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W OE BB T IEA T IV B 00T 0 ) 3 D 43 4L 9 5 AT UTBR AR ( ALPPS ) 3657 T 4k 5 T 988 19 22 2 1 S A
Rk
Frik: BB 2014 45 8 AR 2015 45 1 A AR KEMHE KB BedT ALPPS JA57 1 2 44 I F 4k
(8 A JFF 5 R 98 28 3 AR I PR ek, 30 3ot 11 AR 48 s R R I i 7 9 R A 7 288
R 2B EE L FRATTTE A LIRS IR B R, B — L F ARG 2GR H R AT
R R, BE 1ARE 6 d, FIRMFABEASE] 704.8 mL, HARMEFIATN 60.3%; £#H 27KF
11d, FIRIABUAE] 771.3 mL, SRR 63.6%. 2 BIBESE 2 FARITY KRAEIFIIBRA .
5$ﬁwmﬁ%ﬁzmmmﬂ2mmm,ﬁ*&mwﬁsmmL’**%%*ﬁmﬁammmﬂawmm A
I 1000 mL AT 800 mL. FlFARBITICT: KRG ™ EIFLRE KA. RIGHIT 6 ™~ H, B0 &I
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Associating liver partition and portal vein ligation for staged
hepatectomy in treatment of massive liver cancer with cirrhosis:
a report of 2 cases and literature review
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Abstract Objective: To investigate the feasibility and safety of associating liver partition and portal vein ligation for staged
hepatectomy (ALPPS) in treatment of massive hepatocellular carcinoma with cirrhosis.
Methods: The clinical data of two patients with massive right lobe primary hepatocellular carcinoma and
concomitant cirrhosis undergoing ALPPS in Affiliated Zhongda Hospital of Southeast University in August
2014 and January 20135 respectively were retrospectively analyzed. The treatment efficacy was assessed by using

perioperative variables and follow-up data.
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Results: Both patients underwent first-stage surgical procedures of right portal vein ligation and in situ
partitioning of the liver parenchyma. The remnant liver volume was rapidly increased in both of them after the
first-stage operation, which in case 1 increased to 704.8 mL (accounted for 60.3% of the standard liver volume)
at postoperative day (POD) 6, and in case 2 increased to 771.3 mL (accounted for 63.6% of the standard liver
volume) at POD 11. Both patients then underwent second-stage extended right hemihepatectomy. The operative
time for the first-stage procedure was 240 min and 210 min respectively, with intraoperative blood loss of 600 mL
in each case; the operative time for the second-stage procedures was 300 min and 325 min, with intraoperative
blood losses of 1 000 mL and 800 mL, respectively. No perioperative death or serious postoperative complications

occurred in either patient, and both patients were alive and no new intra- or extra-hepatic recurrence was observed

in either of them during 6-month follow-up period.

Conclusion: ALPPS is safe and feasible for massive liver cancer with cirrhosis.
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kg ABEIE A AN AR (ALT) 30 U/L,

BEEEE (AST) 62 U/L, EAHZIZE (TBIL)
12.9 pmol/L, HIZEMMLIE (DBIL) 4.6 pmol/L,

HEH (Alb) 41 g/L. ZHFEMmBLE . L HFEL
PUR Y, Z PR EEDNA4.65x 10° U/mL, AFP
>1 000 pe/L. MEHCTFH+35 58 R 47 0t B
B I R /D484 emx 8.5 emx 7.4 em (H1)

W AFE R . ARETIFIREChild-Pugh A%,

R HEStevenson A RARF MW F=0.0061 x B E (cm)
+0.0128 x fRfifir (kg) -0.1529=1.6521 m’.
P Urata's 2 2308 1 BEAR B . b o I E 1K
BLCSLV) (mL) =706.2 x IR EMm L +2.4=
1169.11 mL, R4 CTM & Y55 0 R 4 I
A (RLV ) =272.95 mL, &% MR R Y
23.34%.,

BE2 U, 49%, W CIRESA EEAESNH
JINE " F20144E 12424 H ABi . MEAEH & A
FF A S 84F . Rt dr: B R178 cm, {AH
61 kg JUBETCEYY, 4 B iR R TS5 K Ml K.
Ol (=) o BEVER, A BIEA R, IR =48
Al K, JHHLRE . ARG A A . B IR R (PT)
12 s, TEALFERBEIMLEGE R E] (APTT ) 35.7 s JF3h
AE: ALT 33 U/L, AST 78 U/L, TBIL 14.6 umol/L, DBIL
4.2 pmol/L, Alb 38 g/L. ZHFERMPLIR . L HFEL
B E, ZHFHEEDNA8.91 x 10°U/mL, AFP
>1 000 pg/Lo JEEBCT- 49+ 35 98 7 i A7 iE R
B, P18 bKA SR ([2) o W HIFE KT
I8 o *ﬁﬁﬂ?%ﬁ%(}hild—f’ugh A%, HR¥E Stevenson
AR EHH=0.0061 x F & (em) +0.0128 x
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R (kg) -0.1529=1.7131 m*, H4#EUrata's
ARG E AR AR ERF AR (SLV)
(mL) =706.2 x KL HE+2.4=1212.19 mL, ¥
CTIM & - UD B J 0 ) 3 AF AR AL (RLV ) =316 mL,
i bR I AR R 9 26.07 % o
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R A . Hh#ik. WAk &GS . T
JHF 7 T A BRGS0 R, B A IR R B
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1.22 HF=FFK BE1H5EE 29T 2014 4F
8 H27H.20154E1 H 16 HATY KRALIFVIBEA .
BUE— 2 FAREY Oz 2000, 0L W A2 T D
A, 7245 W 1 ) G B S R W TG i B2 IR
B, A 00 T A R AR S BT R /N4 T W e AR Ak
2 A W AL 45 2 Ah it KRR S B B O, 5 R
i CT Al — 2, B sh bk & I, 454110
VT JHF A Ik B e bk, D S O T A R

kA Ak S B W F S, HL R e BB ER AR .
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H AR, Sh AW I 8L . JTF 2 R A e i
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21 FARAHEXER

TCH FARMISET: o 240 J 20K T AR5 47 Mg &8
CTE KL & B AT K, T #0781 1 SR IR 3R
J7 . B VAT MO 2R R 5 4 i . R ¥R B AT
UyRe ey . AP | R Kl R gy | i A PH A
RIF R AE
211 #—F FR BHHEIHEHF2HE 1P F
A B 6] 43 5 K 240 min A1 210 min; A H i ¥y
600 mL; A5 &I 530 B 3 T 36~38.7 °C Al
36.3~38.5 C, iR mESHI ARG 3. 5.
6 R 2K, B#H1IARFE2KRAMM (WBC)
ik #1044 x 10°/L, J5 %W F B EIEW, BHE
2 WBC ¥ 78 E# 6Bl N, BHE 1AW A
K i H 2T 2 0 R 558 2 K, i 569 U/L
29.8 umol/L, M 2 ALT M EHZ X FHigE ARG
%53 K, 4666 U/L I 89.2 umol/L., H & & i
MO R ZEAL TR (F1-2) . BHE1E PR
Ji6d, BAEEI CT, Z&HFHh PR B E 8 K
ik#| 704.8 mL, GFRAEFARM 60.3% (K1) o
BE2HEILRES A, BAMEMMCT, L4t
B AR T KRB &, 4 393.51 mL, RJF 11d,
PR E AN CT, LKA R B B w3 K i 2
k%) 771.328 mL, dibRiEF AT 63.6% (K 2) .

1 BENESARLRERELR

Table 1 Results of laboratory examination in patient 1 after the first-stage surgery

R WBC kg masEE VR ALT TBIL DBIL Alb PT
H (10°/1) (%) (g/L) (10°/L) (Iu/.)  (pmol/L)  (umol/L) (g/L) (s)
1R 9.76 88.41 124 117 566 26.9 12.6 29 13.3
H2 K 10.44 88.54 120 94 569 29.8 14.4 32 13.1
3R 6.91 86.61 105 90 330 21.7 10.8 32 12.6
H4KR 4.85 79.64 109 101 202 21.1 11.4 30 12.7
#5 K 4.97 80.25 105 112 143 18.1 10.2 30 11.8
AN 5.25 80.91 99 124 109 17.6 9.1 31 11.5
7R 5.30 74.33 100 125 70 17.3 8.7 33 11.7
SHAH 3.5~9.5 40~75 130~175  125~350 9~50 3.4~20.3 0~6.8 34~48 9.6~13.7
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Table 2 Results of laboratory examination in patient 2 after the first-stage surgery

REnE  VBC YRR MLEE MR ALT TBIL DBIL Alb PT
(10°L) (%) (/L) (10°/L) (IUL)  (umol/L)  (pmol/L) (g/l.) (s)

HR 9.30 87.11 158 149 277 29.8 17.3 30 17
F2KR 8.72 80.21 151 134 386 69.5 434 36 17.6
H3KR 8.45 79.11 147 131 666 89.2 61.4 37 16.6
4R 6.88 77.51 146 153 552 85.4 62.1 37 15.4
5K 7.56 74.71 146 179 406 772 52.1 37 15.6
EABN 8.21 78.71 143 160 364 80.4 54.8 37 14.7
%R 7.93 76.11 144 182 237 62.4 42.3 34 14.2

E1 2BE1BEFAHACTRELERR_BSEER

s UM -

A: RFTIESG R CT /R4 RIE AR B: RRT CT £ )5 78

IR A, MERATAR R 272,95 mL; C: ALPPS 55— F ARG 6 d, FIAHFARRIEA, MEH CT 4455 ik i & 2
RTI4TN 704.8 mL; D: ALPPS 55— FARJG 1 J& 2 A 5B CT

Figure 1 Perioperative CT and 2-D reconstruction images of patient 1

A: Preoperative abdominal enhanced CT scan showing a massive

tumor in the right liver lobe; B: Preoperative CT scan reconstructed image with the FLR volume of 272.95 mL; C: CT scan showing

that the FLR volume increased to 704.8 mL on postoperative day 6 of the first-stage surgery; D: CT scan showing no tumor recurrence

in the remnant liver on postoperative week 1 of the second-stage surgery

B2 BE2EFARECTREZRR-AEZER

A: RETIREG R CT /R BRI PRI B: ARRT CT #1457

c - : =~ D

IR E A, MERAAT AR 316 mL; C: ALPPS 55—EFARJ5 11 d, RIAATARFE K, 15 CT 345 eIk i & 2
MR ARSI 771328 mL; D: ALPPS 4 —FAE 1 FE&EI CT

Figure 2 Perioperative CT and 2-D reconstruction images of patient 2

A: Preoperative abdominal enhanced CT scan showed a massive

tumor in the right liver lobe; B: Preoperative CT scan reconstructed image with the FLR volume of 316 mL; C: CT scan showing that

the FLR volume increased to 771.3 mL on postoperative day 11 of the first-stage surgery; D: CT scan showed no tumor recurrence in

the remnant liver on postoperative week 1 of the second-stage surgery

212 5=FFR BEI1H5BEE2E L TR
A 18] 24 300 min A1 325 min; A 1 H 1L A 1 000 mL
F1 800 mL; A J5 4 ik 43 0 I ) T 36~38.8 C Hl
36~37.4 C. A 5w 0 4 0 o RS 55 1 KR RN
B3 K. BE VRIS T ARG 6 Kk, &
H 2 M HIEARG S 11 RIkFR. B 1 R WBC 2
IEH, BE 2 ARG 1 K WBC k%] 1044 x 10°/L, J&
B FEEIEW . & 1 ALT K DBIL &1 A AR5
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82 K, K67 U/LF 21.2 umol/L, H# 2 ALT &
TBIL & ARG 1K, A 114 U/LFi147.5 pmol/L.
HIGH A MM RIEL FREIER (£3-4) .
BEVE L NE LT T ARE R WK 3,
2.2 IRIEKMELER

SR L A7 B SR by Ak 40 g 1 2R
BE, M KAR9 em, FBKAF K2R W 41405
A0, 98 A BUR AR A 58 B E AL, D2k B
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BHE2: AR E SRR PR IR R e, MR A SR AL, A LUR R IT
FIRBE K, BhEiE K22 em, BKAE N B, WP
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Table 3 Results of laboratory examination in patient 1 after the second-stage surgery

RIEHHE WBC  hMRIEM  mETAEE Mk ALT TBIL DBIL Alb PT
(10°/1) (%) (g/L) (10°/1) (IU/L)  (pmol/L)  (pmol/L) (/L) (s)
FAN 9.44 85.33 80 127 98 244 14.9 26 17.3
BN 6.71 83.94 83 145 67 212 11.8 25 155
53K 7.12 82.45 87 153 70 214 11.5 28 15.2
54K 6.88 80.20 95 178 64 21.8 11.7 32 14.9
%5 K 6.75 79.41 112 247 65 227 11.7 34 14.7
56K 6.34 77.65 115 252 50 20.5 8.9 36 13.7
EEN 5.89 74.33 118 256 48 19.6 7.7 37 13.6
F4 BE2E_SARIRENTHR

Table 4 Results of laboratory examination in patient 1 after the second-stage surgery
RIS WBC RN M bk ALT TBIL DBIL Alb PT
i (10°/1) (%) (g/L) (10°/1.) (IU/L)  (pmol/L)  (pmol/L) (g/L) (s)
EADN 10.69 83.31 117 158 114 475 27.6 31 16.2
BN 10.30 82.56 110 162 99 35.6 23.6 28 16.4
53K 7.23 77.41 106 217 67 28.9 18 40 16.1
¥ 4K 6.35 76.51 112 221 75 26.4 15.7 41 15.8
ERDN 5.73 60.6 115 233 98 24.1 153 40 15.7
56K 5.66 58.6 114 215 85 20.4 13.6 42 14.6
E PN 5.42 51.5 114 207 77 19 12.4 41 14.2

.D E i =

3 BE1BMOER A HPARPRERAMYLT AN, KDL 10 emx 8 em, ZEENERKTAE; B —RH

WBIFES LI T 3 o SB— RSO W ZE AT Dy S— AR BT CE SR A DR B S5 20T
RGEEYIERAEIT LM F: DIERIE AR bRAS

Figure 3 Some images of the first- and second- stage operation A: A massive tumor (10 cmx8 cm) in the right liver lobe observed in

the first-stage surgical exploration, with no other lesion found in the left lobe; B: Dissection and ligation of the right portal vein during

the first-stage operation; C: The in situ partitioning of the liver parenchyma during the first-stage operation; D: Placement of an anti-

adhesive membrane (Johnson & Johnson) the transected hepatic surface; E: Complete resection of the right liver and tumor in the

second-stage surgery; F: Resected tumor specimen
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It R HAB R 4, AFPIEH .
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3.1 H*% ALPPS

JH 90 B RS2 ol — A 0] RE IR T IE b 9 0 s
Peo SR, A% R A PR B RN T BE A A R AT Y
PRARJER e bR E ., 1Tk (portal
vein ligation, PVL) FI[T## k4% ( portal vein
embolization, PVE ) J&1& % i) ) 15 5 4% T A 13 o
WA i, a3 A0 AR K T G Ak
2 o v B 1B 7 S A W s 3 7 1 o T 1
JF TR F 15 AE A6 A5 B R 98 0 JR0 A R RS 4k AT
BB FUIBRAR . (Hi TPVE, PVLAJS HFERS A&
ZANg, TESEML R, WO kBRI, D
R TC AT R 0 TR AR, W R R0k
155 B BFYIBR A . 76 AbulkhirZ5: P — T Meta )
Brer, 1 088HIfTPVER R, WG A 15%LikEAT
BB UIBR AR, Hd10% 2 i T o ih ik R,
2% 5 TR AR MFARBU R L o HoAt b0 3 1 F
AR LW 1K 19%~33%"°,

W 170 TR 225 LRI 52 0T S A6 25 T 45 6 A T A2
HE ] I T AU F) RS 4 A2 AE20124F 1 Schnitzbauer
SUERWE, FR, XWFEAREREGH N
ALPPS, IV B ARS8 55 A Y B JR) PN
U U R S 0 1 A DT R DA AR T8 T DD B Y
JEF U b 9 e Ak S T DI BR o ALPPSTEZ5 L1 # ik 2
A i 2R e AN N R A
FE DT T O DR 2 R B A T A, AR
IO i — 2P, O 4R i A R A R R R
R AR 0 43 WG, AR B A 2R 1
AL AR TR IO 4 SR B bk a4t L B B R A%
SERACH . AR KRR T EE, EE ARG T 4
PR FF I 09 1E 5 A BT RE DA Tk B R J5 T o
ARAE, $Em T TFARMZ 2N, @I PVESPVLIA
2 L 02 00 T A IR AR — B ke B & /D B4 -8, i
LAY Af 38 4 JF AR B 120 % ~46 %" . ALPPSIU
RENS S PVE . PV LYE S S % i |) P9 42 28 1 Ak %) 77
A PERED, ALPPSES — M — 4 F ARG
WHEI N 6~9 d, SEHR7 do IR MBFIEIESS, TR
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BW RS, BRI EARFRAE6~9 dZ Y HE AR TR
N T40%~80%, V¥ RIkFN22%, MITPVES
(& B PR A AT K 2939%!" . 4k, Knoefel
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FURg B, AT L3 b S 5 W7 T I 3R A5 AT AR IR
PRI L& .
3.2 ALPPS BY3&MiE

ALPPS1Y I N IE ¥ A E . — Ok,
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() R AR L 2T 4 40 DL R AR YT 51 R i A8 FIE, AT
& 5 W U1 B R R J5 A7 & A2 IF T fig 52 0 v fig 1 iR
FH, YW EIFALPPS., HAEI & TALPPSHGE MY
9 ) T 7 0 9% 2 45 o o T B ME IR o 3R R I R
E, 2990% L I i B35 A & B R 0 35 B L il
O T R R ) A A T R R AR 42 0 2k g
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JHF A BEU A 3 A A TG R Ak B TF A 20 B B e, SE Y
12 A3 58% . T W25t 149 2 JFF 6 4k 4 JHF
B EAITALPPS, —WAFARIF9 d, FA AR
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B o AW FE b 2 ) BB 3 A I 9 B4R R N A Ak
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AG, AR A AR5 bR o AR B Z e 4
23.34%F126.07% , 24 &3 B Ak 2047 — W)
PR 25|, M SEATALPPS . AT — 2
U1 K A7 S 25 40 BT IR 28 R 5, 2461 AR 5 i )
WESE H BACEE G A, b Bl B F ARG 6 d FLR
BPIK£160.3% , 1512 & 35 F 43 G 3 AR 3c 218, 78
ARJF12 d FLRiA#163.6%, MLl LIFH, &I
R b B g AR, TR AR 3 AR 1 ) B IE H I
BEF R th TEA MGE R, B4 0N
ERR, Wb, ALPPSXE T & B I 4k 6
I7 B 28 A VR R AT A 1 A T B 22 1 I PR A 5T <
3.3 ALPPS Z&itHE S

ALPPSZ 4 i M e T H AR B & M I &
it K A RO AR PEARIE Y, ALPPSAR G IF &
JE BN 16%~64% , FRILFEN12%~23% ., IHEE
FOEGEALPPSA 5 ) 8 IF L 0E, HAHEdOE
W W AR JFFE TR R AT 8 3 IR E R &
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SMCRE S XTI FEAT 1k, BOR R4F . 24 8
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A, AT IR B U R R A B T A R
TG 2 ¢ T ARAT i3 . Xiao 5558 10T 14 42
1 45 52 it A LP P S X 8 A JHF 968 R B IR 9T, R

A P E I ROAE K, R E B ALPPSIR Y
JFF SR A 98 1 AT AT P R k. Cai S 1TEIRTE

564 8 LT 45 Al S8 Ak i 98 A LPPS T
AR o BIE A AAT R W T 22 A7 B E (] 0 3, 38 R
5T T SR 1 XL

ALPPS & — QB 0 $2 = I J0E % 1 i ggg 1)
BB F R . ARBFIEUE L ALPPSIRIT I &
I 96 JFE R Ak 6 7T 450k Kde Atk o (R 5
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