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Meta-analysis of clinical efficacy of combined vascular resection plus

reconstruction in radical resection of hilar cholangiocarcinoma
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Abstract

Key words

Background and Aims: For hilar cholangiocarcinoma (HCCA), vascular invasion is one of the major surgical
obstacles. The observed variables were varied in different clinical studies on combined vascular resection and
reconstruction, which generated mixed conclusions. This study was conducted to systematically evaluated the
safety, efficacy and short- and long-term efficacy of combined vascular resection plus reconstruction during radical
resection of HCCA by Meta-analysis.

Methods: The studies comparing the radical resection of HCCA combined with vascular resection plus
reconstruction and without vascular resection, the former includes hepatic artery resection plus reconstruction
and portal vein resection plus reconstruction, were searched in several national and international databases. The
retrieval time was defined between January 1, 2009 to January 1, 2019. The clinical variables associated to the
safety, radical effectiveness and short- and long-term efficacy od the two surgical types were compared by Meta-analysis.
Results: Eighteen studies were finally included (all were retrospective studies), involving a total of 3 260 patients,
with 904 cases undergoing vascular resection plus reconstruction (vascular resection group) and 2 356 without
vascular resection (control group). In studies defined subgroups containing 237 cases undergoing hepatic artery
resection plus reconstruction (hepatic artery resection subgroup) and S60 cases undergoing portal vein resection
plus reconstruction (portal vein resection subgroup). The results of Meta-analysis showed that in vascular
resection group compared with control group, the incidence rates of overall postoperative complications (OR=1.09,
95% CI=0.78-1.54, P=0.61) and liver failure (OR=0.84, 95% CI=0.56-1.24, P=0.36) had no significant difference,
but the incidence rates vascular complications (OR=6.79, 95% CI=2.16-21.38, P=0.01) and liver abscess
(OR=7.47,95% CI=2.63-21.18, P=0.01) were increased; the postoperative mortality had no significant difference
(OR=1.27, 95% CI=0.84-1.93, P=0.25); the 1-, 3- and S-year survival rates all had no significant differences
(OR=0.69, 95% CI=0.56-0.85; OR=0.62, 95% CI=0.52-0.75; OR=0.61, 95% CI=0.49-0.76, all P<0.05); the
R, resection rates had no significant difference (OR=0.96, 95% CI=0.66-1.40, P=0.84). The subgroup analysis
showed that there were no significant differences in incidence rates of overall postoperative complications between
either hepatic artery resection subgroup or portal vein resection subgroup and control group (both P>0.05); the
S-year survival rate in hepatic artery resection subgroup was lower than that in control group (OR=0.44, 95% CI=
0.30 0.67, P=0.01), but had no significant difference between portal vein resection subgroup and control group
(OR=0.96, 95% CI=0.66 1.40, P=0.84). In addition, the S-year survival rate in patients with R, resection was
higher than that in patients with R resection, and in patients without lymph node metastasis was higher than that
in patients with lymph node metastasis (both P<0.05).

Conclusion: The combined vascular resection plus reconstruction during radical resection for HCCA is generally
acceptable, it can improve the R, resection rate and the prognosis to a certain extent. In cases with portal vein
invasion, performing R, resection combined with vascular resection and reconstruction will not increase the
postoperative complications and mortality, or worsen the prognosis. When the complicated hepatic artery
invasion is the only obstacle for R, resection, which cannot be simply considered as a contraindication for radical
surgery, and still can be treated surgically with caution, so as to maximize the benefit for the patients.
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Figure 1 Literature screening process
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Table 1 The general characteristics and quality of the included studies

. PR i 1 € S 1K= 293 FEASL (n) SAIERAE[n (%) ] AREWRIEE [n (%) ]
kBRSO T gaon  mEVIRAL STRAL MEVIRAL TR YRl Al
de Jong, % ¥ M [ 1984—2010 PVR 173 JoBdE JOEdE 9(18) 26(18)
Hemming, 55" 3¢E  [IEIME  1999—200 PVR 4 53 1(2) 4(8) 1(2)  4(8)
Hoffmann, 2" f#[&  [mlEid:  2001—2012 PVR 39 21 (100) 11 (28) 4(19)  5(13)
Tgami, 25 HA  [EEi#E  2001—2008  HAR+PVR 53+69 176 JoBdE JoEdE 5(5) 1(1)
Lee, % ) WEE WIEE 2001—2008 PVR 264 T TeEE JoEdE  JoEdE
Matsuyama, 25 "9 HA  [EEEE 1992—2014  HAR+PVR 44454 74 74 (76) 61 (76) 6(6) 3(4)
Miyazaki, %5 " AA [WEE 2001—2008  HAR+PVR 3425 79 B JoEdE 1(4) 1(1)
Nagino, 45 " HA  [EEifE  1997—2009 HAR+PVR 50 211 JoEdE TR TEdE ToEdE
Noji, % " HA  [mlEibE  2000—2015 HAR 181 16 (57) 93 (51) 1(4) 12(7)
Oguro, % HA  [E#E 20002011 HAR+PVR 167 TR ok TEdE OBdE
Peng, 4 ! Wl [EEEPE 2005—2012 HAR 26 35 15(58) 15 (43) 2(8) 3(9)
Schimizzi, % ™ £ [EIE  1998—2015 HAR+PVR 19+12 170 19(61) 114(61) 3(10) 12(7)
Song, % ™ whE [ 1989—2005 PVR 208 24 (47)  8(47)  5(10)  6(3)
Tamoto, %5 HAS  [EiE 2005—2009 PVR 36 13 21 (58) 10 (77) 1(3) 2(15)
Wang, % P pE O FEEE 20052012 HAR+PVR 24+16 114 16 (40) 40 (35) 1(3) 4(4)
Young, % ! Yo [ERE 2001—2008 PVR 30 JoEdE JoRdE 1(5) 3(10)
Yu, 45 P9 Wl [mEEPE 1998—2010  HAR+PVR 47425 174 27(38)  61(37) T ToEdRE
WRESE P vplE [IEiE 2008—2016  HAR+PVR 47+24 174 39(55) 96 (55) TEdE  TEE
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Table 1 The general characteristics and quality of the included studies (continued)
ey S EEAFR [0 (%) ] R YIBRR [ (%) ] SHEAFE [ (%) ]

kR SO el Rl MAEUIRG TR R, R, N, N s
de Jong, % 1 %E WM 17 (33)  43(25)  51(26)  7(7) 51(260)  7(7) 45(27) 19(14) 7
Hemming, %" 25 [ 18 (43) 23 (43) 40(50) 0(0) 40(50) 0(0) 28(47) 8(23) 6
Hoffmann, 2™ f[E  [mEiE 4 (19) 6 (15) 11(30)  0(0) 11(30) 0(0) JoEE oEdE 7
Tgami, & " HAS  [ml)id: 7(6) 25(14) 102 (52) 18(18) 102(52) 18 (18)  8(5) 2(5) 6
Lee, 45 "7 shE O EEIE 12 (32)  110(42) 101 (47)  9(10) 101 (47) 9(10) 76 (3)  5(7) 6
Matsuyama, % " A [mEiPE 38 (39) 34 (46)  6(17) 2(22) 6(17) 2(22) 8(44) 2(8) 6
Miyazaki, 2= " HAS (Al B eEdE 21(33)  10(23) 21(33) 10(23)  4(12) 1(4) 5
Nagino, 2 [ HA  [EE 2(4) 34 (16) 2(7) 0(0) 2(7) 0(0) ks oEdE 7
Noji, 2 1 HA  [mEdE 5(18) 48 (27) oA JoEdE Bl JoEdgE JofdE oEdE S
Oguro, % 2 HA [\ 12(21)  79(47) 80 (50) 10(15) 80(50) 10(15) 72(60) 21(20) 6
Peng, 45 ! dE EEEE 8 (31)  13(37) JuHdE JoEdE oEdE oBdlE JoBdE EdE 6
Schimizzi, % ™ & [FEME JEdE R TR TJoBdE oEdlE oBdE ToBdE oEdE S
Song, % ! whE [EE S 9 (18) 56 (27)  55(30)  61(15) 132(67) 61(15) 63(33) 2(3%) 7
Tamoto, 5™ HA REEE  5(14) 0(0) JoEdE JoBdE okdRE oBdE oBdE osdE 7
Wang, %5 i EEPE 10(25)  33(25)  40(29)  0(0)  40(29)  0(0) 40(40) 3 (5) 7
Young, % el mEE JoBdE EEdE 12(41)  1(5)  12(41) 1(5) 1(4) 1(4) 5
Yu, &5 P ME [l 3(4)  37(21)  53(45) 11(22) 53(45) 11(22) i IHdE 8
WimsE, Y hE mEgE  7(10) 24 (14) EdE  ToBdiE JokdlE JeddlE 30 (16)  0(0) 7
2.2 Meta DR OR=1.18, 95% CI=0.81~1.73, P=0.31) ., 71f &K
221 R B X WKt A & K £ F 10K X J A ORI ACRE, B IMAE IF A RE . R . R
i 1510 1920242020 4 ST R R BRI RORE R A R oh, X B i A D B AL RN BR AL, T e R v Uy If
PR T P (1K= 7)1 I DO B2 N S R NP (KA FR N 12.93% M1 17.54% ) , 23 LG

RARE R AR N 57.38% . 49.66%, 2R ILGEi
% X (OR=1.09, 95% CI=0.78~1.54, P=0.61)
(E2) o WAHBITERFYW, FEARE BRI LIE
Dy, St bk 5 S 2E RN 1T kDD B S A K A R Ay
SR 59.56% . 62.59%, 4% FXF X IRAL, Tatit
%5 (OR=1.18, 95% CI=0.81~1.73, P=0.40;

= X (OR=0.84, 95% CI=0.56~1.24, P=0.36) ,
I 48 - 2 RE N e i 5 T (AR 4 0l 3.98%
M 0.16%. 10.52% F12.76% ) , 1 18 4 it % %
% (OR=6.79, 95% CI=2.16~21.38, P=0.01;
OR=7.47, 95% CI=2.63~21.18, P=0.01)
(£2).

mEVIERA TERLH Weight Odds Ratio 0Odds Ratio
Study or Subgroup Events  Total Events  Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Hoffmann, % ") 21 21 11 39 13 106.57[5.94,1910.28] _—
Matsuyama, &5 ' 74 98 61 74 11.1 0.66 [0.31, 1.40] —
Noji, 2 [ 16 28 93 181 10.4 1.26[0.57, 2.82] ——
Peng, % ! 15 26 15 35 7.6 1.820.65, 5.07] ——
Schimizzi, 46 1 19 31 114 170 10.6 0.78 [0.35, 1.71] ——
Song, % 24 51 82 208 13.6 1.37[0.74, 2.53] =
Tamoto, % ** 21 36 10 13 45 0.42[0.10, 1.79] _
Wang, 4 Pl 16 40 40 114 114 1.2310.59, 2.59] ——
Yu, & P 27 72 61 166 145 1.03[0.58, 1.83] ——
BSR4 P 39 71 96 174 14.8 0.99 [0.57, 1.72] ——
Total (95% CI) 474 1174 100.0 1.09 [0.78, 1.54] &
Total events 272 583
Heterogeneity: Tau’=0.13; Chi’=16.25, df=9 (P=0.06); '=45% f } } |
Test for overall effect: Z=0.51 (P=0.61) 0.001 0.1 1 10 1 000
Ak X AR

B2 mMEVRASHRAEREEMEHARERERILR

Figure2 Comparison of the incidence rates of overall postoperative complications between vascular resection group and control group
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Table 2 Subgroup analysis of the overall postoperative complications
J AR L B (n) ST
45 i3] 2 M A I S

BRI ARE A YIBRA 10/ 131620724, 26-27] 272/474  583/1174 1.09  0.78~1.54 45 0.06 0.61

[T KR 45 81/136 311/512  1.18 0.81~1.73 0 0.61 0.31

Rk IsRwas 610202 98/158 419/748  1.18 0.81~1.73 0 0.67 0.40
MAEHEAE IS DI SRR 15/377 1/630 679 2.16~21.38 0 0.69 0.01
I RE M MG gl 131620721, 23-24.27] 48/371 147/838  0.84 0.56~1.24 3 0.41 0.36
I LA YIBRAL B 16/152 8/290  7.47 2.63~21.18 0 0.69 0.01

222 *)‘%%%5_ 13 %iﬁg}( [5, 8, 12-14, 16-17, 19, 21-25]
WETARERILR, S RER. METRH
FXF BB AR 598 58 R 43 5~ 7.23% 1 7.60%, #

SIS X (OR=1.27, 95% CI=0.84~1.93,
P=0.25) (K 3) .

mEVIRRA XERZH Weight 0Odds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
de Jong, % 1 9 51 2% 173 252 1.21[0.53, 2.78] I -
Hemming, %5 1 42 4 53 8.9 0.30 [0.03, 2.78]
Hoffmann, 2 ™ 4 21 5 39 73 1.60 [0.38, 6.74] —_—
Igami, %5 [ 5 111 1 187 1.8 8.77[1.01, 76.10]
Matsuyama, % ' 6 98 3 74 8.3 1.54[0.37, 6.39] _
Miyazaki, % " 1 28 1 79 13 2.89[0.17, 47.80]
Noji, 2 1" 1 28 12 181 8.0 0.52[0.07, 4.18] —
Peng, % ! 2 26 3 35 6.1 0.89 [0.14, 5.74] _
Schimizzi, 2 ™ 3 31 12 170 8.7 1.41[0.37, 5.32] e
Song, %5 1 5 51 6 208 5.5 3.66[1.07, 12.51]
Tamoto, 25 124 1 36 2 13 7.4 0.16 [0.01, 1.90]
Wang, % P! 1 40 4 114 52 0.71[0.08, 6.50]
Young, %5 > 1 21 3 30 6.1 0.45 [0.04, 4.65]
Total (95% CI) 584 1356 100.0 1.27 [0.84, 1.93] -
Total events 40 82
Heterogeneity: Chi’=12.64, df=12 (P=0.40); '=5% I } I |
Test for overall effect: Z=1.15 (P=0.25) 0.01 0.1 1 10 100
MAYIBRA X IR

# 3

MEVIRASNRARGHILELE

Figure3 Comparison of the mortality rates between vascular resection group and control group

2.23 1.3.5 % &

/5 5,8, 12-14, 16, 18-19, 21-24, 26-27
14 )FF% [ . 16, 1

KA AR A

/% 5,8, 12-14, 16, 18-24, 26-27
15 ﬁ [ ]

N

15 % jC ﬁ [5. 8, 12-16, 18-21, 23-25, 27] ?I—ZJ jﬁ T /;%— 1 3

SAERMRAELFR, g R B M Y4
AR AFES 1. 3. 5ERBKETERS NN
69.96% . 33.04% . 19.55% Fl 74.65% . 40.16% .

N

27.48%, 2 5 YA 5 i % B X (OR=0.69,
95% CI=0.56~0.85, P=0.01; OR=0.62,
95% CI=0.52~0.75, P=0.01; OR=0.61,

95% CI=0.49~0.76, P<0.000 1) . 5 4F M 1k 4 7%
RILES I 4, WHMHrEE LW, 16 5 F M4 17
R, 11 kDI BRI 2 % b X BB 4 (5 AR AR A7 R
h25.30% F126.74% ) T4 it 2% 2% % (OR=0.89,
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Figure 4 Comparison of the 5-year survival rates between vascular resection group and control group
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Figure 6 Comparison of the S-year survival rates between R, resection group and R, resection group
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Figure 8 Funnel plot for Meta-analysis of the 3-year survival

rates of vascular resection group and control group
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