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Efficacy of laparoscopic versus open right hemihepatectomy for
liver tumor: a Meta-analysis
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(Department of Hepatobiliary Surgery, the First Affiliated Hospital of Bengbu Medical College, Bengbu 233000, China)

Abstract Objective: To compare the clinical efficacy of laparoscopic right hemihepatectomy (LRH) and open right
hemihepatectomy (ORH) in treatment of liver tumor.
Methods: The controlled studies comparing LRH and ORH in treatment of liver tumor published in English
and Chinese were searched through online databases. The retrieval time was up to April 2018. After the quality
evaluation and data extraction of the included studies, Meta-analysis was conducted by using RevManS$.3 software.
Results: Seven studies were finally included involving 472 patients, with 207 cases in LRH group and 265 in ORH
group. The results of Meta-analysis showed that in LRH group compared with ORH group, the intraoperative
blood loss was reduced (WMD=-166.14, 95% CI=-254.59--77.68, P<0.000 2), incidence of complications was
decreased (OR=0.35, 95% CI=0.21-0.57, P<0.000 1) and length of postoperative hospital stay was shortened
(WMD=-4.97, 95% CI=-6.13—-3.81, P<0.000 01), while the operative time was prolonged (WMD=51.39,
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95% CI=14.88-87.90, P=0.006); no significant differences were noted with regard to the transfusion rate,

mortality, surgical margin and tumor size (all P>0.05).

Conclusion: LRH shows no difference in efficacy for the treatment of liver tumor compared with ORH, and also

has better safety. However, this conclusion still needs to be verified by more high-quality studies.
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Figure 1  The literature screening process
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LRH ORH LRH ORH IRH ORH IRH ORH %
Abu Hilal, 25 "2013  3&[E 20062011 64 (26~82) 63 (25~84) 1820 27/19 38 46 29/9 43/3 4 7
Dagher, 212000  BEE  2002—2007 609+28  61.1+22 139 2525 22 30 15/7 36/14 2 7
Medbery, 212014 5[ 2008—2012  519+150 570+124 1929 2334 48 571 2523 45/12 5 6
Yoon, %5 "2017 BEE 2008—2015 56.03+7.02 5733+688 2310 26/7 33 33 33/0 33/0 0 8
Zhang, % "1 2016 hE 20102015 58+9.5 63+105 2510 26/16 35 42 35/0 0/0 0 7
Goumard, %5 2017  £E 20102014 61 (40~79) 61 (46~78) 1422 15/1 16 16 16/0 16/0 4 7
Fegedr 42017 PE 20152016 5350+7.00 56301000 9%6 1477 15 21 105 16/5 0 6
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LRH ORH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dagher, % "12009 5195 934 22 7352 744 50 22.1%-215.70 [-259.84, ~171.56] -+
U & PI2017  386.67 20131 15 747.62 45124 21 9.6%-360.95 [-579.18, -142.72]
Goumard, 25 12017 275 150 16 275 175 16 16.9% 0.00 [-112.94, 112.94] S
Abu Hilal, 2 "72013  1087.5 737.5 38 1562.51287.5 46 3.4% -475.00[-914.79, -35.21] +———
Medbery, % " 2014 281 306 48 737 947 57 7.7%-456.00 [-716.64, -195.36] +——
Yoon, £ "¥12017 1255 229 33 132 178 33 18.1% —6.50 [-105.46, 92.46] —
Zhang, % "12016 203 825 35 433 1055 42 22.2% -140.00[-182.01, -97.99] -
Total (95% CI) 207 265 100.0% -166.14 [-254.59, -77.68] S 4
Heterogeneity: Tau’=8 727.12; Chi’=34.12, df=6 (P<0.000 01); ’=82% 1 : * *
Test for overall effect: Z=3.68 (P=0.000 2) -500 -250 0 250 500
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Figure 2 Comparison of the intraoperative blood loss
LRH ORH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Dagher, 25 " 2009 360 203 22 328 106 50 16.0% 32.00[23.02, 40.98] -
Fedrdr 4EPU2017 0 305.67 4296 15 25429 5353 21 144% 51.38[19.81, 82.95] —_—
Goumard, %5 " 2017 3525 525 16 3075 375 16 14.4% 45.00[13.39, 76.61] —_—
Abu Hilal, % 12013 31925 75775 38 2275 875 46 14.1%  91.75[56.83, 126.67] _—
Medbery, %5 "7 2014 174 29 48 222 81 57 153% -48.00[-70.57,-25.43] —_
Yoon, % 92017 297 113 33 176 60 33 132% 121.00([77.35, 164.65] _
Zhang, % 12016 309 108 35 223 110 42 12.6%  86.00[37.14, 134.86] —_—
Total (95% CI) 207 265 100.0% 51.39 [14.88, 87.90] -
Heterogeneity: Tau’=2 142.35; Chi’=82.25, df=6 (P<0.000 01); ’=93% : : : :
Test for overall effect: Z=2.76 (P=0.006) -200 -100 0 100 200
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Figure 3 Comparison of the operative time
LRH ORH Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dagher, %5 "% 2009 3 22 9 50 29.8% 0.72[0.17, 2.96] —s
Goumard, 2 12017 1 16 0 16 2.9% 3.1910.12, 84.43]
Abu Hilal, 5§ 12013 8 38 15 46 67.3% 0.55[0.20, 1.49] —E1+
Subtotal (95% CI) 76 112 100.0% 0.68 [0.31, 1.47] -
Total events 12 24
Heterogeneity: Chi’=1.03, df=2 (P=0.60); ’'=0% } 4 + I
Test for overall effect: Z=0.99 (P=0.32) 0.01 0.1 1 10 100
ORH LRH
B4 #HimERbE

Figure4 Comparison of the e transfusion rates
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LRH ORH Odds Ratio 0Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dagher, % "%2009 3 22 23 50 223% 0.19[0.05, 0.71] —_—
e 4P 0017 2 15 10 21 13.3% 0.17[0.03,0.94] ——
Goumard, 25 ® 2017 4 16 8 16 11.0% 0.33[0.07, 1.49] N —
Abu Hilal, %5 ™ 2013 5 38 7 46 10.1% 0.84[0.24,2.91] —_—
Medbery, % " 2014 13 48 25 57 30.7% 0.480.21, 1.08] —
Yoon, % "¥12017 1 33 7 33 12.5% 0.12[0.01, 1.00] .
Total (95% CI) 172 223 100.0% 0.35[0.21, 0.57] S o
Total events 28 80
Heterogeneity: Chi’=5.05, df=5 (P=0.41); '=1% I ; t i
Test for overall effect: Z=4.11 (P<0.000 1) 0.01 0.1 1 10 100
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Figure S Comparison of the postoperative complications

LRH ORH Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dagher, % "% 2009 0 22 1 50 10.5% 0.730.03, 18.71] -
Goumard, % #2017 1 16 4 16 433% 0.20[0.02,2.03] ——@&——
Abu Hilal, %5 "*'2013 0 38 2 46 25.9% 0.23[0.01, 4.96] ¥
Medbery, %5 " 2014 2 48 2 57 20.3% 1.20[0.16, 8.82] —
Total (95% CI) 124 169  100.0% 0.47 [0.14, 1.53] ~af
Total events 3 9
Heterogeneity: Chi’=1.64, df=3 (P=0.65); I'=0% : : . .
Test for overall effect: Z=1.26 (P=0.21) 0.002 0.1 1 10 500
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Figure 6 Comparison of the postoperative mortality
LRH ORH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dagher, % "12009 82 1.1 22 125 1.5 50 22.6% —-4.30 [-4.92, -3.68] -
e % P2017 1093 228 15 1471 517 21 114% -3.78 [-6.27, -1.29] N
Goumard, %5 12017 75 1.5 16 14 45 16 123% -6.50[-8.82, -4.18] ————
Abu Hilal, 45 "12013 8 45 38 1775 1175 46  7.0% -9.75[-13.45, -6.07] 44—
Medbery, % " 2014 11 7 48 1325 775 57 10.0% —2.25[-5.07,0.57] _
Yoon, %5 "2017 997 3.02 33 1394 337 33 169% -3.97[-5.51, -2.43] —_—
Zhang, % "1 2016 9 2 35 15 342 197% -6.00 [-7.12, —4.88] —_
Total (95% CI) 207 265 100.0% -4.97[-6.13, -3.81] <&
Heterogeneity: Tau’=1.45; Chi’=20.53, df=6 (P=0.002); '=71% t ; ; :
Test for overall effect: Z=8.38 (P<0.000 01) -10 -5 0 5 10
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Figure 7 Comparison of the length of hospital stay
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LRH ORH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 7V, Random, 95% CI 1V, Random, 95% CI
Dagher, %5 "12009 201 43 22 166 26 50 31.0% 3.50 [1.56, 5.44] ——
e & P017 813 374 15 1024 412 21 265% —2.11 [-4.70, 0.48] —
Goumard, %5 ®” 2017 1925 125 16 1825 15 16 5.1% 1.00[-8.57, 10.57]
Yoon, %5 "82017 256 205 33 197 146 33 374% 0.59 [-0.27, 1.45]
Total (95% CI) 207 120 100.0% 0.80[-1.53, 3.12]
Heterogeneity: Tau’=3.56; Chi’=12.57, df=3 (P=0.006); '=76% t t . 1 t
Test for overall effect: Z=0.67 (P=0.50) -10 -5 0 5 10
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Figure 8 Comparison of the surgical margin
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LRH ORH Mean Difference Mean Difference

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

Dagher, % "% 2009 429 76 22 496 32 50 333% —6.70 [~10.00, -3.40] -

Fedpdr | 4 P12017 81.3 304 15 905 392 21 8.6% —-9.20[-31.95, 13.55] S

Goumard, % #2017 61.5 25 16 84 405 16 82% —22.50 [-45.82, 0.82]

Medbery, %5 1" 2014 60 37 48 80 66 57 10.3% —20.00 [-40.08, 0.08] ~ ————

Yoon, %5 "8 2017 331 165 33 296 15 33 263% 3.50[-4.11, 11.11] —_—

Zhang, % " 2016 66.8 415 35 591 301 42 134% 7.70 [-8.79, 24.19] —_

Total (95% CI) 169 219 100.0% -4.98[-12.62, 2.66] q

Heterogeneity: Tau’=42.83; Chi’=12.48, df=5 (P=0.03); '=60% - - - : ;

Test for overall effect: Z=1.28 (P=0.20) -50 -25 0 25 50
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Figure 9 Comparison of the tumor size
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Figure 10 Publication bias analysis
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