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Abstract

Background and Aims: Gallbladder carcinoma (GBC) is the most common malignant tumor of the
biliary system, accounting for 80%-95% of biliary malignancies worldwide, and has a poor prognosis

with a S5-year overall survival (OS) rate of only 10%-25%. At present, radical resection is the only
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possible way to cure GBC, but the recommended scopes of hepatic resection for T2 GBC are different in
different guidelines. Therefore, this study was conducted to systematically evaluate the optimal scope of
hepatectomy for T2 GBC.

Methods: Computer retrieval was performed in PubMed, Embase, Web of science, Cochrane Library,
China Biology Medicine disc (CBMdisc), China National Knowledge Infrastructure (CNKI), Wanfang
Database and VIP Database according to the inclusion and exclusion criteria, and the quality of eligible
literature was assessed by the Newcastle-Ottawa Scale. RevMan version 5.4 software was used to
analysis the difference of 1-, 3-, 5-year OS rate of patients of each group.

Results: Finally, 8 papers were selected, all included stage T2 GBC, and two of which included stage
T2a and T2b GBC. Meta-analysis results showed that there was no difference in R, and R, section of
stage T2 GBC between the wedge liver resection with at least a 2-cm margin from the gallbladder bed
and liver segment IVb+V resection in 1-, 3-, and 5-year OS rate (OR=0.70, 95% CI=0.45-1.09, P=0.12;
OR=1.10, 95% CI=0.79-1.53, P=0.58; OR=1.18, 95% CI=0.89-1.56, P=0.25). There was no significant
difference in 1- and 5-year OS rates for R, resection (OR=0.84, 95% CI=0.49-1.44, P=0.53; OR=0.89,
95% CI=0.64-1.25, P=0.51), while the 3-year OS rate was significantly different (OR=1.46, 95% CI=
1.03-2.07, P=0.03). There was no significant difference in the 5-year OS rate of R, section of stage T2a
and stage T2b GBC with liver tissue resection with at least a 2-cm margin from the gallbladder bed and
the liver segment IVb+V resection (OR=0.55, 95% CI = 0.18-1.64, P=0.28; OR=0.99, 95% CI =0.49-
2.00, P=0.97).

Conclusions: Both liver tissue resection with at least a 2-cm margin from the gallbladder bed and the
liver segment IVb+V resection can be performed to achieve R, resection for stage T2 GBC.

Gallbladder Neoplasms; Hepatectomy; Meta-analysis
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Figurel Literature search and screening process
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Table 1 Basic characteristics and quality evaluation of the included literature for T2 GBC
14E0S % 34E0SH 54E0SH
f %] H# T/ NOS
(R A BRI WbV BUBUIR IVbev | BOBUIG IVbev
Araida, 207 2009  HA 293 ™ 200/205 85/88 171/205 70/88 155/205 68/88 7
Chen, 2111 2021 HiE 512 T2 328/395 101/117 260/395 65/117 201/395 62/117 6
Fuks, 251! 2011 kM 94 T2 T g T T 22/36 34/58 7
Kai, U7 2007 EFN 25 T2 17/21 4/4 13/21 4/4 13/21 4/4 7
Kwon, ZE80 2020  #h[E 689 ™ 365/432 228/257 329/432 190/257 320/432 184/257 7
Lee, 2511% 2018 Hi[E 206 T2 G e 7 e 106/161 28/45 8
T fi, 451200 2021 P 18 T2 g Jc g o 9/15 3/3 6
Bk, 2l 2021 i 72 T2 35/37 33/35 25/37 22/35 10/37 3/35 6
#z2 T2aHi GBC N XHERIFMER RE=EN
Table 2 Basic characteristics and quality evaluation of the included literature for stage T2a GBC
14E0SH 34EO0SH 54FE0SH
(=2 Ay ER O HEAGR = = = NOS
AT IVbh+V SIS IVb+V BB YIbR IVb+V
Araida, ZEU4 2009 H A 133 99/103 28/30 88/103 26/30 80/103 26/30 7
10, 200 2021 8 I ¥ v I 5/6 212 6
#z3 T2bH GBCHN LR EARIFER REITFH
Table 3 Basic characteristics and quality evaluation of the included literature for stage T2b GBC
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=3 o BR HAR ” ” = NOS
BBV IVb+V BB IR IVb+V BB IVb+V
Araida, 2014 2009 ERN 160 101/102 57/58 83/102 44/58 75/102 42/58 7
o, 20200 2021 10 G I I I 4/9 11 6
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it X (P>0.05) ([ 2A-C) .
5B U Bk AR A LB, BF IVB+V B VI BR R
NEEHRE 1, SHFO0SHK, ZREGI¥EXL (P>
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B IR IVbh+V Weight Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kai, 25171 17 21 4 4 3.1 0.43[0.02,9.59]
Kwon, 218! 365 432 228 257 93.0 0.69 [0.43, 1.10] 4
ik, A2 35 37 33 35 3.8 1.06 [0.14, 7.97) _—
Total (95% CI) 490 296 100.0 0.70[0.45, 1.09] &
Total events 417 265
Heterogeneity: Chi’=0.26, df=2 (P=0.88); I’=0% : : |
Test for overall effect: Z=1.57 (P=0.12) 0.1 1 10 100
BOEAIER IVbh+V A
BRIk IVb+V Weight Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kai, 25017 13 21 4 4 42 0.18 [0.01, 3.71]
Kwon, %5181 329 432 190 257 84.8 1.13[0.79, 1.61]
JHeik, &R0 25 37 22 35 10.9 1.23[0.47, 3.25]
Total (95% CI) 490 296 100.0 1.10[0.79, 1.53]
Total events 367 216
Heterogeneity: Chi’=1.48, df=2 (P=0.48); I*=0% i 1 i !
Test for overall effect: Z=0.55 (P=0.58) 0.1 1 10 100
BOEIER TVh+V B
BOE IR IVb+V Weight Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Fuks, 251! 34 58 22 36 113 1.11[0.47,2.59 —
Kai, 217 4 4 13 21 3.1 0.180.01, 3.71
Kwon, 25181 184 257 320 432 66.5 1.13 [0.80, 1.60 4
Lee, 1) 28 45 106 161 16.6 1.17]0.59, 2.32 ——
Jieik, 21 3 35 10 37 2.5 3.95[0.99, 15.83
Total (95% CI) 399 687 100.0 1.180.89, 1.56] *
Total events 253 471
Heterogeneity: Chi’=4.48, df=4 (P=0.35); ’=11% 1 : :
Test for overall effect: Z=1.14 (P=0.25) 0.1 1 10 100
IVh+V BEgIkR  C

B2 T2HI GBC AFEEYIBARREFIVL+Y BYIBRAREEESH (R VIBRFR, VIK)

Prs C: SEEAAET

VAEAEAE 0T s Be 34FAAF

Figure 2 Survival analysis of T2 GBC patients after wedge resection and IVb+V segment resection (R, resection and R,

resection)  A: l-year survival analysis; B: 3-year survival analysis; C: 5-year survival analysis
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BOETIR IVb+V Weight Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araida, 21 200 205 85 88 9.9 1.41[0.33, 6.04]
Chen, 21! 328 395 101 117 90.1 0.78[0.43, 1.40]
Total (95% CI) 600 205 100.0 0.84[0.49, 1.44]
Total events 528 186
Heterogeneity: Chi’=0.56, df=1 (P=0.45); I’'=0% | : | : |
Test for overall effect: Z=0.63 (P=0.53) 0.01 0.1 1 10 100
BOEIER IVh+V A
BUBAIER IVb+V Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araida, Z114 171 205 70 88 32.2 1.29[0.69, 2.44] —n—
Chen, %! 260 395 65 117 67.8 1.54[1.01, 2.34] H1
Total (95% CI) 600 205 100.0 1.46[1.03, 2.07] s
Total events 431 135
Heterogeneity: Chi’=0.20, df=1 (P=0.65); I*=0% | . } !
Test for overall effect: Z=2.13 (P=0.03) 0.01 0.1 1 10 100
BB IVbh+V B
BOETI IVb+V Weight Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araida, 2 155 205 68 88 32.0 0.91[0.50, 1.65] i
Chen, %! 201 395 62 117 64.8 0.92[0.60, 1.39]
T f, R0 9 15 3 3 3.1 0.21[0.01,4.76] +
Total (95% CI) 615 208 100.0 0.89 [0.64, 1.25] &
Total events 365 133
Heterogeneity: Chi’=0.85, df=2 (P=0.65); I*=0% | } f {
Test for overall effect: Z=0.65 (P=0.51) 0.01 0.1 1 10 100
BB IVb+V c

B3 T2 GBC AP AR RAT IVD+V BRYIBR ARG LS (REIBR)  A: VR0 B: 344470 C: S4F
A7
Figure 3 Survival analysis of T2 GBC patients after wedge resection and IVb+V segment resection (R, resection)  A: l-year

survival analysis; B: 3-year survival analysis; C: 5-year survival analysis

HIEYIER IVb+V Weight Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araida, % 80 103 26 30 923 0.54[0.17. 1.69] N B
g, 450 5 6 2 2 7.7 0.73[0.02, 25.09]
Total (95% CI) 109 32 100.0 0.55[0.18, 1.64] g
Total events 85 28
Heterogeneity: Chi’=0.03, df=1 (P=0.87); I’=0% 1 1 1 :
Test for overall effect: Z=1.07 (P=0.28) 0.0 0.1 1 10 100
BOE IR IVh+V
El4 T2aHi GBC VIR ARKRIFIVb+V BVIBRARES EA£FSHT (R, VIK)
Figure 4 Five-year survival analysis after wedge resection and IVb+V segment resection of T2a GBC (R, resection)
SIS IVb+V Weight Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araida, 251 75 102 42 58 91.2 1.06 [0.51, 2.18]
o i, 1200 4 9 1 1 8.8 0.27[0.01, 8.46] ¢
Total (95% CI) 111 59 100.0 0.99 [0.49, 2.00] L
Total events 79 43
Heterogeneity: Chi’=0.57, df=1 (P=0.45); I’=0% ; | | |
Test for overall effect: Z=0.03 (P=0.97) 0.01 0.1 1 10 100
BUEIkR IVh+V
E5 T2bHA GBC FFEYIBR R EAFIVb+V BRYIR ARG5S EEESH (R IIR)

Figure 5 Five-year survival analysis after wedge resection and IVb+V segment resection of T2b GBC (R, resection)
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Fz4 MetaDIER R RRIESHT
Table 4 Heterogeneity analysis and Meta-analysis
Meta S 745 5 ST
T4 R, VI ey S Eiet
A Al HIIEER OR 95% CI P (%) P ]
T2 R IR & R DB 1408 % 0.70 0.45~1.09 0.12 0 0.88 I#il 7 RO
34EOS K 1.10 0.79~1.53 0.58 0 0.48 i1 2
54E0SHK 1.18 0.89~1.56 0.25 11 0.35 [ 2
R, VIR 14E 08 % 0.84 0.49~1.44 0.53 0 0.45 I8 7 K
34EOS %R 1.46 1.03~2.07 0.03 0 0.65 i1 2 R
REEORES 0.89 0.64~1.25 0.51 0 0.65 i1 2 R
T2a R, VIR 54E0SH 0.55 0.18~1.64 0.28 0 0.87 R
T2bh R, VIKR 54E0S % 0.99 0.49~2.00 0.97 0 0.45 I 7 2K
3 i i H (2581 Hus 1710, P=0.03), F5A% Meta /3

GBC - ] o 5 5 Pk 9 s PR IR S ARAE , 12 W
FEAE— 2 RIXE o 24 H 80 B 3 A I R RE R B, T £
SR, kR THRIGHEIRT ML, 1
TG 825 o 25 BN IR Tis & Tla ] GBC 47 H1
afi PR AR BV AT 35 ) R VIBR ., T1b 3 A DA b 55
7 GBC MG MV BR A o 1 T2 8 GBC IF U1 Bk 1 A 1
EH, S8R R

AW 5 38 5 K 2R N A 2 A Sk g I, 3k
PN BT AT A AR UER SCHR , 20 mUBR PR A 9 . B
SCHR NOS 14326 43, i B A58, Meta 53 H7 45
BEABEN SR, Meta 24 RBR: W T
R, VI B& 1 R, YT BR (9 T2 ] GBC, JH#2JE U] B Fl i
IVb+V Bt UIBR AR JF i ] OS R EH B 2 % . R, VI
R 09 T2 1 GBC, PR 1) B 4 BBl 1 R 5 22 1 0S 2%
WL 25 X T 2135 R, VIBR % T2 ] GBC it —
A5y T2a ) X T2b M), HE s U A A 384l TG 265 5
R, VI B i 15 BT B2 72 U0 Bk A0IF TVD+V BE YT BR A9 T2 3]
GBC ik 3| 1 AH [F B A J5 i ) A fF s R . Bk, DU
RO B S BT RE R AS & 5% i T2 B GBC TS
M EZRE, miEEisE R VIBRA .

Choi 205 T2 ] GBC 119 T U5 40 M7 WF 98 7%
R, VIBR S R/RVIBRAH HL, RE I 2 m T2 ] GBC 1Y
ARG 54 08 F (51.8% vs. 16.5%, P<0.001), [ ke
H BE U A ioRE 9 &2 & (13/48 ws. 35/48, P=0.013) .
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