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ALPPS —HAREREEITZHF AR BB IG K55

A TR BB B WU B REE 400038 K MR R (B REKR)
bz R NI SPRHIF G SR

(HWZE] HBy  SZEE N BRIk 45 FL 2P I ER R (associating liver partition and portal
vein ligation for staged hepatectomy, ALPPS) —HiAR 5 KFeAT I FARA0H WIERIRE , #k— 5
THWITARB TR AR . 5k SRR A5 5 1%, Wtk 2013 4R 10 ] & 2021 4F 12 7 ) g2
15 ALPPS I657 WY IR B & A RGOk, b S50 54 1], 2otk 8 f91], 4F % (49. 1£10.4) %, 52
BT T AR I I FARARMAKT T ARA . SRS EE RAT TR R, 287 b
B IR AL i R 239 | Child-Pugh ¥ 73 R 73 B J7 NS5 SRR ARAE  — AR FiT AR S5 AT I RE (F &
fitf HLLR AR UK ARSI RRESE MR BT R, 854 62 B85 A 45 Bl & it TR,
17 B8 ERAT TR S L 27. 4% ARAT I T AREE HITIE ALPPS 21 2 5], S 4544 By ALPPS
(RALPPS) 41 11 f4i], 5 45 ALPPS 41 4 4], 7E M FARAMAAT I FARMEEH P, MR KR ER ]
HERRIE 22 R ARG FE L (P<0.05) o AFEIRET I, — BRI E A S BLLR A — IR S &
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(future liver remnant volume, FLRV) A, JFIEDIRE R #5 T RE 22 , IF IO K AE TR i Jg . 2R )
BT RS2 3 T AR AT 00 f o R 320 s e R AR R AR I ORI — R J5 0 AR S5 40, 8518 X T
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[ Abstract | Objective To summarize the clinical reasons for failing to perform the second stage of
operation after the first stage of operation of associating liver partition and portal vein ligation for staged
hepatectomy ( ALPPS) , and to explore the risk factors affecting the second stage of operation. Methods A
sectional-cross study was conducted on 62 patients (54 males and 8 females, age: 49. 1+10. 4) with liver
tumors who were continuously treated with ALPPS from October 2013 to December 2021. The patients were
divided into the second stage of operation group and the non-second-stage operation group according to whether
they accepted the second stage of operation or not. The clinical reasons why patients were failing to have the
second stage of operation were collected. The data of patients, including the tumor diameter, clinical stages,

Child-Pugh score, liver separation mode, liver function (levels of transaminase, bilirubin and albumin) in the
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preoperative and postoperative of first stage operation period, and complications were analyzed. Results

Among the 62 patients, 45 patients successfully underwent the second stage of operation, and 17 patients
failed to accept the second stage of operation, accounting for 27.4%. Among the patients who failed to accept
the second stage of operation, there were 2 cases in the open ALPPS group, 11 cases in the radiofrequency
assisted ALPPS (RALPS) group, and 4 cases in the laparoscopic ALPPS group. The difference of maximum
tumor diameter and the formation of portal vein tumor thrombus was statistically significant (P<0.05). In
terms of liver function, the differences in the level of albumin and total bilirubin tested before the first stage of
operation and the level of aspartate aminotransferase and total bilirubin tested after the first stage of operation
were statistically significant ( P<0. 05). Pulmonary inflammation, pleural effusion and ascites were common
complications of the first stage operation. There was significant difference between the 2 groups in
complications of ascites of the first stage of operation ( P<0. 05). There was significant difference in the
incidence of complications( =grade [l ) between the 2 groups (P<0.001). The clinical causes that patients
failed to accepted the second stage of operation were no obvious liver hyperplasia, insufficient future liver
remnant volume (FLRV) , poor liver function and hepatic reserve function, complications and progression of
tumor. Multivariate analysis showed that the risk factors affecting the second stage of operation were the

maximum tumor diameter, the formation of tumor thrombus and the grade of complications of the first stage
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operation. Conclusion
thrombosis.
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ARA—RE R T ARARZE R, 520 — 3 T AR AT

(4 R A DL B B 5 A AT il . AR TR A
2013 4E 10 H Z 2021 4 12 A Wila1%: 4847 ALPPS 477
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S — e BE B e B ZE 51 23 1 A5 (KY2021069)
1.2 BRF*k
L2.1 @& P BETEHSZ ALPPS RHTHRER W]
REAAAE Y L b 55 4% , 3 2o JIF AR R 35 ( Amira, Visage
Imaging, Australia) i3 FLRV, B3 Child-Pugh 432%
A-B 0, REEZARAT RS
1.2.2 4MREFEAR JFIE ALPPS FIIE JE 4% ALPPS
— DB B SRR S AT A T 2T 0 A gt i R
IR AR A A I L HERR e B . PPAR T
JUE St , - ST T K R S8 DA S SR 7 A R TSI
SCAEFRET AT o 875 A SRR IR LAHERR 7T RE A7
TER L, DAL T TR K M Ty e WER AT 1S, 2B i
TR SOFIAEEFL (B 1A a) o FiEABSIENT -
WA 1 em SEATIIE 31, 58 4 B I , B2 W R T
J5 N REERKATRE . IR IK LR (B 1A b~c) .

T4 48E By ALPPS (radiofrequency assisted ALPPS,
RALPPS) — W20 B8 ity FIEANZ T U0 AN, M A
PRAT I S I 17 o AN Uit g I, D10 63k R 288 /5 e 751
AT FIIK TR KA S I . S FLT TR S
(& 2A,a). Ji &5 55 & (Habib 4X, RITA 4401L,
AngioDynamics Inc, USA) 5 1) # 2k Be Xy, B ik s
ST (AR BE | LALE A — il 00 JHF i fR)  7 1 2% TG L
(B 2A,b~d) o SHH0TH Rl AT A e RS 4G Ay A S PR
O (] TC IR AE 3 o T Sl bk A A B I B
BB E IR ZR (0 PDS) VRS BRI, R B8 Aebe £k
FETHICE B RGP IE I

ALPPS — AR5, 5 7~10 d 47 CT H944 LA I
FLRV M F /BB, — B FLRV 1534 4K ¥, B AT
ALPPS ZHITFAR, S BRANT IR U) 1 k1, A7
A0y BRI G TUE LA I ORRIC e ) RT3
S50 BWOA TS s XTI IR BCH I iR 45 ALPPS, i 25
A TR BT DTS L, DI BRI (18 1B, d~h) ;%
TSP B ALPPS, By Ik Zc A5 JIFAR % 0 I IEH N B 2
IR KR T, P S L AT RO D W AE S, DI BRI
Kb BRI T 23 1R 1 (18] 2B Le~g) .
1.2.3 ARJFEHMEEY ¥ Clavien-Dindo 7338
BACFIF AT AAE ", AL 50-50" b i U L)
BRARJE AT IIRETEIR " o 058 B B AR G 4 e Bt i) R
Ja 1 RFEhRE EEARR E 2SN A (alanine
aminotransferase, ALT ). & ¥ %5 Z [ ( aspartate
aminotransferase, AST) . [4 2 [ 1 & JH 21 & (total
bilirubin, TBIL) ], R J5 H- & AETH DU (T ZAT il |
HE I R P AR M RS o

1.3 %it¥r%

AT R A R 4.0. 3 G B R . 11
FH i Shapiro-Wilk 1F 25 14 46 56 3] 5 1F 254, 10 5244
BIEA A, R xxs 2R, AL L BRI FEAS ¢
R0 s AR AT G IE A0 A, SR HR A2l (9 o7 %) 3%
TR, PHEH HE 3SR F Wilcoxon #6356, 115095 ) SR FH 451 44
(%) e, L AR X K36 88 Fisher B IRk
SN T AR T B R R 2R I 2 R R 2 #k ot
Logistic [A]IH43#7, P<0.05 N RHESAH G AR L

2 HR

2.1 — G AR TH

I 62 fi 8 #FH AT ALPPS FARMATIRIY . Hrh Bk
54, LV 8 i, FAEI (49. 1£10.4) % JFIE
ALPPS 9 ] ,RALPPS 29 ], i =45 ALPPS 24 4|, 45
191 585 BLENA TR — TR, e — A 0 TR 2 ]
BRSERrI A O 21 (17, 28)d. 17 #il B 35 R AT T
AR, HA I ALPPS 4 2 5] ,RALPPS 41 11 3], Ji fis 5%
ALPPS 4 4 {4,

62 i .35 h A 55 19 J5 & M 9 (‘hepatocellular
carcinoma, HCC), 4 4] iT Py BH & 41 g 95 ( intrahepatic
cholangiocarcinoma, 1CC) ,2 %5 F44 AT, 1 1] _E 2 #f
M NI . SR TP PR B 51 4], 40 i 8%
A FIFEEE B FAEA . g e K B A 240 (9. 64 1)
emo 13 B E A T TR TE . 58 5 i & 10 %8
D530 B~C 3 g S0 T A i, g =40
JFBECH -8 3 (2,4) 4. — AT ICG R15 A
SRR 4.0% (3. 0%,7. 0%) ,— AR F FLRV 43t R
29.0% (25. 0%, 33. 0%) , 60 ] g & — HH AR §if JT 2h fig
Child-Pugh 439¢ A 9,2 B2 B 9¢(7 43) o HAKN
=1,

2.2 BEFARE R

T TR BARE MR 27. 4% (17/62) , ALPPS
ZH IR 22. 2% (2/9) ,RALPPS 2 — M Ze &
N 37.9% (11/29) , JIE 555 ALPPS 240 — A 2 W Ry
16. 7% (4/24) ,RALPPS ZH Ml F- R KRR HKE -

45 R M s R AR AN T R AR TR e — 10
FARAMKT A FARABE P EZREAGRIHE XL
(P<0.05) o 4F#% MERIFFEAL AR BE S5 e hn 22 = o4
TR BRI 1,

2.3 BAEREBITaIEITE AR

FITA S8 — AR AT — AR S5 P E REAS DL L% 2,
SRR T T ARARMARA T I TR EH 1 — IR
HI LB AHZLZ KO — AR S5 28 B S i S
MR K22 R BA G2 L (3 P<0.05)
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R1 ALPPS BEAOZRITERER [41(%) x5, M(Pys,Pss) |

5 R (n=62) *“(iﬁli* A *(%Z"f t St P
PR 0.35 0.556
s 8(12.9) 1(5.9) 7(15.6)
5" 54(87.1) 16(94.1) 38(84.4)
AL/ B 49.1+10.4 49.9+7.7 48.8+11.3 0.45 0.658
A AL B H /A~ 3(2, 4) 402, 4) 2(2,4) 0.71 0.480
JifiRE e K H AR/ em 9.6+4.1 11.3£3.9 9.0+4.0 2.09 0. 041
IV B A 7.58 0. 006
X 49(79.0) 9(52.9) 40(88.9)
H 13(21.0) 8(47.1) 5(11.1)
JHAE AL 7 1.46 0.227
I 22(35.5) 4(23.5) 18(40.0)
H 40(64.5) 13(76.5) 27(60.0)
I PR B ZE 2 T8 4334 4.65 0.098
A 4(6.5) 0 4(8.9)
B 37(59.7) 8(47.1) 29(64.4)
C 21(33.9) 9(52.9) 12(26.7)
SRR TR 0.15 0.701
PR 51(82.3) 15(88.2) 36(80.0)
R 1 11(17.7) 2(11.8) 9(20.0)
— AR AT DI REPES/ 43 - 0.219
5 47(75.8) 11(64.7) 36(80.0)
6 13(21.0) 6(35.3) 7(15.6)
7 2(3.2) 0 2(4.4)
—WIARFT ICG(%) 4.0(3.0,7.0) 6.0(3.0, 11.0) 4.0(3.0,5.0) 1.36 0.174
—WIARFTRIANF AR (%) 29.0(25.0, 33.0) 27.0(25.0, 32.0) 29.0(24.0, 34.0) -0.73 0. 468
—WTF AR 5y 242.4+63.5 219.8+66. 4 251.0+60.9 -1.75 0.085
—FARTTX 3.13 0.209
FFIE ALPPS 9(14.5) 2(11.8) 7(15.6)
RALPPS 29(46.8) 11(64.7) 18(40.0)
JiE % ALPPS 24(38.7) 4(23.5) 20(44.4)
— AR R Il 2/ mL 200.0(112.5, 337.5) 200.0(100.0, 400.0) 200.0 (200.0, 300.0) -0.04 0.968
BE SRR 42.0(24.0, 52.2) 35.0 (24.0, 63.0)  43.0 (30.0, 48.0) 0.19 0. 850
iR 2 Y - -
A I B R 1L AE VY B R 1(1.6) 0 1(2.2)
Fi I A A g 4(6.4) 0 4(8.9)
Jo R A 9 55(88.7) 16(94.1) 39(86.7)
IR I 2(3.3) 1(5.9) 1(2.2)
Fz2 ALPPS ZE—HIARBI REHFIIAEIEMR [xxs, M(Py,Pys) |
Bt KT ZIAFARH (n=17) ZIFARA (n=45) S P
REA R E/IU - L 56.0 (34.0, 64.9) 40.0 (27.9, 61.5) 0.96 0.336
R B 5 /10 - L7 60.0 (39.0, 83.2) 41.0 (31.4, 67.0) 1.75 0. 080
ARMEER/g- L7 38.7+3.1 41.424.3 -2.33 0.023
AR HALL 2/ wmol - 17! 20.3(16.6, 27.9) 14.6(11.4, 20.2) 2.64 0. 008
RIG B EE/IU - L 567.0 (322.0, 879.0) 395.0 (296.2, 598.4) 1.70 0. 090
ARG A B /10 - L7 743.0 (489.3, 1 069.8) 505.0 (284.2, 707.0) 2.53 0.011
REEEE/g- L7 31.0+5.5 32.7+4.0 -1.31 0.195
ARG BIHLT/ pmol + L7 26.7(17.4, 37.5) 18.8(13.1, 24.9) 2.21 0.027
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2.4 BEREHF Lz Lz

ALt T ALPPS B F — AR 5 IF Rk & A2 1)
TGO 255 R IR R AE M 7K B 7K Sk DL & AE
Hp— IR KA B H 25 HA 5T 2EE L (P<
0.05), W33,

®3 ALPPS BE—HPREHRERBR [#1(%) ]

FATHE— LG 0B 1 7 FH S AE KA AR DL, 25
RN ARAT I TR B KA M DL E I KR
11, P ARG E DU 4 Bl L M LA EIF A
il , P2 R NS LA B R K e R 2 S B B3
G AR L(P<0.001) . W& 4.

&4 ALPPS BE—HRFEFEEHRES TR [#1(%) ]

) RITTWFARE —WTFAR4A N = RITZWT AR —WTFAR4 .
T 12 ;
H (n=17) (n=45) it P fitr (n=17) (n=45) FITHH P
it S e e - 0.324 IR RS, 18.027 <0.001
b 9(52.9) 20(44.4) <% 6(35.3) 41(91.1)
Fel 8(47.1) 25(55.6) =M% 11(64.7) 4(8.9)
L Lt 2l - 0.328 iE A% Clavien-Dindo grade #4744
X 17(100.0) 43(95.6)
4 0 2(4.4) . J . o
ok o des 2.5 —MREABA-HMFRAYORBEARAH AR E
% 4(23.5) 8(17.8) M
H 13(76.5) 37(82.2) AT — IR G R T I FAR Ay 2L
ﬂﬁi . . - 0038 I A Jo S AT, 445 R 4 7 32 B R PR 2R Ay JHF o
A s ) 92k FLRV S S JFABE 0 B FOTE I 4 0 22 JF
i L oo ERERMEIIEE, BKRLES.
i 16(94. 1) 45(100.0) IR PR R R R S R, X B PR &5 R o e B F TG
# 1(5.9) 0 AT T AL FICIRATIE 24007 T8 T A
it waeey T HHTROERIAE, T MR IR SRR —
. 5o ) VARG 11 1 9 R BRI T 2K T OO 5 2
S 0566 47 7T Logistic A1) 4341, 45 8 /s MR ELA% e
x 16(94.1) 40(88.9) TE AN KE 1 S5 2 5 ) — AT R BB & R4 Tk ST
i 1(5.9) s(it. 1) IR % (3 P<0.05) . L6,
F5 —HARBERITZHFAMIGKEE
973 151 —HFARITX FAT T ARIENA
1 JFI5 ALPPS ICG R15 5221 (27%) ,im B M K, C AT 6
2 JFiE ALPPS FLRV AL
3 RALPPS ICG R15 #4275 (16.8%) ,FLRV 34% ( RJ5 1 J42) ,B HIFThiE
4 RALPPS [Tk =T A7 SO, 22 kL
5 RALPPS ]
6 RALPPS JRLT 474k ,300 pmol/L LA |, C 4 TjRE
7 RALPPS ICG R15 #4:55 (17.3%) ,FLRV K& , K, C ZATLhE
8 RALPPS C ZiFohfe
9 RALPPS ICG R15 $4: 75 (21.3%) ,FLRV K&
10 RALPPS T
11 RALPPS ICG R15 F5£25 (17%) , 181 gy A Sy i, P A s k38 K, ZE IF 22 & 5 Rkt
12 RALPPS A7 00 e R B K T K, B Il T B 22
13 RALPPS TR R BT N 2 L%
14 JiE i ALPPS ZIN BRI, A sh B
15 & 8% ALPPS FLRV &
16 JE JEs 4 ALPPS IV bk T AR AR AR AE  FLRV R 2
17 JEIESE ALPPS(rh G JEIR) FLRV A 5K, 22 B -5 Rkt
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F 6 0 ALPPS —HAF RHETHBRE RS
fak % B SE Z P OR(95%CI)
Jiged dpe K EH A% -0.29 0.14 -2.16 0.031 0.75(0.57~0.97)
FARTE AL, -1.94 0.96 -2.02 0. 044 0.14(0.02~0.95)
— AR AT H B EH K -0.01 0.12 -0.10 0.922 0.99(0.78~1.25)
— WA R ZL K- -0.05 0.05 -0.84 0.399 0.96(0.86~1.06)
JE RSN (<M = MHK) -3.65 1.21 -3.01 0. 003 0.03(0~0.28)
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AP EH - FRTRA A

MESEB. W FARLERBAR TFBEHEERE, L TTRESF K e~ 5 BITIES B OO RE 0. RN B G L

Wi s SR A B K AR
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3 itig
ALPPS FA A 18 1 7% FRIAR IR B 1
SCHADDE %) & vt i RATF 58 45 8 7% ALPPS T
AK—HIAR)G 7 d N FLRV m] 3401 80% ., ALPPS T fif
FIRLA VIR ZE 1% 90% ~ 100%°' , 1EP FLRV A J2 11
TeAT H H R WA E VIR B T 58 5 A T IR Ay
Y, BB i TR T 01 5k T RN i P PP 1 T 6
B AT . SCHRRGE ALPPS AR5 9K 1 4
R BAL T TACE, 54 LI T VI AR G B9 K
WA AE R AL, K ALPPS R 864 To vk W) 1 VT i)
WP R E AT R

H1 T ALPPS TR FEA 35 M B T A, H A
TE— A G R 25 A B R S8 — T AR A T REAS BB 52

o HATSCHRE ALPPS TR SE AR A RO YIER

0.4

14 ¥

! 4..-. A\ d

V’ A
f‘. /) 7
o o7

a: BT, 118k L&, b A& 3 h

{ o - B
Foath &, c: I Foath & & Wi IE R ATH
B B

FFIE ALPPS —Hif —HAF RiT R A th s BV E f

HAYHNIK 97% F1 919%™, (HIZLE R B4 1 SOk ok £
ORI SN SCHR, R0 N BRI EE RS, R — i TR 58
WS, LA MR A% ALPPS RU5A H
HFEERS T ARIGTT o [ P SCHRR I8 T8 ALPPS — 3]
FAREINHELI N 66. 7% . (HI& NTeAT 0o 5 5ok
%, ALPPS “HITF RS RO YIRS H3k 72. 6%
(45/62) F1 100%

TAX IS 25 3] L 05 (R BLR ALPPS — I T R AE
AR F R E 22—, SCHkS HFE SRR 7 2L R
FHNE s HPRE (L R B AL T RESE 0 ALPPS —
SR I T A% B 386 A 1 R PR 2%, L 75 ORE AR BT s
PERFFE HE— LA L eAh , 19 I 5% A% JP R 142 A
HE ALPPS — AR S5 T 43 AT IR A g e & L 1
SERBIFSE 7 T, ST T8 1 B S ke USUTT I 32 19 Bz 4L 40 i
25 ALPPS A5 AT Ay P AR
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Jifegeg SR ) ALPPS — - R B D 47 19 )
Hh—AHZ (AL ALPPS — AR Ji5 780 4% JIF PR 2
SR A AT DAk et 114 T A TR B A ) S S50
MmkEZWF RIS, FARB R FEK K EERNZXZ
— R A ARG A AN A R B DB 19 45 1
MG — W F AR, dEm A T ae 4 k. W
i ALPPS — AR BA VIR MR , 247 T TR ES L,
K5 TACE JEFE—#F , B i Sl PB4 Rl REAL 1k iR
R, I —AR 5 B BT RS, R B 15
RO PO ) 2t R i) — AR T B IR PR IR R

FRIEM R AR ALPPS — 1 F- AR s Tl ik
T —A N E . ALPPS — WK 5 & UL IF A& iE A il
SRE Mk TR R BRARIT TR R H K
AKBI AT B FARA R HE, ZR HE5 T+
B AN, KT IHFARAUEE — RS &4 T 4%
UL FHAFEM IR T I FARAERE, 25 H
B EEGIEE L WL, P58 R IE R & AT RE &
FECWF AR TG IR . AWF5E & R RE
INAT AT AR BB DR B DR A JH A A B g 3 A
FFfig e DRe 2 , B 0 RORE kAR g it e . it —25
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