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Abstract

Objective: To investigate the risk factors for failure to achieve a textbook outcome (TO) after laparo-
scopic hepatectomy (LH) for hepatocellular carcinoma (HCC), and to provide evidence for preopera-
tive optimization. Methods: Clinical data of 140 HCC patients who underwent LH at Affiliated Hospital
of Jiaxing University from January 2020 to December 2023 were retrospectively analyzed. Patients
were divided into a TO group (n = 100) and a non-TO group (n = 40) according to TO criteria. Univari-
ate and multivariate logistic regression analyses were used to identify independent risk factors for
non-TO. Results: The overall TO rate was 71.4%. Univariate analysis showed that a history of alcohol
consumption, preoperative albumin level, operative time, blood loss, number of tumors, and tumor
location were significantly associated with non-TO (all P < 0.05). Multivariate logistic regression iden-
tified a history of alcohol consumption (OR = 4.194, 95% CI 1.636~10.756, P = 0.003) and a lower pre-
operative albumin level (OR = 0.898, 95% CI 0.825~0.976, P = 0.012) as independent risk factors for
non-TO. In the non-TO group, 10 patients required readmission within 30 days, 2 died within 90 days,
32 had a prolonged hospital stay, and 7 developed postoperative complications within 30 days (in-
cluding hemoperitoneum/peritoneal effusion in 4, intra-abdominal hemorrhage requiring reopera-
tion in 1, bile leakage in 1, and massive pleural effusion in 1). Conclusions: Alcohol history and low
preoperative albumin were associated with TO non-attainment after LH. The improvement of TO rates
was predominantly driven by prolonged postoperative hospitalization, and identifying plus managing
these modifiable risk factors might enhance TO attainment.
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1. 5|

JH- 4 Hia & (Hepatocellular Carcinoma, HCC)E A4 Bk i WL 2 —, IR R E KRS
FETZIRIC AR o 208 1% LR 58 i AT 22 sz, A B HCC JR 35 1B B 40 78 42 k3 Bl P B A i B
MR IE, HAZ3 s ZAEERRRREE . Mg AL T Rl SR TG 4 22 S I R4S A [1]. BT
BIFE AR K&, 85 I A (Laparoscopic Hepatectomy, LH) i JL 4% /. A S Pk 8 R K 3 ROE Kk A
FALEEMS, FH RN HCC B AMENATT WEZEFE, IHAEREIRREE PSR 72 5N &
ok, R 4 )R (Textbook Outcome, TO)E A —F Z fabrsi & F AR EIEIM A R, Z 45 AR
HNRHIUE, T AT e e iR B R A B SUR SR T AR AS . TO MU & ARG ™ B I RE 6
BN RGO TS8R, G rE N RIMERATT BUR S B E KT M EES B dE[2]. L9k E
PN LH J5 528 TO HIME FE&#T1 n» B R 22 fh O 78 B, TO AL BE S i il - AR W36 T7 B ARDIRZS:
HHESBFHWKIAEGFRREVE]. XSGR, HZEFREAREDN. MR —, HSEMERNLS R
WAL —[4] [5]. HIEH] TO 7£ ST AR i & 5 Tl B WA AEAE M AN E, IR NIRRT HCC &
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AL LH RJaARAEEK TO Mg EGRNER, BAEERNRAR . T, AHE Ui [ 5
BEUTHE4%52 LH ¥6JTH) HCC B MIIRRBURL,  RGTVPALH TO SEBUEOL, b P2 4@ TO ik s Ahar

fER R Z, BRI S A DS s RS, BT AR B 5 A TR AP
2. BERE G
2.1. BARETR

KYRT 2020 4F 1 H % 2023 4 12 A AR, SRAE B 32 24 K% M@ B B IR g/ EHE 2 LH ¥397 1 HCC
B SIG RS S T BERETS R ELEE T FARMCHE . KGR &R, KEER
SN TO &5 R A K AE TO 45 /a2,

2.2. VHERRE

TO REAMRIR[6], BfkE U (1) 58k RO MR YIER: (2) ARG 30 KA KA HKH AR
(3) ARJE Bt RBOR B ARvERF A (AT A P05 75 T i) (4) B B 30 R ARF ARG (5) A
JG 90 RNARHBISET-HME. 0 FRATA A2, A ELE] TO frdk. RO PIFR RIBA HFIREL
A ZREARTE R N WSS, LA B, HMREDIZHE 1 mm; FHEEAE 1 mm, T
N R VIBR. ARG B R RE K I 5 e il fr B B K 58 75 E . 7™ RORE YR IA 2 E bR
iEH Clavien-Dindo 73 Z&[71454E 111 2L LA E, | K FARBRATTHYNGIT S0EN A SARITHN
By IR ROE, (HR IR HIL . 1B . RURZIGYT, BIT5 1 9 REAWIRIT (% 4%
SNRIFERIE, TEIUERIGITVINRG, SAVE IR 1% FEAN. SR BAE N NG
(IR IV S ™S B E A I RRE, FERANEEZ NI E IR S, TEICU; V: FET.

2.3. RNHERRIRAE

AT FEARFEIR e AL IR s B VIR B B RE, ARAE AT ST BT AR 2 5 Hdl 58 B, T Al E 1 i
BRI NG HEBRARAE, LA ORI TR R AR Tk 5 45 R AT SEE . G AARiHE: (1) ARJEHEEH LY
Wiz WONER VTR, HOR G IFIRE MR (2) #2hnditl. tHRINIRIE BT IR A, HAR
TRBAER IR T AR, (3) Job I HAt A AL Ak R s e 0 H A SV BB 774 (4) BT T REE
S A E RO S TR 2 VR R (5) B ISR AR I PR DRSS BT AR R B L R e 2
BEVI(E B T3S . HERRARIE: (1) ARATE R IEROT . RENEST . 20 TR AR IT B IR T S8 i
T WA (2) AAAEL il B4 B AR D RE™ R B IR s (3) SEHEAR ST MU R R BB
EIFERVIBRIGIT & (8) TARH B2 S AR M ARARETEDIER; (5) DIRFARARZE . i 5% SUfe HE
TS NG Z TARE ; (6) FRBEIGIRBURHR K BUR J5 U5 BRI AN 42, TEiE R e B 45 R 15 B Bk

2.4. MEIGHR

(1) RETHGAZ R JEARRE B8 WidBH R B ARFERLBMI). YRR 25 & IR
FEMAWAHL T+ & AR S5 BRAE 2 S REAT I I AM R T AR DR R R AFAERT A S0 (2) 5K
W= SR AR . AR RTRI Y ML 18 K (ALB) S I(AST) ML (TBIL). 4 2
(ALT). IM/NMRECEPLT) MR EARE . AFP K, BLERE S ARSI, & AR ] i ik e
JEAES . (3) HIAIIMSG: LR FARRFEEM AL A b i 8 LR AT T inset. (4) K. &
TERERAEIRAE. RJFEBRRE. —E RN EARSE 90 RNIIFET AL, (5) MBNEL S 4L
RPN MR PTG . RORNEAR RN HHMRRRE . MR 5, URUIGRER
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55 RO VI BRARUE
25. G FEAE

AW HFI ] Excel #4F K SPSS 23.0 Giit 70 b T, S AHSCE ST IC B FR G i 22 db # . X1 3%
SRR, BRI IESM, WCRH T I TR i, &0l EL, WA#EH Mann-
Whitney U #36HE4T 047, 45 B UABIME + FriEZE(Mean + SD)EE . 703838 8 1Y LA AR K 7 ()
KOs, 45 SR BIVECRH 2 LR o B St 2% A8 & $07 JL R & (Univariate) Ge tH 2, BE 5K 538 TR RN
Z & Logistic [ AR AT HE— B4R o Bk, S0 00k H A g0 ST AG [ PR 3% S Ik & TR AR, 2204k 5295
FH TAERFIE M ZR(ROC HhiZk), PRALHAIRIREAE. BT P1E <0.05 %, ¥ NEREBGIT¥E L.

3. &R

AR LGN 140 5 F 40 e B, b TO 46 100 6], 9E TO 48 40 4], %4k TO K4 71.4%. 3k
TO 4HrF, 30 RAMFFAPRE 10 $1(25.0%), 90 KHNIET: 2 #1(5.0%), {EFhtAIZEK: 32 41(80.0%). 7E 40 {4
ETOHEBEF, 7 61(17.5%) T AJ5 30 KA HBIF AR, BB R 4 6. B S )¢
WFEARLE. HE L6, KRR 1 F. BT B sl RO Y1k,

3.1. BREAESH

ARET— M ZRIXT TO BIs2ma, 24 45 SR O sSe e 4L IR 0 22 /8 G vk & (P = 0.002), TO 41
AW LE Y 21%, JE TO A5 47.5%; mWitERl. 468 BMIL JEF AR BEIRpE L WO s S 28 52
TEPRAE 1) 22 35 e g i 22 (P > 0.05). L% 1.

Table 1. Preoperative baseline characteristics

=1 AREI—RRER

TO 4 JETO 4 2z P

7 (n, %) 5 73 (73) 29 (72.5) 72=0.004 0.952
ks 27 (27) 11 (27.5)

(%) 65.00 (58.25, 72.00) 68.50 (57.50, 75.00) Z=1.200 0.230

BMI (kg/m?) 23.93 +2.947 22.95 +3.432 t=1685 0.094

JEEBFEA S (n, %) <) 41 (41) 11 (27.5) 22 =12.230 0.135
N 59 (59) 29 (72.5)

BE LRI (n, %) H 20 (20) 13 (32.5) 72=2.478 0.115
e 80 (80) 27 (67.5)

A (n, %) H 15 (15) 6 (15) %% =0.000 1.000

G 85 (85) 34 (85)

(N, %) <) 21 (21) 19 (47.50) 72=9.832 0.002
e 79 (79) 21 (52.50)

B 25(n, %) H 40 (40) 11 (27.5) 22=1.928 0.165
¥ 60 (60) 29 (72.5)
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PP L R IR BT AR S0 25 AT T He . iR, RETE SR A KPR AL 1) 2 78 St L
(P = 0.009), TO ZHrFfifE }y 43.05 g/L, dF TO 414 40.95 g/L; MiEAHLA R, BNEEE. B HEEN.
MLEA MRS RIGEE . PR B8 K Lo 78 P 4L 1R 22 S o4 i 2275 (P > 0.05). $RR#

RAARRT BB AR5 REH TO MK, W& 2.

Table 2. Preoperative laboratory and examination results

2. RAEWEE

TOH JETOH 2z P

TBIL (umol/L) 13.10 (10.15, 18.75) 15.20 (10.15, 22.23) Z=1.469 0.142

ALT (U/L) 27.00 (16.00, 38.75) 24.50 (17.50, 45.00) Z=0.425 0.671

AST (U/L) 31.00 (21.25, 40.00) 30.50 (24.00, 51.75) Z=1.175 0.240

ALB (g/L) 43,05 (39.40, 46.20) 40.95 (36.93, 44.28) Z=-2595 0.009

Hb (g/L) 138.63 + 16.89 134.03 + 20.67 t=1.364 0.175

PLT (x109L) 147.78 £ 62.91 150.75 + 75.32 t=-0.238 0.812

AFP (ng/ml) 19.00 (4.65, 137.95) 14.85 (3.03, 195.55) Z=-1.031 0.303

JHAEALAE K (n, %) H 48 (48.00) 22 (55.00) 22 =0.560 0.454
G 52 (52.00) 18 (45.00)

I 1# Bk % (n, %) H 9 (9.00) 4 (10.00) »2=0.000 1.000
X 91 (91.00) 36 (90.00)

XS PIZEL R B TR SO BRI BEAT 1 AL SR B IR TRINA](P = 0.013). kIl & (P = 0.038). fiR
Hf (P = 0.001) L2t iz B (P = 0.032) L PRI Z2 1 Ge A 30 TR =R . Bl i K ELAR Koy
WAREFEAE ALIR 22 57 B e gi ih 8 (P > 0.05) . RN T ARM A BZ AR M. 2 K e e i E
R T EAM AT T e HARSEHL TO MR, WA 3.

Table 3. Surgical and pathological parameters
3. FARRIBIEIR

TO 4 JETOH 4z P
F A 8] (min) 173.50 (130.75, 243.75) 241.00 (157.00, 317.50) Z=2494  0.013
KAl (ml) 100.00 (50.00, 200.00) 200.00 (100.00, 500.00) Z=2073  0.038
RH#iIiL(n, %) H 27 (27.00) 17 (42.50) ¥ =3185  0.074
e 73 (73.00) 23 (57.50)
i HeE (n, %) 1 93 (93.00) 28 (80.00) »=13.135  0.001
2 5 (5.00) 11 (27.50)
ZA 2 (2.00) 1 (2.50)
K H A% (cm) 3.00 (2.00, 4.38) 3.80 (1.73, 5.38) Z=0.700  0.484
i gga o7 B " 32 (32.00) 17 (42.50) 72=6.014  0.032
kA 1 (1.00) 3(7.50)
£ 67 (67.00) 20 (50.00)
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SRR = 7 (7.00) 7 (17.50) ¥ =3.600 0.165
H 81 (81.00) 28 (70.00)
fi& 12 (12.00) 5 (12.50)

3.2. BEE Logistic EYIAS#r

B RFE R A E AR RN Z R F Logistic [ AR AT /04T . 45 F IR, Y0P 52 (OR = 4.194,
95% Cl 1.636~10.756, P = 0.003) 1A H 4 & 7K “F-(OR = 0.898, 95% CI 0.825~0.976, P = 0.012) & A SZ 81
TO MMSLER R Z, TR SR bRy SO Ao A & 22 7 S e 4 i 27 = (P > 0.05). fnfy
T S R AR R 2 A ILE ) 88 AR5 AR RESEI TO IR R . Wk 4.

Table 4. Multivariate logistic regression analysis
5= 4. %A logistic [EYA5

A EVEES OR 95% ClI P
e} 1.434 4.194 1.636~10.756 0.003
ENiSEAE! -0.108 0.898 0.825~0.976 0.012
F AR [H 0.003 1.003 0.999~1.007 0.174
2R I 0.001 1.001 1.000~1.002 0.214
i B 0.265 1.303 0.485~3.499 0.600
Jifv g 37 £ (1) -2.133 0.118 0.006~2.240 0.155
JilgRi 17 E (2) -2.174 0.114 0.006~2.027 0.139

3.3. RERFBEEREHKEERE ROC HRMAESHT

K 3R TAERIE(ROC) 2k 43 A 3l S ) AR BT 1 22 1 (alb_rev) & “HRifi st + BHEA” BEE TR
Xt TO g Rtz Wiin . 45 RE7R, alb_rev ) AUC 4 0.659 (95% CI: 0.565~0.757, P = 0.003), “iJiE 5
+ EEA7BEATERRR AUC N 0.650 (95% CI: 0.560~0.759, P = 0.003), HIif&4r 14 B4 i3 i Wi .
% Delong &4 t4E, alb_rev HECEFEFRN AUC 227 E401H# 2 (P > 0.05), #R & XHZL 112
Wi RREAH . WL 1.
4. g

AWPFLHESE HCC B % LH RJEH) TO LG oL, RGH 7 T RERIFEm R 3R . I8 R 3R K
Z K3 Logistic A5 4, 45 R AR BTG 52 KR T H & F KPR S B R BEIA R TO f27E B3¢
Bto AW H HCC BT LH RJGHI TO iEHGRN 71.4%, 5 Luo &2 [8]HEAH M 70 Hh 50 &5 S 3
AR—F, #—LEIET LH RALERF TO BRI . (AEMERENEZ, TO ML Hfdrp— &
BITRGE, TP EE B SR ARICREELZ R RILRE W Bl 6K & A F G
I PR 2R HEAT ML B KU PP S5 10, BLRE— B4k HCC /3 i BRI BE, 427 F ARG I7 K
AR KIS -

NI TO Ak B EARIR Y, FRATH 40 19E TO & #H4T TR DT H 0 b . 45 REoR, AER
EKSE TO RIL B F BRI, 1A EF ST RO VIR . X B A O A2 IR AR A 1 U7 T
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Figure 1. ROC curve of reverse preoperative albumin and the combined indicator of “alcohol consumption history and albumin”
for predicting TO outcome

Bl REKXGBEERS “RESE + BER” K&HERHUN TO £EH) ROC HiZk

PR R 4F, TO HIERTHIBUFAEVIBR A S BB, T TAR R E RN E . sk, RERMA. =
IS5 RO 2 B S BUE R RE KB AR . X —RISER, RGENTE IS REE I EHE . K
A A BT W AR/ I AR, R REAE SR T TO SR SCHETT 7] o

KRG — AT A5 07 SRR, A OO IS RIS BRFFEEE R, AL MR BT T
BERBNREE AR CAPTCOJESE BRI WA RE R R 1) QR SR TE RS FER, B 55
AT ARG AR s A8 SO L 2T R GG A, AT A AT S5 44 S5 D RE RO AN FTI 5038 . BT i 46 DO RERY
kg, AL 95 8 AR5 X B NI T 32 6E 77, thay BRI B AEAMEE . Reil Xt 150
or CATAEFPREAL IR A (0 (8 2, I pr ST D ettt SE 4R i 1R Ja I 8l 1) XS o R AN
T RERE I S BE A SR AL, AT RE it — DRt R S B AR RO A A, SR 5 =R =R [10].
Jophlin &5 A\ [11]HYART 7T BIEORS K0 F G T REBOA HE RS, SBURX KD @ & /1T
B, SEZZAImZE . UL, Lieber [12]HUBT 745 HAINA < (08 FR AT, WAEANFRIRRRE LionT 1
IR PR3 P 55 R AT 28 BRI AT RAA D KR 3 0 453 5 AR 2 ) ) S e DI RE S BRI A K
FREFRAELZ TN, LZETI T HCC BEARRMKE LR, BEEILT TO ZF/IIERATRE.
U, FATVE VR YA AT ) 1 -5 G T 00 RN BT B R 2, Tl 2 2 RS TR Ja R i .

ARATE AR BT I & D B &8 TR M E 2 bR, 5 TO KSR E I7 32
R E . AEAENIAEERNIRIEE AR, EZEOAPES R, HCP AU & e,
AE SRR E AR (B B TRRDL S 4 B SOMEARAS [13] e R 1 2R 1 IURE A AF 2 W A8 1) B U 5 T i
Bz EIRAN R MR AT, TR A TR & B 7 A 2 A MR [14]. A HEFL[15]45 i HCC &
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B LA IR SRR, I RITREL, FFSCRAM N Z 305 SERMAD, SBUAE A AR
Be1 T M. AR5 WU TE] I 0545 52 2 JFF IO T F LB T AT, P BT B 2 B0 R R S 4L 408 51
IR, BN ST HFEh RN A (R, SETTREINAR S IR RE R A2, PR TO [IA R AT E[16]. KLAF
(B TR A AT IR R 0 B, B AN MU e T e, TR A, B2 EWm
ARJFEYe . 1 ORI RENRE, AR EBIATUS & TO ({528, Deng % A[17]/IBF 5045 HH
PR (s A K B V2 (R 2 R R R I A SR, R A 102 0 IE A RO R B T
R 7K e 1 0 T B T 1 2R P R XSS RN T RIS A T ARG, HE— B R
TARIFER TO (AT het. (I8 AR MR ABIE K. YFUEH S RF i 7 T4 B AT E a8 4
ZhAE[18]. Nanashima % A [19](KIHF 50 22 BIC 1 85 DR A T B8 SRS A58 R AR, 7 RALGUK,
SR BN TR, RN TR 2 R E R S 4SRRI, I8 T ARG HLR R
P SRS, AR T B PR SRS . STk, R BIAEEAR (R IR B, R
AT EARME F S ST AL T, A S e R . (IR, AT i TO IR
AWFFAFAELL T RIRME: SO BB, REAREUN, TTREIASITARE: LN IR R A
B RIS T, SRR R SR ok T R AR I A 2 T OB SRR S
[ (0 TO [IAST B, TP AR AT A E 72 T TR 742 0 TO SR IIBENLA IR ka0, H5 R R MR
Jill
5. &5if

A FCEIRR], AFE YIS BARIIARRT A B FK, 5 HCC AT LH Ja R AESEEL TO &35 A
Ko RETEFMLEIEK BRI R, HETIAUEYS, kRSB S H R X HCC 3 i S (7
BHEMIEIRT, I VO ARG A AR (1 58 25 18 ST AR i B % SR 5 AT D RE AR AL T 1. &1 3
XA TE M AME IE XS R 2, sl B T LH RS TO ik ple, HE o B i s 5 &

WAAE T & .
B BA

AR IAT 55 2 K F R E B A B G S b (F ik 5 . 2024-LY-137)
SE 3k

[11 i, 5k&H, &IE, 5. JHamE R s VIBRAR G 2R B XS R m B R 0], BB 55k, 2022,
35(22): 3906-3908.
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