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Abstract
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Background and Aims: Hilar cholangiocarcinoma (HCCA) is a prevalent malignant biliary tumor
encountered in clinical practice with a unique anatomical location, high invasiveness, and great surgical
difficulty. In recent years, with the development of laparoscopic technology and minimally invasive
surgical techniques, laparoscopic radical resection of HCCA has been performed in some large
hepatobiliary medical centers. This approach has advantages over traditional open radical resection of
HCCA, but there is still some controversy regarding the choice between these surgical methods. This
study was conducted to compare the efficacy and safety of laparoscopic versus open radical resection of
HCCA through a Meta-analysis, providing evidence-based medical references for clinical practice.
Methods: The clinical studies comparing laparoscopic and open radical resection of HCCA were
collected by searching multiple domestic and international databases. The search period spanned from
the inception of each database to August 31, 2023. After screening the literature based on inclusion and
exclusion criteria, data extraction, and quality assessment of the included studies, a meta-analysis was
performed using RevMan 5.3 software.

Results: A total of 20 studies were included, involving 1 036 patients, of which 457 underwent
laparoscopic radical resection of HCCA (laparoscopic group), and 579 underwent open radical resection
of HCCA (open group). The meta-analysis results indicated that, in terms of primary outcomes, the
laparoscopic group had a higher number of lymph nodes dissected (MD=0.61, 95% CI = 0.11-1.12, P<
0.05) and a higher R, resection rate (OR=2.47, 95% CI=1.47-4.14, P<0.05), but had no statistically
significant differences in the overall postoperative complication rate or the 1-, 2-, and 3-year survival
rates compared with the open group (all P>0.05). For secondary outcomes, the laparoscopic group
had a longer operative time (MD=51.39, 95% CI=44.78-57.99, P<0.05), less intraoperative blood loss
(MD=-75.29, 95% CI=-92.46—-58.12, P<0.05), and shorter incision length (MD=-10.25, 95% CI=
-19.12—-1.38, P<0.05), as well as shorter length of postoperative hospital stay, time to postoperative
food intake, and time to postoperative ambulation compared with the open group (all P<0.05).
Conclusion: The current evidence suggests that laparoscopic radical resection of HCCA is safe and
effective, with an increased number of lymph nodes dissected, a higher R, resection rate, and less
trauma. However, due to the limitations of the studies, more high-quality research is needed to validate
these conclusions further.
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Figure 1 Literature screening process and results
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Table 1 General characteristics of the included studies

Sl (n) PRI AR (%) BMI (kg/m*) Bismuth 438 (VIVIIIV) 5%

= b MEEgESE Bk EEE P 1 iR T JH e T HHY
KL, 452023 o 45/42 51/36  58.5+14.4  60.1%x12.7  22.7+2.80 23.2+1.9  17/8/16/4  13/9/16/4  [alfiilE
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Table 2 NOS scale assessment
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o Rt *iiéﬂ R z;ﬁﬁ ’Wﬁﬂﬁzﬁﬁgﬁ SR B B
kg, 212023 1 1 1 1 2 1 1 1 9
Xiong, %7241 2023 1 1 1 1 2 1 0 0 7
Ma, 2512022 1 1 1 1 2 1 1 1 9
He, 2212022 1 1 1 1 2 1 1 1 9
HH g, 251 2022 1 1 1 1 1 1 0 0 6
Wiz g, %122 2022 1 1 1 1 1 1 0 0 6
FEHAT, F19 2021 1 1 1 1 1 1 0 0 6
B, Z51°1 2021 1 1 1 1 1 1 0 0 6
Zeletg, 25172021 1 1 1 1 2 1 0 1 8
XUSCAR, 4510 2021 1 1 1 1 1 1 0 0 6
Whar i, 251 2021 1 1 1 1 1 1 1 1 8
Zhang, 212020 1 1 1 1 2 1 0 1 8
B A= AR, 451212020 1 1 1 1 1 1 0 0 6
BT, 451912020 1 1 1 1 1 1 1 1 8
B HAMe, 4192019 1 1 1 1 1 1 0 0 6
LEfE, 45812019 1 1 1 1 2 1 1 1 9
Btlg, %2019 1 1 1 1 1 1 1 1 8
AR, 4572018 1 1 1 1 1 1 0 1 7
A, 402014 1 1 1 1 1 1 0 1 7
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Bh g, 250012019 95 188 22 98 179 34 94 -0.32[-1.31,0.67] —=
Total (95% CI) 343 417 100.0 0.61[0.11, 1.12] ¢
Heterogeneity: Tau’=0.45; Chi*=34.12, df=13(P=0.001); P=62% :4 12 0 }2 il
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Figure 2 Meta-analysis of number of lymph node dissection between the laparoscopic and open groups
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JE T Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
He, 25212022 15 16 28 32 5.9 2.14[0.22, 20.93] j:—
Ma, %5211 2022 14 20 34 47 31.0 0.89[0.28, 2.82]
Xiong, 45242023 32 34 26 30 8.3 2.46[0.42, 14.52] —_
Zhang, %5 2020 14 14 7 9 1.5 9.67[0.41, 228.25]
X SCAR, 41012021 12 14 14 16 9.5 0.86[0.10, 7.04] —_—
W73k, 2181 2021 15 15 35 35 Not estimable
B4, 45192014 14 14 5 5 Not estimable
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ZelglE, 22070021 19 19 29 42 24 17.85[1.00, 317.96]
JEME, 250912021 27 30 18 30 9.2 6.00[1.48, 24.30] —_—
i, 45192020 54 54 54 54 Not estimable
b R, 251012019 21 22 34 34 9.1 0.21[0.01, 5.33] -
B 2 A, 450212020 16 16 11 12 2.0 43010.16, 115.31]
Total (95% CI) 353 443 100.0 247[1.47,4.14] <&
Total events 332 380
Heterogeneity: Chi*=10.42, df=9 (P=0.32); '=14% L t t i
Test foroverall effect: Z=3.41 (P=0.000 7) 0.001 _— QE-‘ 1 ﬂglﬂf’g o 1000
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Figure 3 Meta-analysis of R, resection rated between the laparoscopic and open groups

http://www.zpwz.net



4 8 0] REM, SRR G TR IS M0 BR AR5 7 AT 1T304 0 77 2 He B B9 Meeta 247 1211
223 REEIFREL AR PAM0FHRS BB IEAT Meta 5087, G5 3R on, PABREAR

HRARAE T ARG BIFARE KRR, RIS AT I A
(1 53 51 A 30.63% (140/457) M1 37.82% (219/579) ,

Ja Bt RIE R AR ER TG 2FE X (OR=0.72,
95% C1=0.46~1.15, P>0.05) (|5 4).

& SCHR B AR AR SR (P=50%, P<0.1), FFHFEHL

s FrEA Weight 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total (%)  M-H, Random, 95% CI M-H, Random, 95% CI
He, %21 2022 7 16 14 32 6.2 1.00[0.30, 3.35] s e
Ma, ££21 2022 18 20 28 47 48 6.11[1.27, 29.44]
Xiong, %2023 16 34 18 30 73 0.59[0.22, 1.60] —
Zhang, %1 2020 7 14 8 9 2.9 0.13[0.01, 1.28] -
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Figure 4 Meta-analysis of total postoperative complication rates between the laparoscopic and open groups
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BERG U EREZF A5 %E X (MD=-0.88, H AR J5 i A LTI A
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W7k, 2182021 394 3582 15 33971 3339 35 6.0 54.29 [33.05, 75.53] —_
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R, 22512023 350 70 45 290 90 42 3.1 60.00 [25.95, 94.03] —_—
s, 22018 263 3093 10 213.83 37.06 24 5.1 49.17 [24.94, 73.40] —_
sefh, 4812019 21 137 17 292 66 17 35 129.00[97.62, 160.38] —_—
Bz, 412019 260 303 13 210 356 14 49 50.00 [25.12, 74.88 —_
FICHR, 4622022 381.28 102.37 32 296.81 84.74 59 22 84.47 [42.93,126.01]
Zelgle, 2507 2021 42838 96.12 19 303.55 115.14 42 1.3 124.83[69.33, 180.33] —_—
SRR, &512021 5221 24 17 4362 334 17 67 85.90 [66.35, 105.45] —
WizlE, 4212022 49428 862 40 43595 5215 45 3.6 58.33 [27.58, 89.08] —_
PO, 20912021 486.75 5033 30 35742 3578 30 5.7  129.33[107.23,151.43] —_
Vided, £1312020 2634 214 54 2131 124 54 139 50.30 [43.70, 56.90] -
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B AR, 122020 2677 654 16 14125 259 12 29 126.45[91.21, 161.69] —_
Total (95% CI) 442 564 100.0 51.39 [44.78, 57.99] )
Heterogeneity: Tau?=70.53; Chi*=702.89, df=18 (P<0.000 01); ’=97% 1200 1(!)0 0 1(1)0 2(!)0
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Figure 5 Meta-analysis of operative time between the laparoscopic and open groups
Jid:ats v FrE4A Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
He, %:2912022 300 162.56 16 60031041 32 1.5 -300.00 [-433.83, =166.17]
Ma, 2212022 310 1586 20 2223 1829 47 3.0 87.70[0.72, 174.68] —
Zhang, 112020 8214 7138 14 620 6812 9 0.1 201.40[-379.86, 782.66] —_—
XA, 20492020 165.9 15 15 2528 28 15 139  -86.90[-88.51,-85.29]
XUSCHR, 0912021 264.29 139.27 14 19375 6801 16 3.4 70.54 [-9.66, 150.74] —_
WES7is, 2812021 239.33 116.77 15 403.43 14029 35 3.8 -164.10[-239.28, -88.92] —
BAAR, 912014 267.65 5637 14 31253 3534 5 75 —44.88 [-87.68, 2.08] '
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B, 5592019 176 97.1 13 259 953 14 4.0 -83.00[-155.65,-10.35] —_
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PR, 2312020 1754 231 54 2613 3401 54 132 -85.90[-96.89, -74.91] *
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Total (95% CI) 423 549 1000  -75.29[-92.46, -58.12] (]
Heterogeneity: Tau’=550.55; Chi’=87.21, df=18 (P<0.000 01); P=79% | (=)OO S(=)0 0 S(=)0 1 =0()()
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Figure 6 Meta-analysis of intraoperative blood loss between the laparoscopic and open groups
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icgiat vzl FrHEA Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random,95% CI 1V, Random, 95% CI
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R, 26212022 1234 346 32 151 448 59 94 -2.76 [-4.42, -1.10] —_
Z g, 272021 13 1.6 19 1829 921 42 52 -5.29[-8.17, —2.41] R
FRAR &2021 158 13 17 183 1.7 17 124 -2.50[-3.52, -1.48] -
WS RE, 222022 1604 348 40 1781 255 45 11.0 ~1.77 [-3.08, -0.46 —
JEME, 251912021 784 156 30 1193 194 30 13.0 -4.09 [-4.98, -3.20] -
S o, 25192019 12 216 22 1531 195 34 119 —3.31[-4.43, -2.19 -
FpAARE, 4122020 10 28 16 153 3.8 12 6.1 -5.30[-7.85, -2.75] _
Total (95% CI) 282 419 100.0 -3.33[4.14, -2.52] ¢

Heterogeneity: Tau’=1.10; Chi*=31.01, df=13 (P=0.003); =58%
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Figure 7 Meta-analysis of postoperative hospital stay between the laparoscopic and open groups
BREEA FEH Weight Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total (%) IV, Random,95% CI 1V, Random, 95% CI
Ma, 452112022 54 26 20 49 21 47 110 0.50 [-0.79, 1.79] —
XA, 40012021 536 15 14 631 439 16 60  —-0.95[-3.24,1.34] -
T, 42014 342 123 14 356 134 5 106  -0.14[-1.48,1.20 _—
s, 24582019 42 21 17 68 29 17 85 -260[-4.30,-090] ——————
HfiE, 4512022 391 089 32 532 086 59 17.0 -1.41[-1.79,-1.03] —-
Zafeges 250712021 4 16 19 65 23 42 130 -250[-3.50,-1.50] R —
S, 41 2021 46 03 17 47 03 17 176  -0.10[-0.30,0.10] -
WlizkE, 45292022 428 113 40 464 127 45 163  -0.36[-0.87,0.15] —
Total (95% CI) 173 248 1000 -0.88[-1.57,-0.19] <o
Heterogeneity: Tau?=0.69; Chi*=61.13, df=7(P<0.000 01); P=89% } } } }
Test for overall effect: Z=2.51 (P=0.01) -4 -2 0 2 4
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Figure 8 Meta-analysis of postoperative feeding time between the laparoscopic and open groups
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JE e FrEA Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random,95% CI 1V, Random, 95% CI
Xk, 20412020 290 09 15 38 13 15 146 -0.90[-1.70,-0.10]
R, 212022 338 066 32 524 088 59 169 -1.86[-2.18,-1.54] —_
SRR, F51 2021 22 03 17 29 04 17 17.1 -0.70[-0.94, -0.46] --
WIBKE, 4222022 269 048 40 3.1 052 45 172 -0.42[-0.63,-0.21] -
JECE, 25191 2021 1.66 043 30 297 051 30 17.1 -1.31[-1.55,-1.07] -
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Total (95% CI) 156 200 1000 -1.33[-2.10,-0.57] e
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Figure 9 Meta-analysis of postoperative ambulation time between the laparoscopic and open groups
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sEf, 22812019 8 5 17 20 6 17 197
ffzE AR, 250212020 7.9 35 16 256 29 12 20.1

Total (95% CI) 101 122 100.0
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Test for overall effect: Z=2.26 (P=0.02)
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Figure 10 Meta-analysis of length of the incision between the laparoscopic and open groups
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