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Abstract

Objective: To explore the influencing factors of liver regeneration after hepatectomy for hepato-
cellular carcinoma. Methods: A total of 97 patients who underwent anatomical hepatectomy for
hepatocellular carcinoma from January 2014 to December 2020 in the Department of Hepatobi-
liary and Pancreatic Surgery, Affiliated Hospital of Qingdao University, were included in the study,
with CT scans at 3 days and 1 month after surgery and complete clinical follow-up data. Hisense
CAS was used to perform three-dimensional liver reconstruction and simulated resection based on
the CT findings of the patients, measure the residual liver volume and the liver volume in the first
month after hepatectomy, calculate the regeneration rate of the residual liver volume in the first
month after hepatectomy and discuss the significant factors that affect liver regeneration after
hepatectomy. Results: Of the 97 patients with hepatocellular carcinoma undergoing hepatectomy,
31 underwent left hemihepatectomy and 66 underwent right hemihepatectomy. The median liver
regeneration rate in the first month after surgery was 17.6% in all patients. The median liver re-
generation rate in the right hemihepatectomy group was 20.29%; The median liver regeneration
rate in the left hemihepatectomy group was 12.2% after surgery. Univariate analysis showed age
(P < 0.05), Gender (P < 0.05), history of alcohol consumption (P < 0.05), degree of cirrhosis (P <
0.05), and standard residual liver volume (P < 0.001) were significantly different between the high
regeneration group and the low regeneration group (P < 0.05). Multivariate logistic regression
analysis showed that degree of cirrhosis (OR = 0.294, 95%CI: 0.100~0.871, P = 0.027) and SRLV
(OR = 0.989, 95%CI: 0.983~0.994, P < 0.001) were independent risk factors for liver regeneration
after hepatectomy for hepatobiliary tumors.
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1. 518

JEURAE B8 A2 o DL RS R, IR 2 DD BR AT A R0 AT Zh BE VR B2 B AT BB L, I T A 5K 4
FHER IR T RZHARIR HFHET RE IR o SR AT TR AL S8 R TR 7 SR B, ERJR )
IF AR R, HAERNAL, ATHUIBRARE RLV ARIRE, BF R0 I T D aE 5=
Wyo ZRXAE BT AR BT FC B SRT DI B Y, (BAF e R 225, I HL b RBP4l T
R A — AR AEARTT T, FEOR A B AR R UIRR AR5 200 T P2 0 s R 3w e R 22 7
BRI IRATHUCR AT S R BGRB8 5 L, RAFIGIRIMEHIL S, A v T A [R]5 B S T ) T
FELTh 988 R BT DD R A S BT A1 DL S AT RE S R 3R, X TR Ja BT Zh RE RACER R B3R 1R i
LA A AT B S TR T, S T & DK PR Je I e JE R JBR S MRkl PR S8 B BRE . SR Hisense
CAS M & # 1) CT A A AT T AT =4 B 3 AU DIBS, T SR R AR S DIBR A S 1 H BT EAARA
ARG 1 BRI A2 BRI UIBR AR S S I P AR 0 2 25 R 3R
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2. AEREHE
2.1, BERIKRIE

el 2014 4 1 A~2020 £F 12 LT 5K MY e B2 e T RE R S MR DR FEF 4 I A e A7 AR v 1 A 15 A DD
RETEE 97 B IAFRHE: 1) RJEHELCHOITARRE: 2) ER T IREATHRIPE A DIER AR
3) AHIHLIAES Child-Pugh A 25k B 2%, KRG 15 min MM 40 I0 i B 28 < 10%0 3% 4) DIk
AJa 3 K& LIEHEE CT, 1 AR & LIEE CT JFrl e st IE =4E s i 4% 5) ARJaBEV RS #ic
SRR RN AR AU TS 18] A S8 o HRERARAE: 1) DUFFREMOR & K f AT —IKeE DI R B 2) &
I ESE IR B 3) ARATER G2 3k 7 i 28 ) ALPPS JRITHIEE: 4) SRZ ARG
CT #&; 5) BEUTHIE B KT 6) IRARD SRR .

pEAERE
AW B R (AR S 58 A BRVE N Y B R 3HT, HIREH BB E b
IR RS H M EEHES . QYFYWZLL26875), HE X BE B miER =+ .

22. H5AE

1) HWEE TN BT AR RGU(CAS) T =4k H i LA BINE . I PACS BEH ARG HK EH ARG
3R\ 1 H B CT ML LA Dicom Xk T Hi, 44 Dicom %4 5\ Hisense CAS HEAT I ) =4
&, 9RJ5 Hisense CAS FJ AN} 045 5 &l 52 IR SEAR = A5 7Y [ Bt 5 1 FF AR 90 42 AR RLV LA S U A
J& 1A B AR 5 E A R H AR 26 DI AR 58 n A P AR R A S0 = FFFFAE 3 pown
= (FRLVpomn — RLV)/RLV*100%.

2) MEFRRE WEERTA N B 10—k, BFEFER . MR Bm. RE. BMI FREL OB
JHF 98 s 5 . R NBE I SR I AL IO A5 R, AN AR AL (ALT). REAREEEBEF(AST). A
HE. MR, AFP . IERTS RARSFIRIR SR, AFEFARIAL. FARE ., RbimE, £5HF
itk e RIEHKE DL AR A RS 5 .

23. GtFERE

K F SPSS22.0 Gi it - 8 3k A7 54 70 M« K] SPSS26.0 B4 #E 4T G it E oir. i B RIBA X +
s TR, PHLLTE ELBER A t 1606 0 JHORE UG (/%) s, PIALIAI ELEER T 2 K56 K Fisher A DR
B it A U B R B R PR\ - Logistic [F3E T2 R (R TE). PLP <0.05 NZERB G+
3. &R
3.1 —REER

AR —ILgN 97 B, PL4ERY 56 (50~67)%, FHrhHEEE 70 #1(72.2%), LikHE 27 4
(27.8%); HA LA R 3 75 91(77.3%); ARHTHDIHES 2% Child-Pugh A % 64 151(6.0%), Child-Pugh
B &3 33 11(34%); FRALF R AIN 4 (3.5~5.0) h; A ez Hiifi & 300 (200~600) ml, 4745 - HF) 6%
66 151(68%), Zo IR 31 41(32%). W7 1.
32. WmBEFBENERRSW

WA BEARE L AP RER 17600 F mindy 2 4, MEEEHAGEER >17.6%, n
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= AV A A (R AT FAE R < 17.6%, n=49), 7L 2H [a] % AT H i ]

M D) R A S B P

MR ZRPEAT RER . RETRBERSIER, FE(P <0.05). P5I(P <0.05). Kif(P <0.05), LI
S2(P < 0.05) 2 M VIBRA G s M FF B AE 1A et 2 T R 22 . R R i ieos, s AR ARG
FAEHBFEFARE AL, R, FARTATHZ RTS8 (P > 0.05). HEESITERE
N, EEAAAMKE A B FEENE RS, TR, Hepltocyte, A LME R Z R B LS55
X (P>0.05), X HAEAFEE(P < 0.05) BLAFRHETR AP < 0.05) A7 A Siit a3, W& 2.

Table 1. General information characteristics of patients

=1 BEN—ARERHE

A B i BB Hr
P
E/8 27 27.8
5 70 72.2
FAIH
VSR ity 66 68.0
st SN 31 32.0
ey
T 67 69.1
l 30 30.9
JHF 9899 52
7 22 22.7
f 75 773
CP 4y
A 64 66.0
B 33 34.0
FAREAL
VEE it 66 68.0
Vot it 31 32.0
Jik i e
MO 20 20.6
M1 47 48.5
M2 30 30.9
TR
7 67 69.1
A 30 30.9
JRFRE AL 2
HrA- 4t 49 50.5
JHFEAL 48 49.5
Hepatocte
931 23 23.7
FH 74 76.3
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Continued
ML
7 94 96.9
A 3 3.1
HEH 39.48 £4.51
RS 56 (50~67)
BMI 23.41 (21.42~25.83)
AFP 134 (5~6000)
ALT 32 (21~56)
AST 39 (24.5~60)
T-BIL 15 (11.54~22)
A i 300 (200~600)
FARIFK 4 (3.5~5.0)
[l NAN 8 (4.75~12)

Table 2. Single factor analysis of influencing liver regeneration

2. AT BENRRRSN

A A L(94) KA 2H.(93) t/,/ P
AFP 0.018 0.892
<7 18 17
>7 31 31
R 4,927 0.026
<60 25 35
>60 24 13
BMI 0.008 0.929
<24 28 27
>24 21 21
“N 0.123 0.726
<40 31 32
>40 18 16
BHE 0.096 0.756
<40 25 26
>40 24 22
HEH 0.252 0.616
<35 9 7
>35 40 41
JE 0.435 0.509
<22 36 38
>22 13 10
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Continued

FARH ML 0.25 0.617

<400 33 30

>400 16 18
FARIA 1.328 0.249

<4h 26 31

>4 h 23 17
CP 2% 0.325 0.569

A 31 33

B 18 15
FAREBLL 2.116 0.146

Ji 2B 19 12

FEE s 30 36
ik A 0.515 0.773

MO 1 9

M1 22 25

M2 16 14
PR 0.005 0.946

¥ 34 33

H 15 15
Hepltocyte 1.293 0.255

H 1 14 9

FH 14 35 39

NV 0.323 0.57

T 47 47

i 2 1
P s 4532 0.033

T 29 38

re) 20 10
L s 3.979 0.046

T 7 15

el 42 33
JF LA B2 5.46 0.019

JH£F 4, 19 30

JHASE4 30 18
51 4.419 0.036

'8 9 18

E 40 30
PRAETR AR AR 558.48 + 120.57 424,13 +91.33 6.177 <0.001
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33 EMEHEFBENZEEREZRSE Logistic BYI S (EEIE)

b5 b 75 i AL I NI RS SN SO VA TN A P P AL SN PR b e S S e bR N O R A L ANE A S b N
logistic [F1F53#, AEMRAE N: PEAl(Z =0, % =1), Fi#(<60=0, >60=1). YWHEGE =0, & =1),
JHREALAR BE (4R 4E4h = 0, BFAEAL = 1), 55k FFREALFEE(OR = 0.294, 95% ClI: 0.100~0.871, P =
0.027)#11 SRLV (OR = 0.989, 95% Cl: 0.983~0.994, P < 0.001)/2 FFAHE 87 £ 2 I B3 A 5 JF R A= iAo £
A& WL 3.

Table 3. Logistic regression analysis of multiple factors affecting liver regeneration
= 3. BT BERMZE R logistic [EY3 5347

AR B SE Wald P OR 95%Cl
5 0.446 0.674 0.438 0.508 1.562 0.417~5.849
R s -0.116 0.629 0.034 0.853 0.89 0.259~3.054
AR -0.831 0.658 1.595 0.207 0.436 0.120~1.582
JFRE A0 P -1.223 0.553 4.882 0.027 0.294 0.100~0.871
FRAETR AR -0.012 0.003 14.206 <0.001 0.989 0.983~0.994
LI -0.831 0.658 1.595 0.207 0.436 0.120~1.582
JAFRE AL AR -1.223 0.553 4.882 0.027 0.294 0.100~0.871
FREsR AR -0.012 0.003 14.206 <0.001 0.989 0.983~0.994
4. +ig

FPREE AR — > S 25 R 2 LA SRR AR RE D, REMSZERR T IS 14 2 ) EU Bl 45 24 ORI AE LR AR S T
i [¥] 100%. FFUIBRA S SUE TS D515 B0 T Wl Al A o R R sh AR P, SRR AT AR VERS A, DASRAD
FRIMFPIEALD, 2 BB R . HATASKIIEY], DAL VIR ISR 5, RARHR A
5~7 RAWKEHR/NFE[L. OIS, A A T IR KA B, 2R R TR /N
KA [2] [310 /N BRUFFUIBR 5 00 P FE T, A0 e AT a2k 1) DS A 22 S ik 95 - 1T, #E AP DB
JEIF AR R, AR SR I B R 0 S B P — LS R ORE S B R AU DO AR, AR K —
I AT R B G LIRS LMt AR [4]. ARk, BEE SRR R R, B ERAR KR
T, f Hisense CAS R Gt HYHEA , JATAT LIS L 20 UL I 72 I 1542 RORR B2, T AN 2 TR BE AR Y 52 [5] [6].
Gong S [ 718 -2 B g~ HFD0 R A e B P22 KT BT 78 b A B IR s S8 IR DIBR RS 56 1 R A2
# 21.3%, ARJAH 5 iy 30.9%, (HAEFACK[A] G b, FFEAIEA RS, RUIFVIRAEEE 1 A A
AR, ZRZRAEK, EARESE 9~13 B A BT RUE.

ASHIEFE R R A M AL R IR G A R B T R R, P00 T RERE M DI BR AR
JIFFAE . Shan 25 [8]4E XS A A KT UIBR AR AE 520 Bk B, FFUIBRA 5 e PR AR AT 7
Tk, HSHEAERIEMDE, $Entia 2 EARR MR, SAT TR . KT RES L VERT
FIELE H A 26 A R S S5 BT T LE DS VI SE e R 52, 5 W VEAR LA, DS PE MRk T 58 ik Jee e R B AR L
S Gy RN B [9]. Behh, WAL VIRRAR S, M —RE R Mo, s M — i A
PR R AE R 324K o (AT FEAEROERE, ERCR AR o SRZ SBUITI RIS, AT A SRR
[10]. Kao “F[11]4£ LL# ERs Rl /N BATEF AL/ BRI DI BRA S5 TR A RE /1 BOWT FE b B, WESR (5 5
T E i ERa M ERS PRRATIERFZEM 2L, Ere (55 EESHAMIEEA S, 1M Erp EESHE LM
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A <. Joonyong SE[12]5L 504 5T K I, AR gRIE I I 5% EGFR Al STATS {55, oo T #HIFH A1
5570 T, (R8T AH AR AT 12 Nk sk N 20 Ao S RO 20 M (0 2250 24, TP 2 IO JER ok P 44
TR . R BIMERER KT I 3G = ] B8R (e it 0 gR BRI 3 A2 19 = 2L K] . Chaturantabut S5[13] [RIFFE & 21
W~ FE IO G A BIBEME 5214 1 (G-Protein-Coupled Estrogen Receptor 1, GPER1L) 4 i g ik ILEE 3-
B (PI3K)FI mTOR {55, {RikBE 5 A AE KA A . SR17, Ibis 25 (141X MG AR UL IF VI BR G
FIRFETE R I, RIS R A SR 2. S5 A LIRIETE, M A 2 10 2 5 1T g B T A v g vk
TR R 2R . DRI )2 75 s i DB R i 00 JFF P A2 DA MBS 31 A5 5 7E IR A J5 FFF R AR A T A
B T

io 2 m R A S A A ) S SR R 2, [RIIRE S8 e s v A 2% . T4 s 1) gk L B A
AHICME o aok B AT e R () S AL B R 21 AR 2 REAE AR R A, N A5 [15] [16]. Shi 26[17]
WERA,  ZEEAA A s N R M G, 34 T AR A A B A 3G 5, ad s Snail {5 S04 p 1t it
s AR R A o Parrish ZE[ 181 CATEK AN T 5 VAR 1 5 £ 15 miR-21 AHOC miRNA RIAHIA K
W, SR E VIR E AR AR, SREZRSHTRI, AT A A O B b oK T e
FA2H(50.5%L 21.3%), P, SETRHATGRI 8, ARG RO B M 167 et TR I AR AN R
IS IR, W™K . 5 IR SR A e E R T (1912553 7 AT AR RS P T 405, (bR F A .

RLV &SR 5 I A K F RSB K 2 —. Mohapatra Z£[20]0F 78 & B, HAKH RLV {37
BRA G A FEAE o SRTIXT T RLV A2 20%10 K DI, DR 38 x FE JG vt /2 AR U AR B R SR, Pl ad el
ST E BT [21]. BTN B m AR 1M (B 2 DI REAEAE 5, N T B/ TR EL R
MR ZE, FAVE AR TR AN A BRI AR R AT AR A, 23R Logistic [51J9 43 H7 s SRLV &
JFUIIBR A i S e P F A2 A 70 ST £ 6 TR 2R (P < 0.00) o AT i 16 5L DAL Y0 16 -7 e 5 350 4m it IR Fn A=
DRL-FRETBCHE n,  ATT (2 A5 P4 P AN GO HEN GL 3, 5 — RAMBHNIME 55T, Rtk
AR AE[22] [23]. Fathi ZF[24]8F FEUESE T0%M IR VIBR G, Rk AR E 2 RRER T B4/ 3% 6
(IL-6) F IR SR FER T o (TNF-a)IZRIE R ETHE, 48 IL-6 A1 TNF-o HI305 I 40 A A2 K IR (HGF) K Pl
I E I SRR R IEARDE, HPIRRA S S0E N 1 4 i PR -7 FROREJBORE BE e 1 P-4 [25] . Shft 7
U, 1L-6 JE R R /N ROK D) BRA G AR 2RI, 45/ BRI TEST 1L-6 A1 SIL-6R A 78 thiiF SL 3 mT
DU I B A S5 ) P AR [26]

FF S 45405 51 S 11 41 4 A0 R0 A8 A4 5 U i 2% Th B8 R R 5 B 4 I O 10 26 5% D) A 9% [27] -
Aierken 25 [2810F 7t 3K B £ 4 A 7™ 25 P2 P 2 JF-F A0 () S8 BE SRR A, VR U 1) -F A4 B T B o 2T A 7 2
FERIRE I 2 T, AR GrT B DI BR R S B PR AE R . Jang A5 [29]H IR BH T4 e £
THRFVIBRA G, BEISIRTAME AR I & (0 BT A B A FE S S5 T AR RE 1 2 AP E UG R AR £
K% Logistic 5155347 & I JC AL 2638 A S5 R P 2R 15 LA T A J S, PR A A2 8 1 A 2R ¢
K, IF SE AL S M U BR A J5 R AR (S fE R PR 2R o IX AT g2 R DM JRE R A4 FFF T P 400 i 4 225 7 2
FL R, SBUTIESHHE, B4R R B 45, 15 AT shfe & AR oeds, FT g e Ao 38 .
JE DGR A G 1T O B R e R K LR AN i S BT S kAN, RS RE D NI, FFFAERE T
Fieo LA, TS P 2 4 A2 FHT S0 P 398 40 T 75 P 248 P 81— R0 A K ERL 7 () B R o e O 5% P 2 4
EBYHMAEAN, AR EILAEETES, FHAE T HF SR 2 () () S A 4, {575 T 40 B B 25 5 52 Bk I
FVEFIF [27]. Bk, 5 RS T R 2 VI BR A 5 BT P AR AR 2248 LI S 2%, FEX Rl AL
1T RKBFUIBRARE, AR FTSATA00PAl 5 T 41 4R AU RE S TR A% & ThRE, i Ab T AR R LF 4R BLi B3
R LAM RLY, DAL O5 RLV BESSTH LA BRI AT, BT UIBRA 5 I ThRE 2 0m 1 R 4

UbAh, BRAERE TE AR AT FRAE IR R 25 2 — . Pibiri ZE[3018F 78 A A I F-A= BE 71 Bl 5 4R 8 1)

DOI: 10.12677/acm.2023.134959 6862 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.134959

kst 2%

BERMTZEHT T B o Imamura 55 [3118F 7T 8 Hh TR 2L & S B A A T h e S AT AR RE 22, PR AN
S22 e MEARAE RS . SRT, AR RE T AR RE IR B th 2 AP A AR T AR N AR R SR . AE3RATT
I T, PIALRE R AR 22 7 A8 R R 3 A LI AT Geih 22 O 2 R B 3 %5+
LB SRR B T RS AL T AR, BB R R A BORAE PN T AR B AT PRk A
L T A B A ROR 50 DA SRS HE B 7 2 AT, AR R DI BR T RSB RITCTE Rk
Z KN il AN TR0 48 BE « Yasuda 55 [32] 4 T+ 41 44 FF 4 it i K -DIBR A Ja AR 2R O 7
FELHVIEEARIE 1 A 6 AREIFIGE. LA B E AR ZFAMERA 2 BB 25, BT
VIBRA G I AN Z AR RS20« Shin S5 [33TRIF T A LA I AN 2 JH-20 g FHF DTS A 5 8008 A2 A7 ST RIS A2 A7
WAL ER R . X SAPTTRE R B

&E 3k
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