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Efficacy comparison of Glisson pedicle transsection and Pringle's

maneuver in hepatectomy for hepatocellular carcinoma:
a Meta-analysis

SHU Qiang', LIU Xiaoling’, XU Bo'

(1. Department of Hepatobiliary Surgery, Neijiang First People's Hospital, Neijiang, Sichuan 641000, China; 2. Department of

Department of Infection Prevention, Neijiang Hospital of Traditional Chinese Medicine, Neijiang, Sichuan 641000, China)

Abstract

Key words

Background and Aims: There has been no consistent conclusion about the effect of Glissonean pedicle
transection method and Pringle's maneuver in hepatectomy for hepatocellular carcinoma (HCC), and has
no verification from the large multicenter clinical trials as well at present time. This study was conducted
to evaluate the efficacy of the two methods in hepatectomy for HCC through Meta-analysis, so as to
provide reference for the selection of inflow occlusion methods during hepatectomy for HCC.

Methods: The clinical studies comparing Glissonean pedicle transection method and Pringle's maneuver
in liver resection for HCC were collected by computer-based searching in Chinese and English
databases, with the retrieval time from inception of the database to October 2021. A fter the quality assessment
and data extraction of the included studies, Meta-analysis was performed with RevMan5.3 software.

Results: A total of 15 studies was included involving 1 349 patients, of whom, Glissonean pedicle
transection was used in 684 cases (Glissonean pedicle transection group) and Pringle's maneuver was
performed in 665 cases (Pringle group). Results of Meta-analysis showed that the levels of alanine
aminotransferase (MD=-96.67, 95% CI=—156.69--36.65, P=0.002; MD=-55.57, 95% CI=-87.03--24.11,
P=0.000 5; MD=-41.33, 95% CI=-70.92—-11.73, P=0.006) and aspartate aminotransferase (MD=-71.92,
95% CI=-130.02--13.81, P=0.02; MD=-41.45, 95% CI=-60.62—--22.28 , P=0.000 1; MD=-38.89,
95% CI=-71.14—-6.65, P=0.02) on postoperative day (POD) 1, 3 and 7 as well as the levels of total
bilirubin (MD=-4.47, 95% CI=-7.75--1.18, P=0.002; MD=-5.09, 95% CI[=-10.05--0.12, P=0.04) on
POD 3 and 7 were lower in Glissonean pedicle transection group than those in Pringle group, and there
were no significant differences in albumin levels on POD 1, 3 and 7 between the two groups (all P>
0.05); the amount of intraoperative blood loss (MD=-98.48, 95% CI=-145.53--51.43, P<0.000 1) and
transfusion rate (OR=0.25, 95% CI=0.13—-0.46, P<0.000 1) in Glissonean pedicle transection group
were lower than those in Pringle group, and the operative time had no significant difference between the
two groups (P>0.05); the overall postoperative complications (OR=0.31, 95% CI1=0.22--0.43, P<0.000 1)
and hospital stay (MD=-2.94, 95% CI=-4.12--1.76, P<0.000 01) were less than those in Pringle group.
Conclusion: Glissonean pedicle transection is a safe and effective vascular occlusion method in
hepatectomy for HCC. Compared with Pringle's maneuver, Glissonean pedicle transection can
effectively alleviate liver injury, reduce intraoperative bleeding, postoperative complications and shorten
hospital stay. However, surgeons should select a suitable method for occlusion based on their own
personal experience, patients' conditions, and specific situation during surgery.

Liver Neoplasms; Hepatectomy; Therapeutic Occlusion; Meta-Analysis
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R1 PNTEREREHE

Table 1 General characteristics of the included studies

(=2 EH EHZEK MR FARA FEA R (n) AR (%) Bite(n)  MER/N(em)
Ji, &3] 2012 P RCS Glisson 1 K712 25 55.0+12.0 18/7 8.0+12.0
Pringle 1 25 58.0+9.0 18/7 7.849.0
Ke, 5 2020  HE RCT Glisson 5 A W% 25 56.0+£10.0 20/5 5.7
Pringle 1 25 56.368.64 23/2 5.4
Tsuruta, 1! 2002 HA RCS Glisson # 1 K71 159 62.3+8.7 111/48 e K
Pringle 1 100 61.2+8.8 67/33 P33
T, 2013 HH RCS Glisson 5 A Hr: 30 51.0£14.0 25/5 5.8+2.1
Pringle 1 30 52.0+12.0 23/7 5.843.0
XU, 20T 2017 W RCT Glisson 5 HE KT 28 50.2+10.5 20/8 5.7+22
Pringle £ 22 48.1+7.8 19/3 5.3+3.3
Sk, 2014 P RCT Glisson 4% Hi ik 35 F e F S F e
Pringle 1% 35 R K e S R K
SR, A 2018 i RCS Glisson 1K 62 57.0£9.3 43/19 4.51+2.68
Pringle & 65 59.2+11.6 45/20 4722273
JE %, 420 2013 HE RCS Glisson 5 F H77: 55 49.43+11.26 41/14 5.46+2.82
Pringle &= 54 49.21+10.94 41/13 5.24+3.32
# 55, A 2017 RCT Glisson A1 HTi% 24 57.7+7.4 15/9 PR
Pringle 2 24 57.3£7.9 16/8 et K
REMH, 45 2018 P RCS Glisson 5 i 34 49.65+13.2 25/9 TR K
Pringle 1% 30 49.2+12.6 22/8 KK
T, & 2019 RCS Glisson # % 28 57.8446.12 17/11 RAR R
Pringle ¥ 28 57.83+6.15 18/10 R
AT, 25 2016 i RCS Glisson # K% 89 46.5+5.9 68/21 R
Pringle ¥ 143 47.4+5.4 104/39 ES/ 9%
WM, ) 2020 RCS Glisson # 1 K71 28 48.23+8.42 16/12 6.92+3.15
Pringle 12 22 47.82+9.29 15/7 7.05+3.36
FRE, 40 2017 RCS Glisson % R 35 62.76 25/10 TR K
Pringle % 35 61.42 27/8 P4
YrEERR, &0 2014 [ RCS Glisson 5 1 Wi 27 61.0+9.0 23/4 e R
Pringle ¥ 27 58.0+7.0 22/5 e K

F2 MARCSHIREZEIFEM (NOS)
Table 2 Quality Assessment of included RCSs (NOS)

POE Jibprized REAAT e 45 R A
=2 EEONT ARREERNG)  REEH MSRMAEIMICE BT ROTETT GRS B SERniif] Wig it
fERE RUEERE ReiE O WERA RS HRBIIRT e fPEs SRS SEREPE
Ji, 1 1 1 1 1 1 1 1 8
Tsuruta, 2! 1 1 1 1 1 1 1 1 8
oA, A 1 1 1 1 1 1 1 1 8
Sl g A 1 1 1 1 1 1 1 — 7
J, AER0 1 1 1 1 1 1 1 1 8
RER, 45 1 1 1 1 1 1 1 — 7
TAf, 1 1 1 1 1 1 — 1 7
e, 25 1 1 1 1 1 1 1 — 7
HAJTME, A5 1 1 1 1 1 1 — 1 7
HHE, S 1 1 1 1 1 1 — 1 7
Vrdegr, 5 1 1 1 1 1 1 1 1 8

© WA I3 # [ % 8 S B 4 3 BT http:/www.zpwz.net



46 O AR 5531 %
*R3 MARCTHREE (Jadad)
Table 3 Quality Assessment of included RCTs (Jadad)
FEAILIT 3 ) 7= A BIEAH B e HE
SCHk P ELARE SCER R R B o BT N RIGHE R HEANE TR R
s IREEHLT A AR AL zﬁi 1 HLA R L iﬁgii WH R SRy eis BiS ca s
PR G AE [N ] 6] o N R H PR ]
Ke, 2514 — 1 — — 1 — 1 — 3
XU R, ST — 1 — — 1 — 1 — 3
Ry, G 2 — — — 1 — 1 — 4
Z5on, A — 1 — — 1 — 1 — 3
2.2 Meta iR ST (P<0.01, P>50%), % Kb HLRL N A

2.2.1

ALT & F

j‘LlM 16-20, 24, 26-27] j:[ij_ T7l<)’_ﬂ

822 i,

ALT, 9% 5155k 621 41,

B TARJEH

g9 AN SC Bk P A 9 T
1K ALT,

S KR

9 Iﬁ 6):': ?_E[M, 16-20, 23, 25-26] j;& J‘E T‘ 7Ii E /;‘g 3 9%

8 IJFI‘ ﬁ‘}f‘%[l{ 16, 18-20, 24-26] i{:&

Mo SR ER, Glisson FHBMAARFH 1. 3, 7K
ALT K34 00 AT Pringle 4, 25 E G iT2FE X

(MD=-96.67, 95% CI=-156.69~ -36.65, P=0.002;
MD=-55.57, 95% CI=-87.03~-24.11, P=0.0005; MD=

7R ALT, B &k 768 191 . 4 2H [H] -41.33, 95% CI=-70.92~-11.73, P=0.006) (& 1),
Glisson B4 Pringle 41 Weight Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
RESFE1RALT
Ke, 212020 22584 841 25 3568 977 25 3.7 -130.96 [-181.49, -80.43] _
i, %09 2013 3584 3842 30 4374 4354 30 0.9  -79.00[-286.79, 128.79] ———F——
XMEE, %2017 8247 4151 28 10525 1633 22 45 —22.78 [-39.60, -5.96] —
Sk, 1M 2014 3173 1412 35 4352 1771 35 3.0 -117.90[-192.94, -42.86] —_—
JEARARR, 402018 276 1283 62 3775 138 65 3.8 -101.50[-147.82, -55.18] —_
JE, &R 2013  254.64 37598 55 304.64 22148 54 2.0 -50.00 [-165.60, 65.60] -
256, &1 2017 273 45 89 536 121 143 4.4 -263.00[-284.93, -241.07] —
P, 4292017 321 16 35 386 31 35 4.5 -65.00 [-76.56, —53.44] -~
i@%i’i, 2014 351 27 27 373 35 27 45 —22.00[-38.67, -5.33] -
Subtotal (95% CI) 386 436 313  -96.67[-156.69, -36.65] <
Heterogeneity: Tau’=7 220.49; Chi’=368.48, df=8 (P<0.000 01); I’=98%
Test for overall effect: Z=3.16 (P=0.002)
ARES3IRALT
Ke, 21412020 184.12 6261 25 281.64 7475 26 40 -97.52[-13531,-59.73] [
ik, 4092013 2633 265 30 369.1 3392 30 1.4 -105.80[-259.83, 48.23] —
XV, %17 2017 25435 4622 28 34629 61.17 22 42 -91.94[-122.70,-61.18] -
R, %‘”“ 2014 2602 802 35 369.5 1224 35 3.8 -109.30[-157.78, -60.82] —_—

Fasik, %5912018 1445 596 62 1774 31 65 45 —32.90 [-49.54, —16.26] -
JH%, 422013 11935 8926 55 16328 109.41 54 40 -43.93[-81.45, -6.41] —_
FH,&P12019 4987 1698 28 3248 935 28 4.6 17.39[10.21, 24.57) -
W, 25512020 317.24 14628 28 384.62 14453 22 2.8 -67.38 [-148.52, 13.76] _
P, 420 2017 261 17 24 296 21 24 45 -35.00 [-45.81, =24.19] -
Subtotal (95% CI) 315 306 339 -55.57[-87.03, -24.11] <&
Heterogeneity: Tau’=1 792.39; Chi’=154.25, df=8 (P<0.000 01); I’=95%
Test for overall effect: Z=3.46 (P=0.000 5)
ARG TR ALT
Ke, Z£ 2020 61.09 433 25 12468 5515 25 43 ~63.59 [-91.08, -36.10] -
{5, %2013 80.9 65 30 1312 109 30 3.8 -50.30 [-95.71, —4.89] —_—
Sk, 2014 765 499 0 35 1216 725 35 42 —45.10[-74.26, -15.94] —_
JERAHE, 42018 498 289 62 325 93 65 46 17.30[9.76, 24.84] -
S, %‘2‘" 2013 58.72 4328 55 7224 51.88 54 45 —13.52[-31.47, 4.43] -
WA, 22016 182 62 89 316 98 143 44 134.00[-154.59, -113.41] -
BT, 45292020 7829 2567 28 10272 3052 22 45 —24.43 [-40.34, -8.52] -
P, 42017 87 1 35 112 20 35 46 ~25.00 [-32.56, —17.44] -
Subtotal (95% CI) 359 409 348 —41.33[-70.92, -11.73] <&
Heterogeneity: Tau’=1 680.83; Chi’=225.21, df=7 (P<0.000 01); I’=97%
Test for overall effect: Z=2.74 (P=0.006)
Total (95% CI) 1060 1151 1000  —64.35[-8641,-42.29] L g
Heterogeneity: Tau’=2 761.62; Chi*=958.03, df=25 (P<0.000 01);I*=97% t t t t
Test for overall effect: Z=5.72 (P<0.000 01) -200 100 0 100 200
Test for subaroup differences: Chi’=2.65; df=2 (P=0.27); I’=24.7% Glisson 75 i W4l Pringle 21

E1 RFE 1. 3. TRALTELE
Figure 1 Comparison of ALT levels at 1, 3 and 7 d after surgery
http://'www.zpwz.net
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2.2.2 AST & F 44 A X #k H FH 8 W wf
Gl 10 182024202 5 T R JF A 1K AST, ik B 0Ch
7724, 8 A HEl 1 BB TRGE T R 3 K
AST, B9 B ALk 592 f51), 8 0L fff 7! 1 1620 ol g
B TARJEH TR AST, SR 01ECH 768 5, 45 2 [H]
TS T PE (P<0.01, P>50%), % FH Bl AL A

A, 5 IR, Glisson A REWIAARGH 1. 3. 7K
AST /KB WA T Pringle 4, 225 H Giit =5 X
(MD=-71.92, 95% CI=-130.02~-13.81, P=0.02; MD=
4145, 95% CI=-60.62~-22.28 , P<0.000 1; MD=
-38.89, 95% CI=-71.14~-6.65, P=0.02) ([£2).

Glisson F R i Pringle 41 Weight  Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
RIGE 1R AST
Ke, 21412020 20448 160.6 25 300.68 139.17 25 25 -96.20[-179.50, -12.90] ———
A, 2013 3247 3359 30 444 4044 30 08  —119.30[-307.42, 68.82] ¢
Rk, 4802014 337 1593 35 4536 2849 35 19  -116.60 [-224.74, -8.46] ———
JERAHE, 20912018 204.6 449 62 2386 455 65 438 ~34.00 [-49.72, -18.28] —_
JEI%, 4202013 227.48 146.48 55 23327 18827 54 32 -5.79 [-69.19, 57.61] _
WA, 4292016 316 47 89 518 74 143 4.8 -202.00[-217.57,-186.43]
Tihe, 2 2017 319 21 35 371 14 35 49 -52.00 [-60.36, —43.64] -
R, &7 2014 323 2 27 313 17 27 49 10.00 [-0.49, 20.49] —
Subtotal (95% CI) 358 414 277 -T1.92[-130.02, -13.81] ~uim—
Heterogeneity: Tau’=5 823.56; Chi’=500.75, df=7 (P<0.000 01); P=99%
Test for overall effect: Z=2.43 (P=0.02)
RIGH 3K AST
Ke, 2142020 69.64 8319 25 19602 7355 25 3.9 -12638[-169.91, -82.85] +——
A, 2192013 139.7 1203 30 1668 1603 30 2.9 -27.10[-98.82, 44.62] —mM8M————
R, %0014 2561 1074 35 3456 1022 35 3.7  -89.50[-138.62, —40.38] ———
JERAE, %2018 968 343 62 1137  31.8 65 49 -16.90 [-28.42, -5.38] —
FE, 25202013 5515 4321 55 6835 3352 54 4.3 -13.20 [-27.70, 1.30] —
T, 5212019 2874 643 28 3589 1096 28 5.0 —7.15[-11.86, -2.44] -
HAJTME, 45292020 24342 80.02 28 3271 8801 22 38  -83.68[-130.91, -36.45] +———
P, 2292017 258 14 35 300 21 35 49 -42.00 [-50.36, ~33.64] -
Subtotal (95% CI) 298 294 338  —41.45[-60.62, -22.28] S 4
Heterogeneity: Tau’=529.91; Chi’=91.78, df=7 (P<0.000 01); ’=92%
Test for overall effect: Z=4.24 (P<0.000 1)
ARG TR AST
Ke, 2142020 3777 255 25 9267 2396 25 48 ~54.90 [-68.62, —41.18] —_
14, 2112013 46 189 30 558 428 30 4.8 —9.80 [-26.54, 6.94] —r
R, 40014 7230 593 35 1143 752 35 43 -42.00[-73.73, -10.27] e
JERARE, 92018 345 89 62 357 108 65 5.0 ~1.20[-4.64, 2.24] +
FE, 25202013 2912 1582 55 3685 1627 54 49 ~7.73 [-13.76, -1.70] -~
WA, &22016 216 41 89 363 21 143 49 -147.00[-156.19, -137.81] 4
WM, 25292020 8528 29.11 28 109.88 3223 22 4.8 —24.60 [-41.85, -7.35] —_
PERE, 2202017 98 11 35 122 15 35 49 ~24.00 [-30.16, ~17.84] -
Subtotal (95% CI) 359 409 385 -38.89 [-71.14, -6.65] il
Heterogeneity: Tau’=2 104.97; Chi’=894.67, df=7 (P<0.000 01); ’=99%
Test for overall effect: Z=2.36 (P=0.02)
Total (95% CI) 1015 1117 1000  -50.14[-68.77,-31.50] L2
Heterogeneity: Tau’=1 819.41; Chi’=1 605.81, df=23 (P<0.000 01); ’=99% f f } f
Test for overall effect: Z=5.27 (P<0.000 01) -100 =50 0 50 100
Test for subaroup differences: Chi*=1.04; df=2 (P=0.59); P=0% Glison 7518 W7 2H Pringle 21

E2 AREH1. 3. TRASTHR
Figure 2 Comparison of AST levels a 1,3 and 7 d after surgery
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AT FEOORIE T R EE 7T R ALB, B 65K
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356 5] . A RIAFAE S T (P<0.01, P>50%), X
FHEEHLR N AR g5 IR R, ARG 1, 3. 7K
ALB /K- F Gt L (¥ P>0.05) (E3).
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Glisson M4 Pringle H Weight  Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
ARJEHE 1 RALB
XVHEEL, 24172017 3374 208 28 3562 378 22 92  -1.88[-3.64,-0.12]
RoE, 40014 378 56 0 35 33.7 53 35 7.1 4.10[1.55, 6.65] )
JERATE, 12018 331 42 62 326 44 65 9.9 0.50 [-1.00, 2.00] _t
FEIZ, 4212013 3352 1851 55 3253 19.67 54 1.8 0.99[-6.18, 8.16] )
VFEERR, 5572014 43 6 27 40 6 27 5.7 3.00 [-0.20, 6.20] 4
Subtotal (95% CI) 207 203 337 1.19[-1.13,3.51] e
Heterogeneity: Tau’=4.74; Chi’=17.03, df=4 (P=0.002); I’'=77%
Test for overall effect: Z=1.01 (P=0.31)
REHEIRALB
XUHFEL, 25172017 3136 3.02 28 3221 206 22 101 -0.85[-2.26, 0.56] _
R, A0M2014 0 365 59 35 323 51 35 7.0 4.20[1.62, 6.78] e —
JaRssE, 402018 312 39 62 30.9 4 65 102 0.30 [-1.07, 1.67] —_—
FEI%, 25212013 3024 1922 55 3048 19.14 54 1.8 —0.24 [-7.44,6.96] ¢ )
FAE 422019 3367 941 28 3217 846 28 35 1.50[-3.19, 6.19] g
B, 412020 3382 519 28 3475 62 22 5.7 -0.93[-4.16,2.30] ¢
Subtotal (95% CI) 236 226 384 0.60[-1.02,2.22] —al—
Heterogeneity: Tau’=2.01; Chi’=12.12, df=5 (P=0.03); I’=59%
Test for overall effect: Z=0.73 (P=0.46)
REETRALB
SoEh, 2014 379 44 35 339 52 35 7.9 4.00[1.74, 6.26] E—
JERATE, 4172018 328 44 62 31.8 42 65 9.9 1.00 [-0.50, 2.50] .
FE, 452002013 3021 1974 55 3025 1836 54 1.8 -0.04[-7.20,7.12] ¢ y
W, 212020 3294 436 28 33.08 3.4 22 8.3 -0.14[-2.22, 1.94] _
Subtotal (95% CI) 180 176 279 1.44[-0.49, 3.37] i
Heterogeneity: Tau’=2.12; Chi’=7.62, df=3 (P=0.05); I’=61%
Test for overall effect: Z=1.46 (P=0.14)
Total (95% CI) 623 605 100.0 0.99 [-0.05, 2.04] <l
Heterogeneity: Tau’=2.26; Chi*=39.30, df=14 (P=0.000 3); I’=64% t t f t

Test for overall effect: Z=1.87 (P=0.06)
Test for subaroup differences: Chi*=0.45, df=2 (P=0.80); I’=0%

-2 -1 0 1 2

Glisson #5121 Pringle 21

B3 REHE1. 3. TRALBLER
Figure 3 Comparison of ALB at day 1, 3 and 7 after surgery

2.2.4 TBILKTF ZIASCHEPA 6 TWiffFsle o 152020
I8 T ARJFH 1K TBIL K, Bk 51 50 960 4],
7 IGAIF g 10 0 2 B S T R S 55 3 K TBIL /K,
SO B8R 836 1, 6 LA HE 1O 0 PR E T R
557 K TBIL KV, SV 155y 890 191 4% 2H 8] A7 1E
SR (P<0.01, P>50%), % BE LR B 5 4y
Bro S8R E7R, Glisson # HEWrZH AR 555 3. 7 K TBIL
KPR T Pringle 2, 22 R A G172 L (MD=-447,
95% CI=-7.75~-1.18, P=0.002; MD=-5.09, 95% Cl=
-10.05~-0.12, P=0.04) . PHAIAR G55 1 KX TBIL /K-
EZRTGI2EE L (P>0.05) (Kl4).

2.2.5 F AR ACE DA 15 WA R E
TFARBE, 31349 Il &, 45 4LE A7 S TPE
(P<0.000 01, PP=78%) , >R FH Bl LRI N7 A5 7Y 43 7
iR, WHFARRMER LG 2B X (P>
0.05) (&l5).
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DA (81 N7 N % o 1= G O B I 7
B B AETE S B (P<0.01, P=97%), % HIKEHL
RN AEHL o HT . 45 RN, Glisson 3 8 Wi 41 AR
L & /D Pringle 1, 2R A S IF¥E X (MD=
-98.48, 95% Cl=-145.53~-51.43, P<0.0001) (|¥16).
2.2.7 RpsdF A SCHR A 4 A 5500117
BT RPN, 27968, KA AIEESR
Bt (P>0.01, P=0), >k & &0 #8554 .
G5 R WK, Glisson # B W 41 R 4 1l %8 /0 T Pringle
H, ZRA5%2%E L (OR=0.25, 95% CI=0.13~
0.46, P<0.0001) (&7).

228 KRG EMI;IFLE WMAXHE P H 13 50
FEIT I IRGE TR G BRI ERE , 1040 £ &
Ho HUMAFESTE (P>0.01, P=8%), R
[ 5 B4R A B A B o 25 A R, Glisson 5 1 B 4
ARG BMAK I & AE D T Pringle 4, 2R3 A G %E
X (OR=0.31, 95% CI=0.22~0.43, P<0.00001) (|¥[8).
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Glisson FHEHT4L Pringle Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random,95% CI IV, Random, 95% CI
ARJE%E 1R TBil
Ke, 212020 2228 1658 25 3743 1715 25 3.1 -15.15[-24.50, -5.80] -
145, 261 2013 265 153 30 242 157 30 3.7 2.30[-5.54, 10.14] a4
R, 2014 261 87 35 372 294 35 2.8 -11.10[-21.26, -0.94] —
Jakasg, 212018 279 35 62 285 38 65 7.6 -0.60 [-1.87, 0.67]
FE, 2522013 2413 1225 55 2587 1311 54 56 -1.74[-6.51, 3.03] -
VFEERR, 45272014 23 5 27 34 5 27 6.9 -11.00[-13.67, -8.33] -
Subtotal (95% CI) 234 236 296 —5.72[-11.34,-0.09] ¢

Heterogeneity: Tau’=39.04; Chi’=58.86, df=5 (P<0.000 01); I*=92%
Test for overall effect: Z=1.99 (P=0.05)

REL 3R TBIl

Ke, 2142020 2128 1687 25 3612 212 25 2.6 —14.84[-25.46,-4.22] —_
145, 25192013 243 144 30 249 144 30 4.0 -0.60 [-7.89, 6.69] -+
Rtk 2014 273 88 35 39.7 29 35 2.8 -12.40[-22.44, -2.36] —
JERAGE, 202018 266 32 62 27 34 65 7.6 -0.40 [-1.55,0.75]

R, %29 2013 1915 1366 55 2316 1182 54 55 -4.01[-8.80, 0.78] -
AR, %2019 2121 432 28 2619 842 28 64  —4.98[-8.49,-1.47] M
M, 45212020 2945 97 28 3452 1085 22 49  -5.07[-10.85,0.71] ~
Subtotal (95% CI) 263 259 339  -447[-7.75,-1.18] ¢

Heterogeneity: Tau’=11.18; Chi’=20.41, df=6 (P=0.002); I’=71%
Test for overall effect: Z=2.67 (P=0.008)

RIGEE 7K TBil

Ke, 22020 1129 75 25 2867 802 25 5.9 -17.38[-21.68, ~13.08] -
ek, %19 2013 20 124 30 197 103 30 49 0.30[-5.47, 6.07] T+
i, & 2014 25 79 35 329 11 35 58 -7.90[-12.39, -3.41] -
JERAGE, 2502018 26.1 362 265 33 65 7.7 -0.40 [-1.50, 0.70]

R, 4292013 1452 936 55 1635 953 54 64 -1.83[-5.38, 1.72] 1
WM, 5212020 2422 685 28  27.82 823 22 5.9 -3.60 [-7.87, 0.67] ~
Subtotal (95% CI) 235 21 365 -5.09[-10.05,-0.12] ¢

Heterogeneity: Tau’=34.15; Chi’=64.89, df=5 (P<0.000 01); I’=92%
Test for overall effect: Z=2.01 (P=0.04)

Total (95% CI) 732 726 1000  —4.98[-7.08,-2.89] '

Heterogeneity: Tau’=14.57; Chi’=147.08, df=18 (P<0.000 01); I’=88% f t t {
Test for overall effect: Z=4.67 (P<0.000 01) -100 =50 0 50 100
Test for subaroup differences: Chi’=0.15; df=2 (P=0.93); I’=0% Glisson 75 T4 Pringle £

B4 AREH1. 3. TRTBILLLE
Figure 4 Comparison of TBIL levels at 1, 3 and 7 d after surgery

Glisson T4 Pringle 41 Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random,95% CI 1V, Random, 95% CI
Ji, %512012 80 25 25 100 35 25 64 -20.00[-36.86,-3.14] —_—
Ke, 251412020 163.48 4895 25 1558 30.65 25 51  7.68[-14.96,30.32] O
Tsuruta, 5112002 261 64 159 245 78 100 6.1 16.00 [-2.24, 34.24] —
AR, 2102013 291 91 30 282 93 30 20  9.00[-37.56,55.56] _—
XUAEEL, 4172017 109.16 27.33 28 9734 1034 22 79 11.82[0.81,22.83] —
RE g, 402014 1397 227 35 1230 152 35 84 16.60[7.55, 25.65] -
JAkaGR, 4092018 893 285 62 1037 318 65 8.1 —14.40[-24.89, -3.91] —
JE%, %2013 21946 59.32 55 2115 6853 54 48  7.96[-16.12,32.04] —_
20, 4212017 8874 1092 24 10875 24.53 24 8.0 —20.01[-30.75,-9.27] —_
AEBL, 4212018 101 205 34 1026 238 30 80  -1.60[-12.56,9.36] —
FAR 212019 8925 2134 28 10445 3267 28 7.1 -15.20[-29.65, -0.75) —
WA, 22016 116 21 89 105 35 143 8.8 11.00[3.79, 18.21] -
B, 4212020 105.38 3223 28 11221 4325 22 53 -6.83[-28.49, 14.83] S
Tk, 4522017 119 42 35 138 45 35 5.6  -19.00[-39.39, 1.39] —
VFEERR, 45212014 103 20 27 105 14 27 84  -200[-1121,721] —
Total (95% CI) 684 665 100.0 -1.61[-9.06, 5.84]
Heterogeneity: Tau’=150.43; Chi’=64.37, df=14 (P<0.000 01); ’=78% } } T t {
Test for overall effect: Z=0.42 (P=0.67) -100 =50 0 50 100

Glisson R W2 Pringle 2H
5 FARBEILE

Figure 5 Comparison of the operative time
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Glisson #F1EWI4L Pringle 4 Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Weight (%) 1V, Random, 95% CI 1V, Random, 95% CI
Ji, 251312012 145 20 25 298 42 25 9.4 —153.00[-171.24, -134.76] -
Ke, 242020 1,863 1344 159 1,751 1305 100 1.7 112.00[-218.25, 442.25]
i, 22013 638 564 30 588 323 30 29 50.00 [-182.57, 282.57] _—t
X, 4172017 251.27 4353 28 52514 90.62 22 8.9 —273.87[-315.03, -232.71] -
R, &82014 3569 1114 35 3234 115 35 8.5 33.50 [-19.54, 86.54] +—
Jakaom, 4012018 1513 345 62 1612 378 65 95 -9.90 [-22.48, 2.68] .
JE, 2522013 500 330 55 710 440 54 5.0 =210.00 [-356.21, -63.79] _
REHL, 212018 132 556 34 245 823 30 9.1 -113.00[-147.88,-78.12] -
AR, 4EP12019 13923 27.68 28 163.65 3489 28 94 —24.42 [-40.92, -7.92] .
WA, 45292016 450 63 89 520 120 143 9.3 ~70.00 [-93.63, -46.37] -
BITM, 41512020 308.12 84.32 28 42654 1024 22 8.5 —118.42[-171.40, -65.44] -
P, 2520 2017 298 72 35 468 81 35 9.0 —170.00 [-205.90, —134.10] -
VFEERR, 25272014 135 57 27 248 87 27 8.9 —113.00[-152.23, -73.77] -
Total (95% CI) 635 616 100.0  —98.48 [-145.53, -51.43] <
Heterogeneity: Tau’=6 047.17; Chi*=354.09, df=12 (P<0.000 01); ’=97% } } t t
Test for overall effect: Z=4.10 (P<0.000 1) =500 -250 0 250 500

Glisson 5 fE W20 Pringle 21
Ee6 AHHmELLE
Figure 6 Comparison of intraoperative blood loss

Glisson F5HENT4L Pringle 4 Weight 0dds Ratio Odds Ratio
Study or Subgroup Events Total Mean Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ke, 2512020 2 25 9 25 19.3 0.15[0.03, 0.81] —_—
FEI%, 4292013 11 55 21 54 39.5 0.39[0.17, 0.93] ——
HITHE, 25212020 2 28 7 22 17.0 0.16 [0.03, 0.90] —_—
PERE, 252 2017 2 35 11 35 24.2 0.13[0.03, 0.65] —_—
Total (95% CI) 143 136 100.0 0.25[0.13, 0.46] A 2
Total events 17 48
Heterogeneity: Chi’=2.24, df=3 (P=0.52); I*’=0% = f f =
Test for overall effect: Z=4.41 (P<0.000 1) 0'91 +,(‘)'A1 ! . ! 10

Glisson - fE W20 Pringle 21
7 ARepigmER b
Figure 7 Comparison of intraoperative blood transfusion rates

Glisson W4 Pringle £ Weight 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Mean Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ji, 232012 6 25 10 25 5.3 0.47[0.14, 1.60] —
Ke, 212020 4 25 17 25 10.1 0.09[0.02, 0.35]
1 4H, 2512013 7 30 15 30 8.1 0.30 [0.10, 0.92] —_—
R, 082014 12 35 24 35 11.1 0.24 [0.09, 0.65] —_—
JEIRssE, 45112018 8 62 12 65 7.2 0.651[0.25, 1.73] —_—
FEIZ, %212013 4 55 14 54 9.2 0.2210.07, 0.73] —_—
2556, 2212017 1 24 7 24 4.7 0.11[0.01,0.94] —————
ABAR, 25212018 5 34 11 30 7.0 0.30 [0.09, 0.99] —_—
TAh, %2019 3 28 4 28 25 0.72[0.15, 3.56] _—
AT, 4292016 10 89 33 143 15.8 0.421[0.20,0.91] —
HAJT M, 45212020 3 28 8 22 5.6 0.21[0.05, 0.92] _
P, 2520 2017 3 35 16 35 10.3 0.11[0.03, 0.43] —_—
VFEERR, 25771 2014 4 27 5 27 3.0 0.771[0.18, 3.23] —_—
Total (95% CI) 497 543 100.0 0.31[0.22, 0.43] 2
Total events 70 176
Heterogeneity: Chi’=13.08, df=12 (P=0.36); I’=8% F : } i
Test for overall effect: Z=7.14 (P<0.000 01) 0.01 0.1 1 10 100

Glisson 5 REWT4L Pringle 21
8 ARFREHELMELE
Figure 8 Comparison of overall postoperative complications
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2.2.9 Afx rz e | g A X EKRA 9 T
%[13—14, 16, 19-21, 24-26] ﬂijﬁ T‘ 'ﬁf E—E Hj— I‘ETJ s ;Hi" 796 ,fﬁﬂ /,%\ % ,
B B FEAE S B (P<0.01, P=85%), X HRKE#HL

RN ALY B o 25 R W, Glisson 7 4 W 21 48 B
A 6] J8 F Pringle 41, Z 5 A F it 5 L (MD=
-2.94, 95% CI=-4.12~-1.76, P<0.000 01) ([%]9),

Glisson FF 5 BT Pringle 1 Weight  Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
Ji, %2012 12 15 25 14 21 25 125  -2.00[-3.01,-0.99] "
Ke, 2142020 1372 297 25 1764 383 25 102  -3.92[-5.82,-2.02] .
A, 2013 105 46 30 1.1 25 30 102 -0.60 [-2.47, 1.27] 1
JARADR, 4012018 123 24 62 145 26 65 128  -220[-3.07,-1.33] .
%, 42013 12.1 55 55 12.3 46 54 102 -0.20 [-2.10, 1.70]
A58, 4212017 1226 213 24 1876 251 24 118  -6.50[-7.82,-5.18] .
WA, &2 2016 107 26 89 135 46 143 127  -2.80[-3.73,-1.87] .
WM, 212020 1082 326 28 14.05 447 22 9.3  -3.23[-5.45,-1.01] &
P, 252912017 972 378 35 1461 415 35 103  -4.89[-6.75,-3.03] .
Total (95% CI) 373 423 1000  -2.94[-4.12,-1.76] {
Heterogeneity: Tau’=2.63; Chi’=53.32, df=8 (P<0.000 01); I’=85% [ : : |

Test for overall effect: Z=4.87 (P<0.000 01)

-100 =500 0 50 100
Glisson 5 Wr2H Pringle 21

9 fEFTRTEILLEL
Figure 9 Comparison of length of hospital stay
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RO i 5 Z A AR e B ek . R E 1R
AST B BIF 5% o 25 35060 B G JF £ 52 M 458 K Y SCHR™!
5. A IR B -71.92 (95% CI1=-130.02~-13.81,
P=0.02 ) 7F & -38.53 (95% CI=-156.69~-36.65 ,
P=0.02),
24 ERIREF

X ARG I K e KA A AT e SF B o b, 46
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Figure 10 Funnel plot based on postoperative complication

rates
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