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Abstract

Objective: Hepatocellular carcinoma undergoing hepatectomy was selected to evaluate the effect
of anatomical hepatectomy and non-anatomical hepatectomy on the prognosis of patients. Me-
thods: PubMed, EMBASE and Cochrane Library databases were searched for articles on AR and
NAR from January 2010 to March 2021. Meta-analysis was performed on patient characteristics,
tumor characteristics, surgical characteristics and long-term prognosis. Results: A total of 11
case-control studies were included in this study, including 2471 patients: there were 1252 cases in
the AR group and 1219 cases in the NAR group. Compared with the NAR group, the AR group had
lower ICG R15 value, longer operation time and higher intraoperative blood loss. Compared with
the NAR group, the AR group achieved a better postoperative 5-year disease-free survival rate [OR
=1.40, 95% CI: 1.06~1.84, P = 0.016], but there was no significant difference in the 5-year overall
survival rate between the two groups [OR = 1.23, 95% CI: 0.96~1.59, P = 0.106]. Conclusions: AR is
significantly better than NAR for reducing long-term recurrence in HCC.
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1. 518

FFYIRR A B 1l 2 -4 25 (Hepatocellular carcinoma, HCC) ) £ EHUATET-B, IR ARMYE A 5 1
Iy NTHR T IR se 4 U, BRAR I 17 % R (anatomic resection, AR)FIRFRI IR, B AEMSI M)A
(non-anatomic resection, NAR). PFA =0t 838 1l f5 2K IRAAE 4 . — S8R SRR T AR /£ HCC R
J5 To IR A 47 % (disease-free survival, DFS)ak & /4 2E 47 % (overall survival, OS) /5 T B4 [1] [2], A —LLhf
FUN R I P F AR AE HCC R J5 DFS B( OS J7 %A 2% % 73] [4]. Rk, PR H K2 —20F
# AR FI NAR Xf HCC B3 A J5 A A7 1 .

2. MEHE
2.1 XHIBER

E—RBERFEMNLEFIBTT, WA LR CERIRER “PICOS” JEMI[S1#H T AR, 4k
T 1 28 B X ORG-SR o 4G 2 B0 dE 5 A1 PubMed. Embase. Cochrane Library; fiJf] “Hepatocellular
carcinoma” . “anatomic resection” . “non-anatomic resection” [ SCAH & SR R 2 3 SRR R (R
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I EZE

REW ., BRI AIGEA201144 1 H 1 HE 202143 A 31 H.
2.2. X#EkiHi%k

SCRRAMNAARHE A : 1) FF4IARREIT AR 5 NAR FILLES; 2) BEALN REREE . BASIHE 8 A5 91 5 BT 7% 5
3) FECAI LR 4) HRIE T 5 AT A A7 (disease-free survival, DFS) A4 77 % (overall survival,
0S). HEERARAEN: 1) AMIECHR; 2) EECHR; 3) AEXHIBIIFL, sk, SO PAEFIIR S, 4)
AR A G AR BOCIE IR Sk . M T EAN A T, i T ISR R AN R, SRR AL
W=D G — U SR A R, MERRSHT L. X SeF FUORARAE R . HLIA . Bl U5 B[R] A0
AN NBERHAE 1o P 4 VF BT 53 38 ki e SCRR DT IZE Hh 19 518

2.3. BRI REEMN

SO AU ) A%, AR RFERE. FORRHE . TARRME. WERHMEM AR . BRI
AT B VPl A2V ML SE R, BRI R BUE R — B SR G R . R4 R R-ERERR
(Newcastle-Ottawa Scale, NOS) AL &E I 78 1 il & . 1% B3R AN 9 4, CHRTS e, U6 IH R sl iy
795 1% 7 UL BB R R R T . HEFR NOS (KT 5 4 MK 5T 2 75

2.4. BERSHHAmRE TR

RGN R M4 (A 4.0.3; http://www.r-project.ora/), PAAJG DFS F1 OS 1E A4 RAgbrittr 25
RAHT. A RARE TR ] Mantel-Haenszel 5% D-L J7i, 5% [ 58 RS (p > 0.1 1) B it L 25w
Rl(p < 0.1 W4T HLEL, 2808 R A HuAE H (odds ratio, OR) X 95% & {5 [X i) . 44 E FIME + brdEz
BP(X £s)$tik, FEIT7 20580 D-L vEEAT 04, SRA I € SO A (p > 0.1 I) BRBEHL AR Y (p < 0.1 1)
HEAT R, 20N REE %7 (mean difference, MD) 2 95% B A5 [X 8] 40 7847 15 3 42738 &4 rh A BORIR),
2B UM HO, F Luo Z5[6]H1 Wan S5 [7142 Hh 1A A TS EAbRAEZE . ST R0 Z kg ife . B P
fH <0.05 #ih N ZEFHA G E L.

U S S X AR A Egger’s AR IR VAL R Rt . i RIS p (e M)A 1P (E &)
KIS R 2 p <010, WAMRIAGFERFRMN, k2, WHFFKRAGER R 2417 =0H,
UONBFFERIAAELE R 2 17 < 2590, UCHBFFTIRIAE/E SR BE SR Pk 29 25% < 17 < 50%IS, A5
WEIAEAE PR S s 24 50% < 17 < 759%HT, YONBFFCIAAZE R Rt . BT X R G 2 E TR
Pt AN SE A AR R R T BRI 7T, B DAIEAT T BUBE 70 B DA &5 SR e e v . M B — IR 72,
HEAT — U B RGP o G 5 S it A 3 5 PR AR BT 7 285 SR A 58, WURACR AR 9 2 S IO 2 11 = R
L% AHI FEEAT i — VT

ARZERE Sy M 58438 Cochrane iR E: R 4t vF 4 T (Cochrane Handbook for Systematic Reviews
of Interventions) [8], RLVFM FIZZ /3 Hr L Je ik & 115% H (the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines, PRISMA) [91F1 R Gt VPN VT4t i FRE 3K (A Measurement Tool to As-
sess systematic Reviews checklist, AMSTAR)AF 7t 7 /& F et e 1, IF PN 38 A AT

3. &R

1) SCEREFEAISCEREFE: & 1 Fos, LR E) 304 ik, &0 3 MNERIFIk. 12, Hi
FE . RIBRASEAA I CHR, HbRssd. RGN HHE. ARG . BERIERIRE S0
2 )2, MBI EAEFEYE, WREENGSK Mk, 532, WiE4e X, T/ AR Al NAR
Z IR AEAF B AR B . & =ANZRiTiE, &EA 11 DR FE[1] [2] [3] [4] [10]-[16]99 N\ R GeiF
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1). 11 TRk RS HE 2471 B3, Hod AR 41 1252 £1(50.67%), NAR 41 1219 (49.33%). 49N IR 504

Fi8 e T 51k AT 7

FHEFE NOS PE N 7 7).
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Figure 1. Flow diagram of study selection

&1

SRR IR R AE

Table 1. The demographics of the included studies

= 1 AR ADOSIT R
EH | ¥ IEA v
N N E A1 (%) ER(P, X+£s)
L S N o
W (AR4UNARH)  aAr NAR 41 AR 41 NAR 41
Okamura 2014 [10] H 4 7 128 (64/64) 55(85.9)  54(84.4) 69.9+84 66.1+9.4
) RORFIAN
Cucchetti 2014 [11] " 7 208 (149/149)  124(83.2) 121(81.2) 57.0+34 56.0+3.6
Hirokawa 2015 [12] EES 7 144 (72/72) 52(72.2)  58(80.6) 67.5+109 658118
Marubashi 2015 [3] EES 7 658 (329/329) 260 (79.0) 257 (78.1) 63.2+84  63.1+8.3
2119 e R 2= 273k e

DOI: 10.12677/acm.2022.123304


https://doi.org/10.12677/acm.2022.123304

JifEZE, 2w &

Continued

Shindoh 2016 [13] H7A 7 209 (156/53)  122(78.2)  39(736) 655+13.6 62.0+13.7
Hidaka 2018 [4] H7A 7 172 (86/86) 65(756) 67(77.9) 68.7+86 67.8+9.6
Hokuto 2018 [14] H A 7 40 (20/20) 16 (80.0)  15(75.0) 681137 71.8+9.4
Cho 2019 [15] i 7 118 (59/59) 43(72.9)  45(76.3) 549+115 54.9+10.7
Zhong 2019 [16] e 7 270 (100/170)  88(88.0) 156 (91.8) 46.9+115 481112
Kaibori 2020 [1]  HAAIEH[E 7 228 (114/114) 90 (78.9) 88(77.2) 66.6+59 665+5.7
Zhao 2020 [2] Ex 7 206 (103/103)  84(81.6)  84(81.6) 533+10.6 56.4+86

TE: NOS NA REU/R-IEREER; AR NBHITEVIERAR: NAR JyAEM#RTETIFR A .

2) NBEEEZRAFAE: 155 2 FivR, AR 205 NAR EAEMERN 43R [1] [2] [3] [4] [10]-[16]. AF#%[1] [2] [3] [4]
[10]-[16] ZJFEEGLZE[1] [2] [3] [4] [10]-[16]. PRFFIER#L[1] [3] [4] [10]-[15]. AFAE4k[1] [2] [3] [10]-[16]-
Child-Pugh A 2% (5 LE[1] [2] [4] [10]-[16]~ F83 /N1 [2] [3] [4] [10]-[15] ki 42 38 k& A= % [1] [4] [10] [11]
[13] [14] [15] mE 44k &5 bR ] [2] [3] [10] [12] [13] [14] [15)An%s M= [1] [2] [4] [10] [12] [13] [14] [15]
[16]1J5TH 2 S+ L GE i3 L (34 p > 0.05); {H & AR 41585 B T /NS R 4% 15 4043 8 2 (indocyanine
green retention rate at 15 min, ICG R15)%{#[1] [2] [3] [4] [10] [12] [13] [14] [15], H.75 5 K () F AR B 18] [1]
[2] [3] [4] [10] [12] [13] [14] [15] [16]Fn% 2 AR H e i [1] [2] [3] [4] [10] [12] [13] [14] [15] [16], ZHiH) %5
B2 5 (34 p < 0.05).

Table 2. Brief results of comparison between AR and NAR group
= 2. AR 5 NAR ZERT4AESE B & A B LR HFAE

[;ﬁf)‘] i /fﬁ MD 4  ORM 95%E(EXI  pif ; ”T) e
—RRHE
B 999 (79.8) 984 (80.7) 0.99 0.81~1.22 0.956 0%, 0.957
R () 0.38 -0.57~1.33 0.434 47%, 0.043
N1 482 (38.5) 527 (43.3) 0.96 0.78~1.17 0.674 0%, 0.820
[RESS 495 (51.7) 455 (52.4) 0.96 0.79~1.17 0.671 0%, 0.979
JFREAL, 570 (54.1) 613 (59.2) 0.89 0.73~1.09 0.265 0%, 0.430
ICG R15 (%) -0.76 -1.17~-0.35  <0.001 22%, 0.250
Child-Pugh A 2% 913 (98.9) 874 (98.2) 1.58 0.73~3.45 0.247 0%, 0.476
R RHE
JigR7 K 4% (cm) 0.07 -0.05~0.18 0.243 45%, 0.063
UL R0 412 (39.1) 380 (39.7) 1.06 0.86~1.29 0.599 26%, 0.224
e A e 155 (17.7)  149(18.8) 1.00 0.65~1.54 0.993 52%, 0.041
FARFHME
FARB K (min) 45.69 28.87~62.50  <0.001 79%, <0.001
AR 2R AL & (ml) 119.46 35.25~203.68  0.005 75%, <0.001
ofiil 180 (23.3) 230 (31.0) 1.36 0.95~1.96 0.097 44%, 0.101
%:,j %FZE ﬂ;ﬁ?mw&iﬂt; NAR JEMFFHIPEVIBR AR ICG R15 J9M5|Mei 4% 15 min Wi B %, DFS NTLRMAAF%E; OS
I FE,
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3) KMAATELE . WwEl 2 Frox, AJE 5 4E[1] [2] [3] [4] [10]-[16]f%) DFS, AR ZHAHEL T NAR ZH3 8]

22
2

22,

e NN N
iR, HEZERAGRIFE
NN
ERIGH = L (p > 0.05).
AR

Study Events Total Events
Okamura 2014 32 20
Cucchetti 2014 25 149 20
Hirokawa 2015 25 72 30
Marubashi 2015 94 329 95
Shindoh 2016 64 156 15
Hidaka 2018 32 86 36
Hokuto 2018 14 20 7
Cho 2019 40 59 43
Zhong 2019 42 100 45
Kaibori 2020 60 114 44
Zhao 2020 47 103 29
Total (95% ClI) 1252

Heterogeneity: Tau® = 0.1074; Chi* = 21.66,

AR
Study Events Total Events
Okamura 2014 45 64 51
Cucchetti 2014 98 149 79
Hirokawa 2015 57 72 60
Marubashi 2015 202 329 217
Shindoh 2016 127 156 40
Hidaka 2018 55 86 56
Hokuto 2018 18 20 16
Cho 2019 55 59 53
Zhong 2019 52 100 72
Kaibori 2020 90 114 76
Zhao 2020 68 103 54
Total (95% Cl) 1252

Heterogeneity: Tau® = 0.0704; Chi®= 17.45,

X (¥ p<0.05). AJ5 54E[1][2] [3] [4] [10]-[16]f7 OS, AR 415 NAR 4]

NAR Odds Ratio Odds Ratio
Total Weight MH, Random, 95% CI MH, Random, 95% CI
64 80% 220[1.07, 452] ——
149 91%  1.30[0.69; 246
72 86%  074[0.38; 1.46]
329 141% 0.99[0.70, 1.38]
53 85% 176[0.90; 347
86 95% 082[045; 152]
20 34% 4.33[115 16.32]
59 72% 078[0.35 173
170 10.8% 201[1.19; 3.39]
114 108% 1.77[1.04, 299]
103 100%  2.14[1.20; 3.82]
1219 100.0%  1.40 [1.06; 1.84]

df = 10 (P = 0.02); P = 54%

(a)

NAR Odds Ratio Odds Ratio
Total Weight MH, Random, 95% ClI MH, Random, 95% CI

64  69%  060[0.27, 1.36] —a|+

149 131% 170[1.07; 272] -l

72 66% 076[033; 178] =

320 173% 082[060; 113]

53  7.8% 142[068; 3.00]

86 97% 095[051; 1.78) —

20 18% 225[036,1397]

50 32% 156[042; 583] =

170 124%  147[090; 242] il

114 103%  188[103; 340] -

103 110% 176[1.01; 309] -
1219 1000%  1.23[0.96; 1.59] e
df =10 (P = 0.07); I” = 42%

0.1 051 2 10

(b)

7 AR HFRFIMEVIBRA s NAR JyFEMEHI 1 UIFR A ; Odds Ratio 9 FLAE EE s
Random effect model J9BEHL MR ;. Heterogeneity 45 51 14 o

Figure 2. Forest plot comparing the long-term survival of patients with hepatocellular car-
cinoma in AR group and NAR group. (a) Forest plot for comparison of 5-year disease-free
survival after surgery; (b) Forest plot for comparison of 5-year overall survival after surgery
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Figure 3. The funnel plot for the comparison of the long-term survival of hepatocellular carcinoma patients in the
AR group and the NAR group. (a) The funnel plot for the comparison of the 5-year postoperative disease-free
survival results; (b) The funnel plot for the comparison of the 5-year postoperative overall survival results
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4) RF Al IR A PRAL LR I & DUE AR R PR ARG MR R 2 (T 2, ARSI AR AR E
2 fiiR, IXEWRENADE RIS 52 . PI4L LRI R BOG AR (1 3), Egger’s Hit 4%

AR J5 5 £/ DFS (p = 0.307), AJ& 5 £E/) OS fI(p = 0.491) ¥ E W K L mfaiR /. BUEtE PR, Rig
5 £E(f) DFS A1 5 4 OS (4% Az et R it .
4. ¥ig

H AR a7 7 REE N 3 K3, Riiayr « KM g B a7 . JREsia T B s T
WHRETT AR s XM IR T & BG4 3l kAT #2 ZE K (transcatheter arterial chemoembolization,
TACE)FI4Z 90 EkI 28187 B MEIRIT B LS A S EZWRTT « BEIAE YT F s 25697 [17].
eI L WTHEd, IR ARTE ARG 7 F FRERCRERFEEY K. — MR UL, 0T IRFE R PR 2 s Al L i
JH DR I ) 53 B R A A FLTG TRk = R R 8 2, BE5 R IR AR [18]. FFUIBR A 74 AR 5 NAR.
¥ H A3 Makuuchi Z5[19]/IH#EE, AR A& RS | Bok — T B BT 8 11§ ik o S 52
1 X GE RNk E— VIR, BFERF . BFEG. FBEERIVIBR AR . NAR 5 DR I JiRg 2 S 55 J e
BN IIIFAL, IS FFERMFFIRR AR . B T 4 e 32 B AR A0 1 T ik 7 S kAT
F%[20], DMBL, AR BS EREARRCHVIBRAR RS K, NsemAREEFER. HE, MTHAHPFER
PG EE— EAAE S R, ANBIF UKt — PR 78 A TR T7 200 JH 4 M e S8 38 RS K S AR A7 I 2

T AR VIERIHAARRED NAR K, AMRHEE A= SEAG [ 0] it 26 ThRE BE 47 1) HCC 3817 AR Al
BEAE HIR 2 0T A B B AR AR BRI 22 5%, N T e RO PR B, ASTIE 0409 N 1) SCHR B A2 A5 FH A8 ) 12
VGHC VT4 (Propensity Score Matching, PSM)IAF L. fEALIMIZELE LA, X ICG 15 $fH . A H 2k i & A
FARNKIEWARAFEZER, (Hi2, AR 4R NAR [H[1) ICG 15 BAREFAEER, (HREMAEZERIE
W /NMD: —0.76, 95% Cl: —1.17~-0.35), X} HCC ARJ5 KA AF AT RERL g .

AR TR TR, AR 45 NAR ZH7E 5 4E1¥) DFS J7 TH B3R 3R a1 - BEA: KR 43 252 40 #r[21] [22] [23]
WFFCEE RANAHE T — 2, MAE — & [241453 HA RS . BF SN, Bk, AR ZEaVlkRfT
Je I BRI REA RO R UL (= IE, MR G &k, Bk, AR XMHAERUNLERILR) HCC B ReA 2%
FARHEAREER, SHFRMAR HCC B UL B RICFBARNS, R AT RARILAS H (A TGN
HCC Uil 20K A 2 39.4%); FLIR, J:T H A4 EHE PR 1 — Tt 52 & IR [25], 4 figd /T 2 cm B,
AR FI NAR Fifl R4 HCC AR 5 DFS [FR2MAJC 03 22 5%, AT A& T/ 2 em B, TS mifiR
NABREA BOF R UM ERZI, Bk, SIS /N T 2 em 1 HCC (5 HLd Bminy, Al Rt o s o
FPEAEYOENESO T, RS EIT RN PSM SR, (HIERAR AT RETEAE B A R, Horh ok
HEAT 2R IR 2R ) VRN L AL

Hig EYF, AR B HCC REE K, MR EAREK OS, H2, AHALERER, AR HAN NAR
MRS 5 4 OS LR EZE 7. WAL — S22 M AT 5T 45 R —3[22] [23] [26], 1M 53— LLFIA B
s RAEI[24] [27] [28], BEAEXS 5 ARG OS BB FLAE R REK . XAl REEE B TAREERKEZHIA
ST, MEERBK. ERIGIEZNFERT 7 NEEFRUIG R A NIRTT FIH S
BRI MR IRIT S, X E KGRI H SR ARIE OS MRS, M ARG Ak, X587 1)
SR B R

AR A% NAR HFEEKFRE AR Z LM E, X5 AR FAXMHERERE 57K, &K
BT R, FARIHAC(? = 79%) FIA 2k fiL i (17 = 759%) 76 % BF J0 2 IR AFE i B e v, X B 1 AR
HMRHEE AT AR )48 SRR FE 72 AR K .

SR, AR TAEAELRUR IR YE: 1) AN AFEEMR RN 2 E3RA kB, mTRExT it
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5. &g

ZiEPTid, 5 NAR MRS, R AR 2K M F RN A A2 (0 &, {H2 AR X TG

RIEERAAYEMH . il W TRARIERTE LR HCC, MR DI E A . Aok, Wit R
U (R RTRE VEREA LG R R FC, 3%t 0 AT 0 R I, AT Bt D HERR Y AR AT NAR X4
g T AR R A

FzEhse

P V3 29 78 A AE R 28 R 5%

£ STk = A

WS BT IEEE AN 22
SRR ITE R 2ot
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B FrEE, e
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