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Short-term efficacy of precise hepatectomy for primary liver
cancer: a Meta-analysis
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(1. Graduate School, Ningxia Medical University, Yinchuan 750004, China; 2. Department of Hepatobiliary Surgery, General Hospital, Ningxia
Medical University, Yinchuan 750004, China)

Abstract Objective: To systematically evaluate the short-term clinical efficacy of precise hepatectomy in treatment of
primary liver cancer.
Methods: The randomized controlled trials (RCTs) and clinical controlled trials (CCTs) comparing precise
hepatectomy and conventional hepatectomy for primary liver cancer were collected by searching several national
and international databases. After screening for inclusion, quality assessment and data extraction, Meta-analysis

was performed by the RevMan 5.3 software.
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Results: Six RCTs and 9 CCTs were finally included, with total of 1 367 patients, of whom 685 cases underwent
precise hepatectomy (precise group) and 682 cases were subjected to conventional hepatectomy (control group).
Results of the Meta-analysis showed that in precise group compared with control group, the intraoperative
blood loss, perioperative blood transfusion and length of hospital stay were reduced, but the operative time was
prolonged (MD=-175.45, 95% CI=-234.37--116.53; MD=-311.04, 95% CI=-444.53—-177.55; MD=-3.11,
95% CI=-4.36—-1.87; MD=31.72, 95% CI=12.00-51.44, all P<0.0S), the complete resection rate was improved
(OR=0.18, 95% CI=0.07-0.45, P=0.0003), recover of liver function was accelerated (ALT: MD=-81.75,
95% CI=-109.50--54.00; AST: MD=-67.27, 95% CI=-94.36—-40.18; TBIL: MD=-4.54, 95% CI=-7.33—-1.75;
ALB: MD=3.75,95% CI=0.54-6.97, all P<0.05), and the incidence of complications was decreased (OR=0.24,

95% CI=0.17-0.35, P<0.05). The 1-year recurrence rate was decreased and 1-year survival rate was increased

Conclusion: Precise hepatectomy results in less trauma, quicker recovery and better short-term outcomes than

58 b E G E AR A
(OR=0.56,95% CI=0.37-0.85; OR=1.61,95% CI=1.01-2.57, both P<0.05).
the conventional method in treatment of primary liver cancer.

Key words Hepatectomy/method; Liver Neoplasms; Precise Hepatectomy; Meta-Analysis
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Table 1 The general features of the included studies
Ve by BRgen - Jﬁ@ﬂ@l (n) ARz E@U‘ﬂ#l‘iﬂ Newcastle-Ottawa 1747 :
E U Yo HR 2 s (%) A B C Ay

Bz 20139 RCT 38 36 A 1 4 2 2 8
HR S 2014 RCT 38 38 A 1 4 1 2 7
akAE | 45 2014 CCT 46 46 A/B 2 4 2 2 8

PR 4 2011M CCT 21 38 A/B 1 3 2 2 7
E, 4 2014" CCT 45 35 A/B — 4 2 1 7
O, 4 2014 RCT 50 50 A/B — 4 2 1 7
BIE 452014 CCT 42 33 A/B 1 4 2 2 8
X3 20141 RCT 50 50 A/B — 4 2 1 7
K 20141 CCT 36 30 — — 3 2 1 6
gkt S, %5 20127 CCT 126 81 A/B — 4 1 1 6
Phig | 4z 2012 CCT 40 67 — — 3 2 1 6
YRR, % 2010" CCT 53 72 A/B 1 3 2 2 7
R, ff 2014 CCT 28 32 A/B — 3 2 1 6
PR AR | 25 20137 RCT 30 30 A/B 1 3 2 2 7
KRR, 4520117 RCT 42 44 A 1 3 1 2 6

2.2 wKRITH S

I Mo Meta 23 Mt 7n W4 T R B 1) 22 S A 46

221 F R w10 T fF gy © 0 e 202 it %% & X (MD=31.72, 95% CI=12.00~51.44,
Wl T TR R, HoboKS fE 4 492 ], xF M P=0.002) , & UEMDIER T A B[R] 825 FLH U1 B &
MATO B, FHIEHZRALITFR0E K&,
( P<0.00001, I’=98% ) , K FH Bl AL & pf 55 7l
TEHEA XTEBH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bk 2013 174 36 38 9% 24 36 105% 78.00 [64.13, 91.87] —
okl 420014 9734 966 46 78.16 694 46 11.0% 19.18 [15.74, 22.62] -
ok, 55 H50014% 2054 114 45 1643 78 35 11.0% 41.10[36.88, 45.32] -
éﬁ-ﬁ,%zolzﬂ‘“ 2548 298 50 1746 419 50 104% 80.20 [65.95, 94.45] —
K, 22014 129.15 7826 36 104.02 4033 30  89%  25.13[-4.23,54.49] T
AUt 40012 1682 35.81 126 221.75 3033 81  10.8% —53.55[-62.65, -44.45] -
PR | 4520121 36 20 40 18 38 67 109% 18.00 [11.74, 24.26] .
YRR 22010 2332 902 53 1384 42 72 92%  94.80[68.65, 120.95] *
HEEL 5420147 2175 2054 28 210 2981 32 10.5% 7.50 [-5.33, 20.33] T
MUERAR , 25 2013% 291 91 30 282 93 30 6.8%  9.00[-37.56,55.56]
Total (95% CI) 492 479 100.0%  31.72 [12.00, 51.44] . *'-"’ .
Heterogeneity: Tau’=918.08; Chi*=506.41, df=9 (P<0.00001); I’=98% ~100 50 0 50 100
Test for overall effect: Z=3.15 (P=0.002) KEELH o} FR2A

1
Figure 1
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Comparison of operative time between precise group and control group
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Meta 73 AF 7 P 41 K P B Il 12 22 R F 480t

i i, oS ME 4L 686 1], X HE 41 681 4, (MD=-175.45, 95% CI=-234.37~-116.53,
% Bk 52 ) 9 22 5 A G324 5 Bk (P<0.00001, P<0.00001 ) , 5 #ELLA Hh i i it ek AT AR o iy
I'=99% ) , R H B HL R N AL B A JF 4 BT mEw (E2) .
TEHEA THRZE Mean Difference Mean Difference

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

A 2013% 430 180 38 760 250 36  7.0% —330.00 [-429.72, -230.28] -

HRE 2014 750 450 39 1200 500 37 4.1% -450.00 [-664.25, -235.75] -

9{635&%,4;%2014“0‘ 22123 27.98 46 382.56 22.66 46 8.7% -161.33[-171.73,-150.93]

TR, 2011" 650 610 21 1050 610 38 2.4%  —-400.00 [-725.09, -74.91]

WL, 2001417 62185 2217 45 9425 3537 35  6.0% —321.00[-454.89, ~187.11] T

O, 45 2014 487.1 1194 50 6452 1961 50 7.9% -167.10[-230.74, -103.46] -

WAL 4 2014" 612 435 42 1325 557 33 3.7% —713.00 [-944.13, -481.87]

XI5 2014 710.28 39.28 50 871.22 4592 50 8.7% -160.94[-177.69, -144.19] 1

P, 252014 280.65179.46 36 339.73 21852 30 7.0% -59.08 [-156.81, 38.65] .

Ut % 20121 188.98 59.71 126 327.27 4555 81  8.7% —138.29[-152.68, —123.90]

g | 2 2012 200 14 40 203 19 67 87% -3.00[-9.29, 3.29] _

YRR L 4 2010™ 552 169.1 53 469.1 1275 72 8.1% 82.90 [28.68, 137.12] _

FEEL 420147 162.86 66.15 28 37857 174.61 32 7.9% -215.71[-280.98, —150.44] A

DU , % 20137 638 264 30 588 223 30 63% 50.00 [-73.66, 173.66]

RRSE 4220117 320 315 42 613 526 44 4.8% —293.00 [-475.29, -110.71]

Total (95% CI) 686 681 100.0% —175.45 [-234.37, -116.53] , ,’ , ,

Heterogeneity: Tau’=10350.88; Chi*=1084.01, df=14 (P<0.00001); ’=99% -500 250 0 250 500

Test for overall effect: Z=5.84 (P<0.00001) KL X R4

B2 fHEASWRAARSHMEMNLLE

Figure 2 Comparison of intraoperative blood loss between precise group and control group

223 BFAME 0T A 6T
e TR PR ) i, R ORS HE 2 227 4

RN

IEAIHT . Meta 52 HF % I 4L 460 1L 1k 2% 5345 G032 1
X (MD=-311.04, 95% CI=-444.53~-177.55,

XF R 223 (], A% WF ST ) 25 R A G0tk R bk P<0.00001 ) , A5 14 [ TR 101 i i 5 5 0T B2
( P<0.00001, I’=95% ) , R FH B AL 350 0 AR A 5 M (E3) .
TEHEE tHRZH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
HIRZE 2014 450 150 39 800 300 37 16.7% -350.00[-457.52, -242.48] "
Ry 42011 350 250 21 750 500 38 13.5% -400.00 [-591.59, -208.41] "
Rl , 4 2014" 2017 1265 45 5447 2455 35 17.3% -343.00 [-432.34, -253.66] ’
WAL 4 2014™ 325 157 42 856 375 33 15.7% -531.00[-667.47, -394.53] ’
X3 2014 21839 1539 50 52228 323 50 18.7% -303.89[-313.81,-293.97] '
P4 , 220137 359 141 30 352 107 30 18.0% 7.00 [-56.34, 70.34] T
Total (95% CI) 227 223 100.0% -311.04 [-444.53, -177.55] , "-", , ,
Heterogeneity: Tau’=24 723.73; Chi*=104.56, df=5 (P<0.00001); '=95% 2500 =250 0 250 500
Test for overall effect: Z=4.57 (P<0.00001) A i HR4H

B3 HEASWRAHMEMLE

Figure3 Comparison of blood transfusion between precise group and control group
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EHEE pagiic| Mean Difference Mean Difference

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

kA 2 02014" 837 08 46 1218 191 46 21.7% -3.81[-4.41,-3.21] -

Rk, %2014 116 32 45 176 41 35 163% -6.00[-7.65,-4.35] - .

W, % 2014" 143 14 50 171 23 50 21.1% -2.80[-3.55,-2.05]

gt 2520121 20,53 1241 126 2572 1727 81 6.0% -5.19[-9.53, -0.85]

YRR, Z2010" 122 21 53 147 35 72 199% -2.50[-3.49,-1.51] |

M, 220137 111 25 30 105 46 30 15.0% 0.60 [-1.27, 2.47]

Total (95% CI) 350 314 100.0% -3.11 [-4.36, -1.87] ,., o

Heterogeneity: Tau’=1.76; Chi’=34.66, df=5 (P<0.00001); '=86% 4 2 0 2 4

Test for overall effect: Z=4.91 (P<0.00001) A EL pOpicEi|

B4 fHEASRAERR ER S

Figure4 Comparison oflength of hospitalization between precise group and control group

TEHEAR pog:igic] Odds Ratio 0Odds Ratio
Study or Subgroup Events SD Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
GHRY 2 2011M 1 21 8 38 19.5% 0.19[0.02, 1.62] -
i 42014 1 50 7 50 24.6% 0.13[0.01, 1.06] |
BWAE | 452014 3 42 7 33 26.1% 0.29[0.07, 1.21] - .
YRR, % 2010" 1 53 10 72 298% 0.12[0.01, 0.96]
Total (95% CI) 166 193 100.0% 0.18 [0.07, 0.45] -
Total events 6 32 } } ' i
Heterogeneity: Chi*=0.66, df=3 (P=0.88); '=0% 0.01 0.1 1 10 100
Test for overall effect: Z=3.66 (P=0.0003) K X HRZH

B 5

AN RAVGERRENLLER

Figure 5 Comparison of rate of positive margins between precise group and control group

2.3 MEMESH

2.3.1 REHFHRKEL 1)F 12Tigpyy B0 e s
I T ALT, HrPoRSHELL 497 B, XFHE4L 518 4,
& WEI T 22 5 A Gt 2 5 B (P<0.00001,
I’=98% ) , KR 1Bl ML LR A AL 5 I 43 B Meta
SrHT R4 %R A G ¢ E X (MD=-81.75,
95% CI=-109.50~-54.00, P<0.00001) ( [& 6A)
(2) F 6 WAFFE "R GE T OAST, Hod Ry
WEZH 234 ], XFBAL 232 ], SR IEIMESA
45t 2 S B (P<0.00001, I'=99% ) , ik %
B BIL R R B Y S I S0 T o Meta 43 #7784 22 57
H 4 it 2F & X (MD=-67.27, 95% CI=-94.36~
-40.18, P<0.00001) ( El 6B) . (3) £ 12 Hi b
gy 1810 e SRR W T TBIL, HdAgE4L 497 B,
X REZH 518 ], £ BT 22 A it R b
( P<0.00001, I’=93% ) , R H b AL 20 K 455 74
H I Meta BT R A 2 3 A G2 X
(MD=-4.54, 95% CI=-7.33~-1.75, P=0.001)
(E6C) . (4) A& 9Wiffgy 10121 15717200 47 i
T ALB, M doKS i 41 458 i, XF BB 41 397 f,
& WE I 22 5 A Gt 2 5 B (P<0.00001,
I’=99% ) , R B AL 0 #5845 FE 23 B o Meta

© WA )3 i [ & F A F A EFH

ST ZE R A ST FE L (MD=3.75, 95% CI=
0.54~6.97, P=0.02) (K 6D) .

2.3.2 REEFLE A 11LTHFZE 20 2HR
BRI RAE R AR, oS HEA 454 ), XF
HEZH 473 fi], 2B 4 WF5¢ 0] 6 5% i (P=0.81,
P=0% ) , >R FE & %00 B8 5 IF 50 e Meta 43
Br w2 22 7 A7 48 it 2= & L (OR=0.24, 95% Cl=
0.17~0.35, P<0.00001 ) , *5 4L %] BEL AH EE AR
J I RORE KRR (KL T)

2.3.3 1L EFE AWy F P RRE T
1AEAE kA, HihoRs EZH 270 9], %F R4 286 1], 4%
WL I S e (P=0.82, I’=0% ) , 1 H &>k
WA LA IR 53 H . Meta 0TI 2 R A G4 B
. ( OR=0.56, 95% CI=0.37~0.85, P=0.007) ,
FEHEAL B IR 1 AR BRI/ (K 8) .

2.3.4 1HFAFFE AH 7T GE T
VARAEAE R, P RS e 240 i, X IR 256 fi,
K WIS F FE (P=0.98, I'=0% ) , X &
RO B A IR A BT . Meta 2007 W 40 2% S5 G it
# Y (OR=1.61, 95% CI=1.01~2.57, P=0.04) ,
FEAE B B AR fE R (K9)
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RS bt Mean Difference Mean Difference

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

Bt 20139 4785 546 38 5866 582 36 10.7%  —108.10[-133.85, -82.35] -

HR%E 2014 4639 612 39 5798 66.1 37 10.5%  -115.90[-144.58, -87.22] -

akEAE 2 02014" 1011 156 46 1415 187 46 11.8% —4.04 [-4.74, -3.34] l

Rk, 4520141 1445 158 45 1378 183 35 11.7% 6.70[-0.92, 14.32] i

T, 4 2014 356.8 162.6 50 495.1 291.1 50 5.1%  -138.30[-230.72, -45.88] ]

WAL | ZE 0014 385 206 42 442 403 33 23% -57.00 [-221.07, 107.07]

Xi3f) 2014 338.19 37.02 50 444.32 5592 50 112% -106.13 [-124.72, -87.54] -

ERIK 4520147 352.27 202.44 36 413.01251.73 30  4.0% —60.74 [-172.49, 51.01] .

PhE |45 2012 59 10 40 120 23 67 11.7% —61.00 [-67.32, =54.68]

PR, 45 2010" 4548 1274 53 7146 2164 72 75% -259.80[-320.42, -199.18] 1

FEEA 4201477 15427 1426 28 17114008 32 6.6% ~16.73 [-88.46, 55.00]

Ui, 25 20132 359 155 30 473 116 30 6.8% —114.00[-183.28, -44.72]

Total (95% CI) 497 518 100.0%  —81.75 [-109.50, —54.00] | ’ , ,

Heterogeneity: Tau’=1 699.04; Chi’=637.42, df=11 (P<0.00001); ’'=98% -200 -100 0 100 200

Test for overall effect: Z=5.77 (P<0.00001) K e papiiza| A

TSR XTERZH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
ke 20201472944 163 46 3641 128 46 26.7% —-6.97 [-7.57, -6.37] .
AR A& 2011MY 169 131 21 350 293 38 5.0% -181.00[-289.71, -72.29]
WEk. % 2014™ 415 67 45 388 68 35 267% 2.70[-0.28, 5.68] '
BIAL 4 2014M 132 115 42 306 352 33 4.0%  -174.00 [-299.03, -48.97]
X3 2014 155.67 2438 50 301.24 32.93 50 255% -145.57[-156.93,-134.21]
MU, 25201320 325 114 30 432 115 30 12.0%  —107.00 [-164.91, -49.06]
Total (95% CI) 234 232 100.0% —67.27 [-94.36, —40.18] , ,’ , ,
Heterogeneity: Tau’=714.46; Chi’=640.62, df=5 (P<0.00001); ’=99% 200 =100 0 100 200
Test for overall effect: Z=4.87 (P<0.00001) FEEL X HRZH
A pag:ctic] Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
M= 20130 263 32 38 3890 79 36 95% -12.60[-1537,-9.83] ~
R 2014 255 41 39 384 69 37 97% -1290[-1547,-1033]
skikde 2 02014" 6.05 285 46 754 1.55 46 10.4% —1.49[-2.43, -0.55] -
wEF, 4 2014" 297 48 45 278 49 35 9.9% 1.90 [-0.25, 4.05] T
I, % 2014™ 432 369 50 485 137 50 4.0% -5.03[-16.21, 5.61] |
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Comparison of recovery of liver function between precise group and control group

B: Comparison of AST levels; C: Comparison of TBIL levels; D: Comparison of ALB levels
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Figure 7 Comparison of overall incidence of postoperative complications between precise group and control group

TBHEE *tHRZE Odds Ratio 0Odds Ratio
Study or Subgroup Events SD Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bl 20130 5 38 4 36 6.0% 1.2110.30, 4.92]
RS 2014 9 39 10 37 13.4% 0.81[0.29, 2.29] —
Tkakte | 22014 3 46 5 46 7.9% 0.57[0.13, 2.55] B
YR, 4 2011 5 21 17 38 15.6% 0.39[0.12, 1.27] -
B %T 2014 12 42 14 33 18.9% 0.54[0.21,1.42] +
YRR, 2520101 1 12 9 2 9.8% 0.13[0.01, 1.20]
MERAR | 4 2013 3 30 5 30 7.6% 0.56[0.12, 2.57] —
3 S [22]
KK, 45 2011 11 42 17 44 20.7% 0.56 [0.23, 1.41] .
Total (95% CI) 270 286 100.0% 0.56 [0.37, 0.85] L , , .
Total events 49 81 0.1 02 0.5 1 2 5 10

Heterogeneity: Chi’=3.67, df=7 (P=0.82); '=0%
Test for overall effect: Z=2.70 (P=0.007)

Hi e RO

B8 MEASWREA1 FERELR

Figure 8 Comparison of recovery of 1-year recurrence rate between precise group and control group
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Figure9 Comparison of recovery of 1-year survival rate between precise group and control group
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Figure 10  Analysis of publication bias
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A: Funnel plot of overall incidence of postoperative complications; B: Begg’s funnel plot; C: Egger’s
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A: Sensitivity analysis of AST; B: Sensitivity analysis of intraoperative blood loss
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