . Meta 3 #7455
WoR, SLHALHH, RALHA W T REHAIE K (MD=45.66, 95% CI=26.60~64.72, P<0.000 01), AR
R AL (RR=0.66, 95% CI=0.50~0.86, P=0.002), APl Z%m (RR=1.88, 95% CI=1.30~2.71, P=
0.0007), MEBEFHEE (MD=0.51, 95% CI=0.44~0.57, P<0.000 01). {HFZEARFH 4. AFITREEBER . R
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Robot-assisted laparoscopic versus laparoscopic hepatectomy for
liver tumors: a Meta-analysis

GUO Yi, WANG Lei, LIU Kangwei, LI Xinyao, PENG Cijun
(Department of Hepatopancreatobiliary Surgery, Affiliated Hospital of Zunyi Medical University, Zunyi, Guizhou 563000, China)

Abstract Background and Aims: The robot-assisted laparoscopic hepatectomy (RALH) can overcome some
technical limitations in traditional laparoscopic hepatectomy (LH), and also improve the operating
flexibility and accuracy. However, results of previous Meta-analysis created controversial consequences
on whether RALH is indeed superior to LH. Therefore, this study was performed to reevaluate the

efficacy and safety of RALH for the treatment of liver tumors by a new Meta-analysis.
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Methods: Both Chinese and English literature of all studies comparing RALH and LH in the treatment
of liver tumors were collected by searching several national and international databases. The retrieval
time was set from January 2000 to February 2021. After literature screening and quality assessment,
Meta-analysis was performed by using the RevMan5.3 software.
Results: A total of 30 studies were included, involving 3 480 patients, with 1 332 cases in RALH group
and 2 148 cases in LH group. Results of Meta-analysis showed that in RALH group compared with LH
group, the operative time was longer (MD=45.66, 95% CI1=26.60-64.72, P<0.000 01), intraoperative
conversion rate was lower (RR=0.66, 95% CI=0.50-0.86, P=0.002), intraoperative blood transfusion rate
was higher (RR=1.88, 95% CI=1.30-2.71, P=0.000 7) and total cost was higher (MD=0.51, 95% CI=
0.44-0.57, P<0.000 01). However, there were no significant differences in terms of the intraoperative
blood loss, hepatic portal occlusion rate, incidence of postoperative complications, length of
postoperative hospital stay, mortality, and the R and R, resection rates (all >0.05).
Conclusion: Based on the current evidence, RALH is safe and effective. Although it has higher total
cost and longer operative duration, there is almost no difference with LH in other main outcome
indicators, suggesting that they have similar surgical efficacy and safety, and more clinical randomized
controlled trials are still needed for verification in the future.

Key words Hepatectomy; Liver Neoplasms; Robotics; Laparoscope; Meta- Analysis
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Figure 1 Literature screening process

RO o3 A 38 3 2 B — TR 5 T # & Meta 43 BT 2K
FT1 WMNEIERGHE
Table 1 The basic characteristics of included studies
e e mE Bt ﬁ\#ﬂiﬁ(n) BlE(n) PR (E) BRI EAE(em) e
B3t RALH LH RALH/LH RALH/LH RALH/LH
Al-Temim, 2% 2019 Z&[  [FEERFSE 246 123 123 — — — 3),4),6).8)
Berber, 251" 2010  EE  BEEEE 32 9 23 7/12 66.6/66.7 3.2+1.3/2.9+1.3 1),2),4),6)
Chong, 2" 2019 T FEEDFSE 183 91 92 65/60 58.7/59.8 — 1),2).4),6),7),10)
Cortolillo, %™ 2019 [  EIEMEAFS 724 204 520 — 57.5/60.1 — 7).8)
Croner, 217! 2016 fE[E EEEPERFTZE 29 100 19 8/13 64.0/59.0 5.59+2.46/4.42+1.82  1),6),7).8)
Efanov, 451 2017 MRPHr WEEDRSE 131 40 91 — — — 3),4),13)
Lai, 251! 2012 hEFEE PUEESE 490 320 17 20/15 60.1/59.8 — 1).3).4),5),6),10),11)
Fruscione, 551" 2019  SEE  [MEIHEHIZR 173 57 116 20/52 58.1/53.2 — 1),2),6).7)
Hu, 2517 2019 E RIEPERFSE 112 58 54 26/33 52.2/48.9 4.7+2.6/4.742.8 1),2),3).4),7),9)
T, & 2011 PR EEEPERFZE 33 13 20 — — — 1).3).4),5),6)
Kim, 25" 2016 WhE FIEPERTZE 43 12 31 6/18 54.1/56.4 2.67+1.34/2.361.01  1),2),3).6).7)
Lai, 25120 2016 hEFEW FEEDSE 135 1000 35 66/26 62.1/57.9 3.3+1.9/2.7+1.3 1),2),3),4),6),7),10)
Lee, 25121 2016 WEFEEE FIEPEAFSE 136 70 66 46/39 58.0/58.0 3.06+2.32/2.84+1.79  1),2),3).4),6),7),11)
Lee, & 2019 EEE EEPEGSE 23 1310 7/5 62.2/58.8 4.13+2.38/3.28+1.80  2).4),5).6),7)

VE D) TR 2) A L 3) R LA 5 4) LTI
2 11)R, YRR

5)RTT IR 3 6) ARSI AAE s 7) AT AEBEIS ] 3 8) 9L 59) SIEHT 10)R VIER

Note: 1) Operative time; 2) Intraoperative blood loss; 3) Intraoperative infusion rate; 4) Conversion rate; 5) Hepatic portal occlusion rate; 6) Postopera-

tive complications; 7) Length of postoperative hospital stay; 8) Mortality rate; 9) Total cost; 10) R resection rate; 11) R, resection rate
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R1 MNTEEIEARFFE (£)

Table 1 The basic characteristics of included studies (continued)

FEA e (n) Fk(n)  PIER(E) B EAE (em)

i1 Fy BER O MIRRIE SRR
B3t RALH LH RALH/LH RALH/LH RALH/LH

Lim, %) 2019 kE [EEEAFSE 1720 61 111 41/83 66.0/63.0 4.4+2.8/3.3+2.3 1),3),6),7),11)

Magistr, > 2017  BAH  [IEEERSE 460 22 24 18/15 60.9/66.6  3.40+1.35/2.26+1.13 1),2),3).4),5).6),7),10),11)

Marino, %! 2018 gt MIEEATSY 34 14 20 8/11 58.3/62.3 4.51+0.51/4.48+0.81 1),2),4),6),7),10)

Mejia, 22 2020 SEE EEPERFZE 1200 35 85 16/36 65/55 4.46+3.48/3.73+2.64  1)2),3).4),6).7).9),10)

Montalti, %7 2016 #XH  BIBIFEFS 108 36 72 21/39 62.0/56.8 4.44+3.06/4.95+3.5  1),2),4),6),7),8),11)

Packiam, %™ 2012 E[E  [EEIMEEE 29 11 18 3/4 57/52 4.73+3.48/4.72+3.62  1)2),6).7)

Salloum, 25! 2016 WRE BB 96 16 80 — — 5.45+3.68/3.64+1.95 1)4),6)

Spampinato, % 2014 K]  EIEMEGZE 50 0 25 25 13/10 63/62 — 1),2),3).4),6).7).8),11)

Tranchart, "1 2014 3kE  FEHENE 56 28 28 13/13 66.5/66.0 4.13+2.7/4.69+3.08  1),2).3),4),6).8)

Troisi, 45! 2013 [OAIEE  EIEESFSY 263 40 223 27/98 64.6+54.1  5.18+3.76/4.97+3.77 1),2),4),5),6),7),11)

Tsung, 45 2014 EE [BUEMERFRE 171 57 114 24/47 58.4/58.7  3.42+2.24/3.85:3.00 1).2).4),6).7).8),10)

Wang, 254 2019 HPE EECPERFZE 140 92 48 5524 54.1/49.4 7.1+3.3/7.0+3.3 1),2),4),6),7)

W, &0 2014 hEGE BEEE 79 38 41 32/28 60.9/54.1 3.4+1.7/2.5+1.6 1),2),4),6),7)

Yu, 2 2014 ERE EEPERTZR 30 13 17 7/9 50.4/52.5 3.11+1.6/3.48+1.82  1),2),6).7).9)

B3, 407 2011 P EECPERTSY 18 3 15 3/13 53/57 3.00.4/4.01.2  3).4).6)

Lai, 2% 2011 HEFEH EEEGE 19 9 10 68 55/56 — 1).4),5).6),7)

T D TR ] 5 2) AR A i 5 3) AR ey i 4) A IR 5 5) I T TBHIBT R ; 6) ARG HFAE s T ARG A B 18] 3 8) 4L 5 9) 8. 2% 1 5 10)R  TIBR
;1R VIFRR
Note: 1) Operative time; 2) Intraoperative blood loss; 3) Intraoperative infusion rate; 4) Conversion rate; 5) Hepatic portal occlusion rate; 6) Postopera-

tive complications; 7) Length of postoperative hospital stay; 8) Mortality rate; 9) Total cost; 10) R resection rate; 11) R, resection rate

F2 WMAHRNOSERFEITFSH
Table 2 The quality score evaluated by NOS of the included studies

XGRS REAH] Lk 25 SR P
H—1EH FEEEBNII AERER B REHA WRIFIETIBA T IR e o S aRnii] Wigid
R T G R AL Ry Al T TEAR SERE
Al-Temim, % 1 1 1 1 1 — 1 — 6
Berber, 25! 1 1 1 1 1 1 1 1 8
Chong, %! 1 1 1 1 2 1 1 — 8
Cortolillo, 451! 1 1 1 1 1 — 1 — 6
Croner, %1 1 1 1 1 2 1 1 — 8
Efanoy, 45 1 1 1 1 1 — 1 — 6
Lai, 2! 1 1 1 1 1 1 — — 6
Fruscione, %:1°! 1 1 1 1 1 1 1 — 7
Hu, 2517 1 1 1 1 1 — 1 1 7
I, &5 1 1 1 1 1 1 1 — 7
Kim, 251! 1 1 1 1 1 1 1 1 8
Lai, 22 1 1 1 1 1 1 — 1 7
Lee, 2521 1 1 1 1 2 1 1 — 8
Lee, 2% 1 1 1 1 1 — 1 1 7
Lim, %) 1 1 1 1 1 1 1 1 8
Magistr, 251 1 1 1 1 2 1 1 — 8
Marino, 252 1 1 1 1 1 1 1 — 7
Mejia, 2 1 1 1 1 1 1 1 1 8
Montalti, Z&27! 1 1 1 1 1 1 1 — 7
Packiam, 25 1 1 1 1 2 1 1 — 8
Salloum, 25! 1 1 1 1 1 1 1 — 7
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Table 2 The quality score evaluated by NOS of the included studies (continued)

XA ESE FEARTT E: 25 AP
Ea (= TN AEREENT BEETIA  BIRTFRATCA IS BBt 25 4Rk Rl S35
R MERE MG RS R SRR SRR
Spampinato, 25 1 1 1 1 1 1 1 — 7
Tranchart, 2! 1 1 1 1 1 1 1 — 7
Troisi, 252! 1 1 1 1 1 1 1 — 7
Tsung, %0 1 1 1 1 2 — 1 1 8
Wang, %0 1 1 1 1 1 1 1 — 7
Wu, 20! 1 1 1 1 1 — 1 1 7
Yu, %5 1 1 1 1 1 1 1 — 7
L 1 1 1 1 1 1 1 — 7
Lai, 21! 1 1 1 1 1 1 1 — 7
2.2 MetathER AL S5 ERE, RALH 409 F A6 R &K+
2.2 FAREE 25 HAFF T IEGGEGE T LU (MD=45.66, 95% CI=26.60~64.72, P<0.000 01)
FREFE, 452338 65, &5 A U] W 5 5 (&2).
Pk (P<0.000 01, I'=90% ), IR AT T Bl ALK L
RALH#H LH#H Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
Berber, 2112010 2585 279 9 233.6 16.4 23 50 24.90 [5.48, 44.32] —_——
Chong, 2512019 259.3 127 91 2168 792 92 47 42.50[11.80, 73.20]
Croner, 2512016 311.44 103.45 10 2533 107.82 19 27  58.14[-22.24,138.52]
Lai, Z12012 209.5  68.1 32 88.6 447 17 46  120.90[89.15, 152.65] -+
Lai, %2011 198 485 9 97.7 274 10 45  100.30[64.35, 136.25] —
Fruscione, 2512019 194.68  18.9 57 205.07  25.68 116 53  -10.39[-17.17,-3.61] -
Hu, 252019 107 452 58 957 475 54 5.1 11.30 [-5.90, 28.50] 4
Ji, 22011 373.77 170.36 13 128.51 455 20 23 24526[150.53,339.99] b
Kim, 252016 403.8 139 12 2459  100.7 31 2.5 157.90 [71.63, 244.17] —
Lai, %2016 2074  77.1 100 1342 417 35 5.0 73.20[52.73, 93.67] e
Lee, 25112016 266.68 110.34 70 220.89  70.26 66 4.6 45.79 [14.88, 76.70] _—
Lim, 2512019 277 156 61 263 109 111 4.1 14.00 [-30.09, 58.09] T —
Magistr, 25242017 318 1135 22 211 78.13 24 36 107.00 [50.20, 163.80] —
Marino, 252018 425 139 14 565.18 183.73 20 1.9 -140.18 [-248.74, -31.624——
Mejia, 25212020 13629 54.88 35 146.94 50.528 85 5.0 —10.65[-31.77,10.47] —
Montalti, %5271 2016 306 182 36 295 107 72 33 11.00 [-53.38, 75.38] D —
Packiam, %2012 196.7 82.28 11 188.72  53.04 18 37 7.98 [-46.47, 62.43] _—
Salloum, 252016 189.9  86.9 16 161.9  50.09 80 4.1 28.00[-15.97,71.97] —_——
Spampinato, 255 2014 443.8 123.46 25 36791 106.91 25 33 75.89[11.87, 139.91] e
Tranchart, Z°'12014  223.83 110.73 28 188.12  96.93 28 3.7 35.71 [-18.80, 90.22] S
Troisi, 2% 2013 271 100 40 262 111 223 45 9.00 [-25.24, 43.24] —_
Tsung, %771 2014 26324 133.1 57 199.12  92.54 114 44 64.12[25.62, 102.62] —
Wang, %2019 195.53 67 92 198.98  72.94 48 49  —3.45[-28.21,21.31] —_—
Wu, 255512014 380 166 38 277 80 41 35 103.00 [44.82, 161.18] _
Yu, %592014 2915  85.1 13 2409  68.6 17 36 50.60 [-6.00, 107.20] —
Total (95% CI) 949 1389 100.0 45.66 [26.60, 64.72] 4
Heterogeneity: Tau’=1 785.17; Chi*=237.72, df=24 (P<0.000 01); I*’=90% f f f }
Test for overall effect: Z=4.69 (P<0.000 01) -100  -50 0 50 100

RALH 41 LH 1
2 FAFAEE L EE) Meta 5347

Figure 2 Meta-analysis comparing the operative times between the two groups
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2.2.2 Ryl fg 20 Wi fff gl IR0 1 ROV AR ZEIR ] RALH 415 LH 41 AR i i
ET AP HIME, BAE1963MEE, SR AW BER LS %E L (MD=0.90, 95% Cl=-33.96~
BSEM (P<0.000 01, P=79%), HILFRH T KL 35.75, P=0.96) ([&3),

RALH#4 LH4A Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
Berber, 25192010 136 61 9 155 54 23 8.0 —19.00 [-64.56, 26.56] —
Chong, %5'12019 2746 568.1 91 2124 3133 92 40 62.20 [-70.93, 195.33] —
Fruscione, 2192019 268.19 103.57 57 405.08 117.62 116 85 -136.89[-171.26, -102.52] ¢
Hu, 12019 80.1 1444 58 1089  180.8 54 73 -28.80 [-89.68, 32.08) ———————
Kim, %11 2016 206.68 12579 12 21235 29145 31 42 -5.67[-130.54, 119.20] + 4
Lai, 25 2016 493.81 699.39 100 480.97 47431 35 2.1 12.84[-195.68, 221.36] * )
Lee, 25212016 26326 527.03 70 20421 341.76 66 3.5 59.05 [-89.41, 207.51] }
Lee, %2 2019 3203 3319 13 3928 3745 10 12 -72.50[-366.49,221.49] ¢ ;
Magistr, 2524 2017 505.95 379.65 22 4013 256.82 24 25 104.65 [-84.36, 293.66] }
Marino, %%12018 33515 1398 14 423.95 205.15 20 46 -88.80 [-204.76,27.16] +———T—
Mejia, Z529 2020 150 773 35 15438 169.68 85 8.1 —4.38 [-48.62, 39.86] e —
Montalti, 227 2016 415 414 36 437 523 72 2.6  -22.00[-203.34, 159.34] ¢ =
Packiam, Z52% 2012 3735 1696 11 3722 16.09 18 92 0.13 [-12.35, 12.61] -
Spampinato, 2% 2014 447.62 4582 25 45929 292.74 25 2.1 -11.67[-224.81,201.47] * %
Tranchart, %P1 2014 373.14 44737 28 236.57 248.54 28 25 136.57 [-52.99, 326.13]  E—
Troisi, 25212013 330 303 40 174 133 23 55 156.00 [60.49, 251.51] —
Tsung, 412014 195.58 218.66 57 170.34  225.26 114 68 25.24 [-44.99, 95.47]
Wang, %2019 243.04 171.87 92 346.04 234.17 48 6.5 -103.00[-177.98,-28.02] +—
Wu, %2014 325 480 38 173 165 41 3.1 152.00 [-8.76, 312.76] —
Yu, 4692014 388.5 65 13 3426 847 17 16 45.90 [-7.67, 99.47] —_—
Total (95% CI) 821 1142 100.0 0.90 [-33.96, 35.75] *

Heterogeneity: Tau’=3 392.76; Chi’=89.72, df=19 (P<0.000 01); I’=79%

Test for overall effect: 7=0.05 (P=0.96) -100 -50 0 50 100

RALH# LHZ
B3 AR ME L Meta 5347

Figure 3 Meta-analysis comparing the intraoperative blood loss between the two groups
2.2.3 RPérdf 14 Tffgg o T2 22650519 ] 5 ON A Z5 R B, RALH ZH (9 R rh i i 3

WOl T AR H R, 61347 RE . H T4 B T LHZ4 (RR=1.88, 95% CI=1.30~2.71, P=
NI B S R (P=023, P=20%), WILXHT 0.0007) (&4),

RALH# LH4A Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Al-Temim, %51 2019 18 123 8 123 21.6 2.25[1.02,4.98] —a—
Efanov, %2017 3 40 4 91 6.6 1.71[0.40, 7.27] —_—
Lai, 2192012 2 32 4 17 14.1 0.27[0.05, 1.31] —_
B, 4512011 1 3 1 15 0.9 5.00[0.42, 59.66] —_—
Hu, 452019 3 58 1 54 28 2.790.30, 26.04] —t——
Ji, 22011 0 13 3 20 7.6 0.21[0.01, 3.84] —v—t—
Kim, 2512016 1 12 1 31 15 2.5810.18, 38.08] _—
Lai, %2016 9 100 4 35 16.0 0.79[0.26, 2.40] ——
Lee, 2212016 3 70 1 66 28 2.83[0.30, 26.52] _—
im, 4512019 9 61 2 111 3.8 8.19[1.83, 36.70] _
Magistr, %524 2017 1 22 1 24 26 1.09[0.07, 16.41] _
Mejia, Z£%1 2020 3 35 4 85 6.3 1.8210.43,7.72] —_
Spampinato, 55 2014 11 25 4 25 10.8 2.75[1.01, 7.48] ——
Tranchart, 212014 4 28 1 28 2.7 4.00[0.48, 33.58] —_
Total (95% CI) 622 725 100.0 1.88 [1.30, 2.71] ¢
Total events 68 39
Heterogeneity: Chi’=16.33, df=13 (P=0.23); I’'=20% 1 ' f 1

T
0.01 0.1 1 10 100

Test for overall effect: Z=3.38 (P=0.000 7) RALHAL LH4l
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Figure 4 Meta-analysis comparing the intraoperative blood transfusion rates between the two groups
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2.2.4 hAEFE QIR IF YOI 14IST-1820-22.04-27.29-35.57 58]
W T PSR, AR 2 280 1 HR . RALH 4H ok 4%
Ao I B T R BT i TR, T LH H O 9 Ak
RFHFAR, SO TCH R (P=0.02, P=43%),

R R T [ g O R A S5 6 0], RALH 4110
i AL T LH 4 ( RR=0.66, 95% CI=0.50~0.86 ,
P=0.002) (¥5),

RALH#A LHA Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Al-Temim, 252019 12 123 38 123 33.8 0.32[0.17,0.57] —+
Berber, 25192010 1 9 0 23 0.3 7.20[0.32, 162.15] —_—
Chong, %51 2019 7 91 11 92 9.7 0.64[0.26, 1.59] —
Efanov, 2512017 2 40 4 91 22 1.14[0.22, 5.96] e
Lai, 2512012 0 32 2 17 2.9 0.11[0.01,2.15] +———1
Lai, Z%%12011 0 9 2 10 2.1 0.2210.01,4.05) —————+—
Bhgs 212011 0 3 1 15 0.5 1.33[0.07, 26.98] —
Hu, %2019 0 58 1 54 1.4 0.31[0.01,7.47] —
Ji, 2011 0 13 2 20 1.8 0.30[0.02,5.79] —————1—
Lai, 25212016 4 100 2 35 2.6 0.70[0.13, 3.66] —_—
Lee, 25212016 4 70 8 66 7.3 0.47[0.15, 1.49] —
Lee, 25212019 0 13 1 10 1.5 0.26[0.01,5.82] ———————
Magistr, 25242017 0 22 4 24 3.8 0.12[0.01,2.12] +————
Marino, %1 2018 2 14 2 20 1.5 1.43[0.23, 8.97] S R
Mejia, 2522020 1 35 1 85 0.5 2.43[0.16, 37.75] _—
Montalti, Z5%" 2016 5 36 7 72 42 1.430.49, 4.19] —_
Salloum, %51 2016 2 16 2 80 0.6 5.00[0.76, 32.93] .
Spampinato, 2572014 1 25 1 25 0.9 1.00[0.07, 15.12] —
Tranchart, %5 2014 4 28 2 28 1.8 2.00 [0.40, 10.05] e
Troisi, 2572013 8 40 17 223 4.6 2.62[1.21,5.67] —_
Tsung, Z%12014 4 57 10 114 5.9 0.80 [0.26, 2.44] —
Wang, 2542019 1 92 5 48 5.8 0.10[0.01,0.87] —————
Wu, %%12014 2 38 5 41 43 0.4310.09, 2.09] —_—
Total (95% CI) 964 1316 100.0 0.66 [0.50, 0.86] ¢
Total events 60 128

Heterogeneity: Chi*=38.69, df=22 (P=0.02); I*=43%
Test for overall effect: Z=3.05 (P=0.002)
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Figure 5 Meta-analysis comparing the conversion rate between the two groups

2.2.5 AFITMLBF 6 TAF G GE T O]
BELORT 5, f0 45 433 ] H & . & P58 A W W 5 1k
(P=0.000 2, P=79%), &% T Bl HLRE N

2 W] RALH 415 LH 20 T 7] FH. by 2 252 B 6 4
it 2% & ¥ (RR=220, 95% CI=0.51~9.52, P=0.29)
(K6),

RALH4 LH# Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Lai, 512012 15 32 2 17 19.4 3.98[1.03, 15.42] ——
Lai, %2011 6 9 2 10 19.6 3.33[0.89, 12.51] o
Ji, %2011 0 13 3 20 12.2 0.21[0.01,3.84] ——1+—
Lee, 252212019 1 13 4 10 16.1 0.19[0.03, 1.46] ~———a—+
Magistr, 25242017 1 22 0 24 1.2 3.26[0.14, 76.10] —_—
Troisi, 22013 18 40 6 223 21.5 16.73 [7.07, 39.54] —F—
Total (95% CI) 129 304 100.0 2.20[0.51, 9.52] -~
Total events 41 17
Heterogeneity: Tau’=2.40; Chi’=24.05, df=5 (P=0.000 2); I*=79% I {

Test for overall effect: Z=1.06 (P=0.29)

| |
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Figure 6 Meta-analysis comparing the hepatic portal occlusion rates between the two groups
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I7 R RE BB T 5 % & 1 B Meta 2 AT 15

226 7}‘\}:% ﬁ'ﬁ?ﬁi 27 Iﬁm%[@—m 13, 15-16, 18—38]?&% T‘
RIGIKRAE, WFF25130 B4, SR IL B R7
e (P=0.30, P=11%), NIRRT EE %

B, E RN, RALHA S5 LHAR G I KIEEF
Tt = L (RR=1.00, 95% CI=0.84~1.18, P=
0.97) (7).

RALHA LHAH Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Al-Temim, %51 2019 32 123 24 123 12.0 1.33[0.84,2.13] -
Berber, 211912010 1 9 4 23 1.1 0.64 [0.08, 4.97] e
Chong, 2512019 9 91 5 92 25 1.82[0.63, 5.22] _-—
Croner, 2512016 1 10 3 19 1.0 0.6310.08, 5.33] —_—
Lai, 2512012 3 32 4 17 2.6 0.4010.10, 1.58] _
Lai, 212011 0 3 10 1.7 0.16[0.01,2.68] $—————+—1—
Hhgs, 212011 0 3 1 15 0.3 1.33[0.07, 26.98] —_—
Fruscione, 2592019 16 57 41 116 135 0.79[0.49, 1.29] -
Ji, Z1% 2011 1 13 2 20 0.8 0.77[0.08, 7.65] _—
Kim, 52016 3 12 6 31 1.7 1.2910.38, 4.35] —_——
Lai, 212016 14 100 7 35 52 0.7010.31, 1.59] —
Lee, %”” 2016 8 70 3 66 1.5 2.51[0.70, 9.08] T
Lee, 2512019 1 13 1 10 0.6 0.77[0.05, 10.85] _—
Lim, 2512019 15 61 17 111 6.0 1.61[0.86, 2.98] e
Magistr, 2% 2017 15 22 24 24 11.8 0.69[0.51,0.92] +
Marino, 5212018 3 14 3 20 1.2 1.4310.34, 6.07] —_—r
Mejia, %529 2020 0 35 4 85 1.3 0.27[0.01, 4.80] —
Montalti, %71 2016 13 36 16 72 5.3 1.63[0.88, 3.00] ——
Packiam, 25212012 3 11 0 18 0.2 11.08 [0.63, 196.20] e
Salloum, 2512016 2 16 10 80 1.7 1.00 [0.24, 4.14] —_—
Spampinato, 21 2014 4 25 9 25 45 0.44[0.16, 1.26] —
Tranchart, 25512014 5 28 6 28 3.0 0.8310.29, 2.42] e
Troisi, %7%12013 5 40 28 223 43 1.00[0.41, 2.42] —_1
Tsung, Z5%12014 11 57 29 114 9.7 0.76 [0.41, 1.41] — -
Wang, 22019 12 92 5 48 33 1.25[0.47,3.35] —
Wu, Z5512014 3 38 4 41 1.9 0.81[0.19, 3.38] —_—
Yu, 252014 0 13 2 17 1.1 0.26 [0.01, 4.94] —
Total (95% CI) 1030 1483 100.0 1.00[0.84, 1.18] [
Total events 180 261

Heterogeneity: Chi’=29.32, df=26 (P=0.30); I’'=11%
Test for overall effect: Z=0.04 (P=0.97)
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Figure 7 Meta-analysis comparing the postoperative complications between the two groups
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2.2.9 EA A 3WMFR"CURE T RARH, M
262 g . AR IE B S EYE (P=021, P=

35%) , PSR T Ak AR AL, g SR SR BT
RALH 2019 B 2% JH i T LH 41 (MD=0.51, 95% Cl=
0.44~0.57, P<0.000 01) (& 10).

2.2.10 R Wrfh 7 IAFFEN 520220V GE TR,
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(P=0.08, P=46%), PHILRH T [F@sn iRl 25
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(RR=0.97, 95% CI=0.92~1.02, P=0.19) (& 11).,
2.2.11 R, wrrkd& 7IUEFFE 20 R T
R VIBRR, 48738 Bl . £ 0F5 oWl i = ok
(P=0.70, P=0%), PR T [ 2n iRl 25
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# X (RR=0.86, 95% CI=0.51~1.44, P=0.55) ([12),
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RALH#4 LH&A Weight Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD  Total (%) IV, Random,95% CI 1V, Random, 95% CI
Chong, %5 2019 4.8 1.8 91 4.9 2 92 7.0 -0.10 [-0.65, 0.45]
Cortolillo, %" 2019 45 38 204 6.8 6 520 6.4 —2.30[-3.03, -1.57]
Croner, 252016 7.83 258 10 1121  7.86 19 0.9 -3.38 [-7.26, 0.50] N
Lai, 255812011 6.9 1.9 9 7.7 3.6 10 1.9 -0.80 [-3.35, 1.75]
Fruscione, 2592019 4 044 57 492 059 116 8.0 -0.92 [-1.08, -0.76]
Hu, Z"712019 43 1.8 58 4.4 1.8 54 6.6 -0.10 [-0.77, 0.57]
Kim, 2512016 736 0.84 12 6.64 233 31 5.6 0.72[-0.23, 1.67]
Lai, 2527 2016 7.3 53 100 7.1 2.6 35 42 0.20 [-1.15, 1.55]
Lee, 25212016 599 421 70 552 277 66 4.7 0.47 [-0.72, 1.66]
Lee, 2512019 7 2.4 13 7.3 7.3 10 0.7 -0.30 [-5.01, 4.41] T
Lim, 2512019 9 12 61 7 6 111 1.3 2.00[-1.21,5.21] r
Magisir, 25242017 5.1 2.4 22 62 257 24 4.0 —1.10 [-2.54, 0.34]
Marino, 4% 2018 9 1.4 14 8.6 1.5 20 5.4 0.40 [-0.58, 1.38]
Mejia, 25212020 2.71 1.54 35 2.65 0.75 85 7.1 0.06 [-0.47, 0.59]
Montalii, 271 2016 6 2.9 36 49 2095 72 4.8 1.10[-0.07, 2.27]
Packiam, 22012 4 1.7 11 2.64 0.8 18 5.1 1.360.29, 2.43]
Spampinato, ° 2014 9.32 4.6 25 87 433 25 2.0 0.62 [-1.86,3.10]
Troisi, 25212013 6.1 2.6 40 5.9 3.8 223 5.6 0.20[-0.75, 1.15]
Tsung, %2014 4.125 0.625 57 4 033 114 8.0 0.13 [-0.05, 0.30]
Wang, 442019 741 2.64 92 7.06  3.35 48 5.1 0.35 [-0.74, 1.44]
Wu, 2512014 7.9 4.7 38 7.2 4.4 41 2.7 0.70 [-1.31,2.71]
Yu, Z592014 7.8 2.3 13 9.5 3 17 2.9 -1.70 [-3.60, 0.20]
Total (95% CI) 1068 1751 100.0 -0.06 [-0.46, 0.34]

Heterogeneity: Tau’=0.52; Chi’=147.62, df=21 (P<0.000 01); I*=86%

-100 -50 0

50

Test for overall effect: Z=0.29 (P=0.77) 100
RALH 24 LHZH
8 PHEAREERTAT B LLEE Meta 5347
Figure 8 Meta-analysis comparing the lengths of postoperative hospital stay between the two groups
RALH#A LHA Weight Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Al-Temim, %' 2019 1 123 0 123 3.9 3.00[0.12, 72.93]

Cortolillo, Z#” 2019 1 204 11 520 48.5 0.23[0.03, 1.78] —a—

Croner, 251712016 0 10 1 19 8.3 0.61[0.03, 13.66] —_—

Montalii, 252712016 1 36 0 72 2.6 5.92[0.25, 141.77] R B

Spampinato, %% 2014 0 25 1 25 11.7 0.33[0.01,7.81] ————=——F——

Tranchart, 7' 2014 0 28 1 28 11.7 0.3310.01, 7.85] S S E—

Tsung, 212014 0 57 2 114 13.1 0.40[0.02, 8.13] —_—

Total (95% CI) 483 901 100.0 0.57[0.22, 1.46] <

Total events 3 16

Heterogeneity: Chi’=4.15, df=6 (P=0.66); I’=0% f t } 1

Test for overall effect: Z=1.17 (P=0.24) 0.01 0.1 1 10100
RALH4 LHZH
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Figure 9 Meta-analysis comparing the mortality rates between the two groups
RALH# LH#&H Weight Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Hu, Z'712019 1.2 0.3 58 0.7 0.1 54 672 0.50[0.42, 0.58]

Mejia, 252612020 5 1.8 35 3.9 1.4 85 1.0 1.10[0.43, 1.77]

Yu, 212014 1.1 0.2 13 0.6 0.1 17 31.8 0.50[0.38, 0.62]

Total (95% CI) 106 156  100.0 0.51[0.44,0.57]

Heterogeneity: Chi’=3.08, df=2 (P=0.21); I’=35% | : } : i

Test for overall effect: Z=14.82 (P<0.000 01) -100 -50 0 50 100
RALH4 LHZH

10 FEDERLERE Meta 517
Figure 10 Meta-analysis comparing the total costs between the two groups
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RALHA LH4 Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chong, 512019 90 91 91 92 29.9 1.00[0.97, 1.03]
Lai, 2512012 25 32 12 17 5.2 1.11[0.77, 1.58] -
Lai, %521 2016 96 100 32 35 15.7 1.05[0.94, 1.17] ]
Magistr, 25242017 21 22 23 24 7.3 1.00[0.88, 1.13]
Marino, 212018 11 14 17 20 4.6 0.92[0.66, 1.29] -
Mejia, 2522020 33 35 82 85 15.8 0.98 [0.89, 1.07]
Tsung, %%12014 40 57 98 114 21.6 0.82[0.68, 0.98] H
Total (95% CI) 351 387 100.0 0.97[0.92, 1.02]
Total events 316 355
Heterogeneity: Chi’=11.17, df=6 (P=0.08); I*=46% [ | : {

Test for overall effect: Z=1.30 (P=0.19)
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Figure 11 Meta-analysis comparing the R, resection rates between the two groups

RALHA LH4A Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lai, 2512012 2 32 0 17 2.3 2.73[0.14, 53.78]
Lee, Z'12016 1 70 0 66 1.8 2.83[0.12, 68.29] —_—
Lim, 212019 7 61 17 111 4.6 0.75[0.33, 1.71] —r
Magistr, 25242017 1 22 1 24 3.4 1.09[0.07, 16.41] —_—
Montalii, 25271 2016 4 36 9 72 212 0.89[0.29, 2.69] ——
Spampinato, 2 2014 0 25 4 25 15.9 0.11[0.01, 1.96] +—+——1—
Troisi, %2013 3 40 12 223 12.9 1.39[0.41, 4.72] —
Total (95% CI) 286 538 100.0 0.86[0.51, 1.44] L3
Total events 18 43
Heterogeneity: Chi’=3.82, df=6 (P=0.70); I’=0% : : f :

Test for overall effect: Z=0.59 (P=0.55)
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Figure 12 Meta-analysis comparing the R, resection rates between the two groups
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Figure 13  Analysis of publication bias
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