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Progress of surgical management for end-stage hepatic alveolar
echinococcosis with insufficient remnant liver volume
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Abstract The insufficient remnant liver volume (RLV) is the main reason for postoperative hepatic failure and death of
patients. The lesions of hepatic alveolar echinococcosis (HAE) often involve the intra- and extra-hepatic vessels,
which causes difficult situations for preservation of the functional hepatic segment (s) and low radical resection
rates. Although the ex-vivo liver resection combined with autologous liver transplantation (ERAT) has greatly
extended the surgical indications for end-stage HAE, the insufficient RLV remains the restrictions on HAE radical
resection. In recent years, some novel techniques such as the staged hepatectomy, percutaneous stenting of hepatic
vein followed by ERAT, and auxiliary ERAT as well as the associating liver partition and portal vein ligation for
staged hepatectomy (ALPPS) have been applied in the surgical treatment for HAE patients with insufficient RLV,
which improve the radical resection rate for end-stage HAE. Herein, the authors present a brief overview on the
latest surgical progress for end-stage HAE with insufficient RLV.

Key words Echinococcosis, Hepatic; Remnant Liver Volume; Hepatectomy; Liver Transplantation; Stents

CLC number: R657.3

EETH: ER DA MRFEZ AR AIET S S0 = iR L & W BT H (2020WZK2010) 5 A ERFABE P 2 6T 4R
SFHEFEIIA (2019 45 ) .

WFEEE: 2020-04-15; {EITHHA: 2020-12-22,

&R : B, PR =R - I A REE B FA B0, 3228 DA S I AR R -5 1 A T A A5 o

BIE1EE: KF, Email: 68532815@qq.com

© KA )T [5] 8 38 51 FH 3 & T A 98 http://www.zpwz.net



51

Mot % R AR R AT A s SR T #ER 99

JF v 74, Holg ( hepatic alveolar echinococcosis,
HAE ) J& £ F5 MR 28 JUSRgL M Somy A & 3 8
W, ZRTHEC, AR, JERMAEHIX, FREE
FLRAT TR AKX HAEFR 28 T 0% vk g
MR A KR, PRy “HUE” , REWBIT
Y HAE 5 104 58 4 5 15949 o A TEVIBR
FEHAEBH M E B &, (L AR kI R
W= BT A A, S B e T B R TR
AR RRIGIIBRIL 2o 104K, BIRAT
VIEBCE BIRIF M AR (ex-vivo liver resection
and autologous liver transplantation, ERAT ) fff
R M HAE 8 F AR ARG L&, JF s -
7 IR H AR R (RS R, 3 4 i R B
(remnant liver volume, RLV ) A &1} & i 1l
HAEREFARVIBR W EZH N . i THAEA R T
R B AR W e R, AR OR LR S AT DD BR L
DK SCARAE A IR E T U S I R bk S FL i —
$ IR AR (associating liver partition and portal
vein ligation for staged hepatectomy, ALPPS) DA
L ERATH AT A AR A Z A N T RLVAS I )
HAERSNRHGTTY , $E 1 I OIBR AR5 D RE By

“BUEERT O BRIRTORJE AT s kR EH G
AMHAERIGIT IR, 5B RLVA LB AHAE
AR b BE T B i — 23k

1 BH HAE Byoh Rl T it R

AR, HAERAIF B LA B K2k, B
FEEXMHFANE X, 2% BTz &L N EZ
BLOMEL KR TS BINHAER S, L
R A7 0 A0 IR R D/ s RO T S T AT T B
B HNEHE AR R, TR S AT RS A KT R T
i — B B I HAE BB 32 R AR A & 22, AR5
B RR . IR R . K RRETR T SR AN
GBI L I R B R A . A, B
Kk 92 B R B HAE B Jo ik 99 A 2 JIF B R 55 15 4% 5
e, DT 2 2 AR A A 1

F Y B AR VG VT BR B & M A HA E /3R
SRR T A 19884EPichlmyarZsE!" 19 Y4
I SE L ERATIR T B e, S BREAE L REAT
BHAIT I E R 4 BT RIG VIR, R,
F T3 Y TP e SR R R L A8 R R i R
KRR, 13 ERATTE WG o (k4 ) 17
ZERUU O T HAERA K KR B R K TR

© WA )T i [ & F I F 2P H

g, FRE EEERATLE HAE BA %05 30) BT 0 fif e
B R R .

201 1A I T BT AR W T K ERAT
N T BIIHAER T ARG, W BEEALREAT 4 2
BIT R BTHAE R H S BT RIG VBRI & s
[l PN 22 v Bl 238 5 K 5 ] i 8 B HiE T ERA TR
ST HAEM 2 & mA ", KRR T
HAEMRIGYIBR R . Ah, TG ERATH A Fh
R AR 2 AE LR R AR I DD B 0 R B, idE — 2B B AIR
T DI REFB el P R 0 AR, ERAT
X RE S H A ESR EE ARIA PE VI BR , 1 072 i i kb
VIR AR JGRLVAS 5 D) g B i () [a] 1, (HHAEA A
[] T B g 9 R W 2 AT R, LA RHAEZ AN B
SRR Y 5, A N S S RLV DL R AR B B
(D REAE &, 1T 58 AR YA M T B il b mT R

2 HAE {THYIBR KRBy RLV EX

RLVAR & 2 KB OB RGN 25 &
it HE S B T T AR R 3 R
GruttadauriaZE™ W3R RRLVE £ A (total
liver volume, TLV) BJHAE (RLV/TLV ) Al {E
A A Al T E DB R JS R TS Fe A5, MRLV/
TLV<30% & AR5 I K JLAF W &5 5 Shoup
AN I RLV/TLV <25% 1) #8355 IF % 5% 5 4E
B BF 18] FF 5 o KishiZEPIWF 58 38 HRLV 5 b5 i i 1A
i1 (standard liver volume, SLV ) [ HAE>20% M|
AT A2 B A BT BE Y BR T JC 55 A7 AR F ) # KO SR
FEAFAL A 3R 2 O BT I IR R B ST, M
HAES MR ZAT AR, HHAERHEZ ARG I
SR, U KHAETF AR5 XA 2 5 45 2 4l 1
590 0 FHAERES 1M AN B AT 5 54

M HAE 2 & JF BF AN B 228, &
Gy EBHE AT Tk E AR FAR IR, EERIER.
FEIRYIBRKERATY M & AR, HAT, Wi
HAEMRLViIFAL Z HERATH G RBFSE . YangZg!'™
FE3 I I HAE B4 H, RLV/SLV>35% K St
ERATH % 4 {8 ; BF75"" 76X 69 g I HAEAT
ERATHRIE H, RLV/SLV>40% 4 52 T A i JT
WRER . HTEHLR, RLV/SLV>30% &5
JEERATH AR PR (B, (HF5 22455 & T Di6e
fitiss . BH . BREAIMEBEFRESSHIE. FH
Bk, AR R T ik sl A 0 T T AR S T R A
—E PR TR LT

http://www.zpwz.net



100 b E A

U

930 4%

RLVIFAEHAEAR J5 AT 2l 68 52 085 1) o — PR 3 .
WA HAE B E A 180 2 B R K I RE 1L 7 5
IRA BB R ARG KRR P A2 4 R R fad ) A4 T &
A BE P O, Bl Kk BRI FE K I B Budd-Chiari
LEAAESE, 30T Xt B2 1 B8 0 I O £ 4% 2 B i AR
5 W 177 5 AR H TS 4 VE A B Ak BR8] QB S A BEL
B R, RATF AT IEPTCDTE N Y IHIE 51 7 %
HAEB ML R 240 pmol/LLL T J5 A 52 i T
AP WL, BEHIHAESRE AT AIERLVIE N Y
FE 50 VRS 5 A A Ab B, A R B R Y R AR OR ) 5T
i e ST T BE 208 AR LR

3 SHIRFYIRERE HAE hrIM A

o3 W VDB B T T 45 W o 2 R G B A
AR YA HETIBRD Y ISR N 2 R B 55 5 4L
T ECYIBR G R LV AR 2 11 2 5 — 350 43 U B 9 kL
o7 JF U A B 08 1 O FEAT T R U6 R A o AL
DLk RLV AN BB TIfe iy, X AN Z K
e H A E FB 5 AT T U0 B 2 4 T 4 SR
HAE (Y12 28 Vi K T P, 38 K 0] b 400
JHF P99 kb R g XU 5 Rl B BTHAE R E A G
I P98 g8 2 BROB Al B Ak T S B0 B T e 4
JF i S5 FF L, ARG R i, —UIBR
4395 kL A T A L 4R A s s A 1R, R R A
JFF 0L 2 300 PN PR 06 K B T AR AT ST
oy W VDB . F I 2 & AE 5 7 HRLV/TLV
<30%M MM HAE S, BEE 58 BURA T VT BR A9
[ R R RLV AN RIS R G e s . T
HAER A KRS, — W F AR50
PRI, AR T B O B0 T R Bl A Y
SEaeME LU I BB AT B A R B IR G M DI Bk
O E M. TR W AR R T E . R4y
PRz i N TS S G S e 1= K 7 K T L B S i 4
AT RS AR AR, Rk O ) BE AT BB S B0 B
RLV AR, o, RATRLV UM PFHIJEHAEST 4>
WIRF U B i B 6, ke AR T — AR VA I HAE
BEMNASWFAR MM EBR . Hag, =4 %
B AR T B T HAE A9 AR B 5244 0F )10
TR B2 B T O A A AU OR B 2 e B Y 25
FURR, KK#Em T FARLL2M. HEr, 58
VIBRTE W T HAE (9 0 i 18 A 22, o i 18 4%
TR (a1 B DA K ) Be T Be A B8 7 =X SR A s ik — 20
ZRE,

© WA )T i [ & F I F 2P H

4 RTERRKZZRHENF R ERAT i&yTREHE HAE

JHF# kB — B 2 2 R R M HAE /Y 32 %2
FEAE, R B A S G T ik B ik ) AR
Wil (HFERlk ) RAERERATHEE L, T
A A B M A A, a0 I %) I K A2 R AT
P BERAT Sl IR XE o F T 3 ik ol 3 A
S B f 00 B A b K, T LR D R KO ) 4
. LK K Budd-ChiariZg S F, —J5 Il
S BRI RE 5 2% W B ) Re T B A LSRR
I3 — 77 T IE A 0T 9 0 5 | A it A D B R AR, S 3k
ERATA J& I Ty 68 5 vy KBS 34 = o LA b R )y 1 ol )
RAFNER) <S8 HARGETFARER, Hog
WIHAERZH LEFERAEIES, Wik, &4
Budd-ChiariZE 5 E MR ITHAE B F R UL, & E%
fiff it T B A T B0 IR K 5 D AR S R 0 AR
FOEAR , HE AT A BOR TIPS Y

BEAE, %4 I Budd-ChiariZi S5 E A HAE &
B AREAT 11 MR B A e ) 1 IR TE R AR =2
H G A M A AR BRI P HAEZ Budd-Chiari
GERAER B, HHTEIE ARG MY BR R AR i
Wy, 2 P BAGE o 2 K m A A R E A
M # Budd-ChiariZE & 1F, FFEERATHG MEDIBR
HAE, B30 sOR e B ik S 48 8 A9 5 5
JETER AR B TR 0 a2 0 48 BH A I ik B, it
2 2K 4 s S 24 P A O JHF IDE 0 Dk R LR O, K
e X Budd-ChiariZé S o 1 & I DI RE 6K
AR, R A PR A A, DA R i 0 O R
K I S AR AS R AR LSS, FRATORS B R AT
i, DABAE B 2 B A TTERATHIA M VIR AES S &
L2 . MIBEH SR, CAE AR 0T &Ik
P, B8 R R B A U i i ke S 09 T B 2
By, (A Rk T K R S B KK
JHF JOE 90 ot ek JH %) e < Al A e 00 P R P A B 3 TR
eI R 1 < s a1 O 2 S 3
A O JHF AR R A S, IR BI2E LT “ALPPS”
A, NIEBERATFARAISE &, BRI EA
ARIGAA RLVA B JCiE ARG VIBR A Al fig, HA]
T A Budd-Chiari 24 AF 5 AT 2 68 19 4% K el 35 47%
B U AR R T, O RIS A A IR ), R
Fe Y2, A4 I Budd-ChiariZs & AF B A% 1 R
LTS ATERINE ERMHAERE, WATFE
FERSPEAR I BT RDY, W R A E A
Jik 5 2% % 12 # Budd-ChiariZE S F HAE B %, i

http://www.zpwz.net



51

Mot % R AR R AT A s SR T #ER 101

ORI TR S AN S R T G
FF AR AR PEVIBR A, n] 3 i R AR
a8, JFERARAS AT e s LR

5 BhM ERAT &Y FREEA HAE

ZMERATH R MR ST E K. KINAE
£ B D) Bk + MK Of A/ R4 A L AR A I AR T [
BB SR, SBRHYIBRTFARE IR, 4
ik, HFERDae TR B AL AR G Y6
R TR ARk, EE R “HER
2™ SR OV A X b 4 S R T BT 5% A 91
07 2 R BULE AR B kb L B SR I & A2 AR R
BB, TE AR R A A S TR A B AT 4 A D) B A
FE 2R E RS, DLRE AR 5 W7 1 0T
Ui o I R0 RT T 8 1 LR, U AR A T G
JIINiR QLTS

CHEARARSET B — R REXME G ERAT AR
Rl ik o X AT B S8 I T T RE T B Y
WIHAERS B, 7T R A% B8 56 53 2 fig i B AE 7R 9 4
FRO6 20 R AR LR 2 < R IR T aE , X
Wik B 2L A HUR AL R AR AL A R AR T E
B PEERAT . % A7 A A 0l i A 3 8 8 22 0
PRI HAE B, ARG AL T iFm, IR
B JE T M o ok B S Bk, EL AT R B AR AR B A b
43 T BE B 0 I Ik, oM AR R AN )
IE” o UIBRA M g I AT R B PEER AT A i
TN XFMFARGTXMEHAET: ) A IRER
o IE B B AEAR Y, BRAR TR E 42 B R %
JF S 06 B R A I sE ), 2R AT B Il 3, 4
F5 UG B0 BT bk &R GEAE A, R ARG I 300 AU
(2) Fe KPR BE o A8 B DI REJFE, REMKRLV RN 2 BR
Ji F Ty R 2 8 & A i KU o 28 3 P BNV S i
T — B R HAE T4 By MEERATHR 71, Wi 3] 4 4f
RO LA PN 25 3 oK 4 B HE ER AT AR 200 H
FRR IR A HAE B AR IR PE DI BR Y. i R X BRI B8 1)
REJTFIE LLOR AP RLV AR & B £ s Ak, o RB 4% 5 KRR
JE Hb 4 15 R E R PG IR B i g B h R e, X
EGERAT A R0k .

6 ALPPS #EREHI HAE FHIR A

ALPPSA % XF F 5 kb = B A7 F — M FF AL, {5
£ 88 ) BF EAR BUR R B W VI BR R . ALPPS K

© WA )T i [ & F I F 2P H

e 201248 1 FH - HFIE B g (4 43 st K
AT — B R B SR, B W A2 A 2 TR bk
A, R JE A FLYI BRI A 1] K oy S, DA AR
BA A JEF 44 B 7 i B R] P R 3G AR DT 3K
TR S o iR O ok e R T AR R
X FALAT T8 Ik > M2 26T 5, ALPPSHE{E fiff
P 5RO JFF U BB g A 4 e R T R Y B[] [
B2 (R, F T R P R AR A, DU
FHHBREZOAFMHERGRE, nZEE2
B AT O Ak 18 v T A A5, A o o AR R
Jei PR g 0 R O JC Ik e W AE A, S O TR
[i] Bt & A O B 000 ik 988 7 A% sl O B8 0 484 K1 10 R A
M TCEAT Z WIARIA VI .

AR TP W E . HAE 3 2218,
ALPPSAJG BUG 8l . AkbulutZE1 5201844
ALPPSI I T HHAE R ZF WAL IR, N
HAEB E WARIA VIR T 4. (A2, HAE
FLA AN 28 M AR KR R, 0 AR A B B
ZeAi I, Bl — TR Tk AR B 5 R Y I e
STt H LA LPPSHYE A R ME . SR, b S A
WO B A S M D RE B, FLEL A LB b A
KRR AR RE S . WIS BIMRIRE IR, X TR
JHF P9 45 38 14 B 4% 42 A0 1 A T — A 58S T BE I Bt
MIHAERS B, SR ECOR B 2 g I B 1 28 5 ALPPS B
NT B ZH S, Schadde " 41 12151 45
i 9 B 2 3% () BB B 2 PR BC Y ALPPS TR (B EE
RESMABEIE ) , WL E R B ALPPSAR#E
AP HFRE VDB v A7 B 40 o 28 4 A BA b 38 5 X
153 S-6 BL (748 S ALPPSER A F i bk o 42 R 2
J7— G I HA SR 1], B4 b s ™. ik,
R HE A8 T e T B BRI O, dEREALPPS KL
TRAXEBITZR . BEXKHRLVA EHAEKN A
ik

7 N £

RLV A & 45 e W HAE B9 H35 U1 BR 45 ok B K
Pl . HAr, RTERMEURYS 2 L4 2T
B F R G50 U ) 45 R X8 0 A FHAE R Sk
BHAT H, NEEFR TRV b,
BEE ERATIRIFHAEM B, fEHERATAR W
MR Y TRLVA EHAER ZE N F RIEAE .
FHIMHAERN & 24, Bt EFRIIHEER &
B bR, DR R E A, FR, K3

http://www.zpwz.net



102 b E A

SRR &

930 4%

7!

HF B M A AR Canfr & T 6E I B A8 S5
ALPPSIFTRERAT ) AURICR ModE Mk, 1575t —24
MIRR S 20 B4,

S %

[1] Wen H, Vuitton L, Tuxun T, et al. Echinococcosis: advances in the
21st century[J]. Clin Microbiol Rev, 2019, 32(2):e00075-00018.
doi: 10.1128/CMR.00075-18.

[2] Craig PS, Giraudoux P, Wang ZH, et al. Echinococcosis
transmission on the Tibetan Plateau[J]. Adv Parasitol, 2019,
104:165-246. doi: 10.1016/bs.apar.2019.03.001.

[3] Feng X, Qi X, Yang L, et al. Human cystic and alveolar
echinococcosis in the Tibet Autonomous Region (TAR),
China[J]. J Helminthol, 2015, 89(6):671-679. doi: 10.1017/
S0022149X15000656.

[4] KIS, AERL, FFEA L, 55 I B4 S A DIBR 16345

[RUEEE 53 B[] S AR R AR, 2016, 25(2):257-263. doi:
10.3978/j.1ssn.1005-6947.2016.02.017.
Zhang YH, Ren L, Yangdan CR, et al. Radical resection for hepatic
alveolar echinococcosis: a retrospective analysis of 163 cases[J].
Chinese Journal of General Surgery, 2016, 25(2):257-263. doi:
10.3978/j.issn.1005-6947.2016.02.017.

[5] Yang C, Yang HJ, Deng SP, et al. Current status of ex-vivo liver
resection and autologous liver transplantation for end-stage hepatic
alveolar echinococcosis[J]. Ann Palliat Med, 2020, 9(4):2271-2278.
doi: 10.21037/apm-20-184.

[6] Buttenschoen K, Gruener B, Buttenschoen DC, et al. Palliative
operation for the treatment of alveolar echinococcosis[J].
Langenbecks Arch Surg, 2009, 394(1):199-204. doi: 10.1007/
500423-008-0367-6.

[7] Kadry Z, Renner EC, Bachmann LM, et al. Evaluation of
treatment and long-term follow-up in patients with hepatic alveolar
echinococcosis[J]. Br J Surg, 2005, 92(9):1110-1116. doi: 10.1002/
bjs.4998.

[8] Aydinli B, Ozturk G, Arslan S, et al. Liver transplantation for
alveolar echinococcosis in an endemic region[J]. Liver Transpl,
2015, 21(8):1096-1102. doi: 10.1002/1t.24195.

[9] Ozdemir F, Ince V, Barut B, et al. Living donor liver transplantation
for echinococcus alveolaris: single-center experience[J]. Liver
Transpl, 2015, 21(8):1091-1095. doi: 10.1002/1t.24170.

[10] Hwang R, Liou P, Kato T. Ex vivo liver resection and
autotransplantation: an emerging option in selected indications[J]. J
Hepatol, 2018, 69(5):1002—-1003. doi: 10.1016/j.jhep.2018.09.005.

[11] Pichlmayr R, Grosse H, Hauss J, et al. Technique and preliminary

© WA )T i [ & F I F 2P H

results of extracorporeal liver surgery (bench procedure) and of
surgery on the in situ perfused liver[J]. Br J Surg, 1990, 77(1):21—
26. doi: 10.1002/bjs.1800770107.

[12

—

Oldhafer KJ, Lang H, Schlitt HJ, et al. Long-term experience
after ex situ liver surgery[J]. Surgery, 2000, 127(5):520-527. doi:
10.1067/msy.2000.105500.

[13

—

Gruttadauria S, Marsh JW, Bartlett DL, et al. Ex situ resection

techniques and liver autotransplantation: last resource for otherwise

unresectable malignancy[J]. Dig Dis Sci, 2005, 50(10):1829-1835.
doi: 10.1007/s10620-005-2946-5.

[14] Wen H, Dong JH, Zhang JH, et al. Ex vivo liver resection
followed by autotransplantation for end-stage hepatic alveolar
echinococcosis[J]. Chin Med J (Engl), 2011, 124(18):2813-2817.

[15] Wang H, Liu QY, Wang ZM, et al. Clinical outcomes of ex vivo
liver resection and liver autotransplantation for hepatic alveolar
echinococcosis[J]. J Huazhong Univ Sci Technolog Med Sci, 2012,
32(4):598-600. doi: 10.1007/s11596-012—-1003-9.

[16] Lei JY, Hao JC, Wang WT, et al. Ex vivo liver resection followed
by autotransplantation to a patient with advanced alveolar
echinococcosis with a replacement of the retrohepatic inferior vena
cava using autogenous vein grafting: a case report and literature
review[J]. Medicine (Baltimore), 2015, 94(7):e514. doi: 10.1097/
MD.0000000000000514.

[17] Wen H, Dong JH, Zhang JH, et al. Ex vivo liver resection and
autotransplantation for end-stage alveolar echinococcosis: a case
series[J]. Am J Transplant, 2016, 16(2):615-624. doi: 10.1111/
ajt.13465.

[18

=

Yang XW, Qiu YW, Huang B, et al. Novel techniques and
preliminary results of ex vivo liver resection and autotransplantation
for end-stage hepatic alveolar echinococcosis: A study of 31
cases[J]. Am J Transplant, 2018, 18(7):1668—-1679. doi: 10.1111/
ajt.14621.

[19] Aji T, Dong JH, Shao YM, et al. Ex vivo liver resection and

—

autotransplantation as alternative to allotransplantation for end-stage
hepatic alveolar echinococcosis[J]. J Hepatol, 2018, 69(5):1037—
1046. doi: 10.1016/j.jhep.2018.07.006.

[20

=

Zhang Y, Xie P, Yang C, et al. Percutaneous stenting of left hepatic
vein followed by ex vivo liver resection and autotransplantation in
a patient with hepatic alveolar echinococcosis with Budd-Chiari
syndrome[J]. Int J Surg Case Rep, 2020, 68:251-256. doi: 10.1016/
j-1js¢r.2020.03.004.

[21] TR, Boh, E8, S5 JRALR B AR SR A S () 8 4 D) B
65 i BV R ITF RS AR TG T B2 R I A A o 0], oh %
HMERS I KA, 2019, 26(8):974-979. doi: 10.7507/1007-
9424.201903023.

http://www.zpwz.net



51

Mot % R AR R AT A s SR T #ER

103

[22

[23

[24

[25

—

=

=

—

Zhang Y, Yang C, Wang Y, et al. Effect of partial liver preservation
in situ for ex-vivo liver resection and auxiliatry autologous liver
transplantation in end-stage hepatic alveolar echinococcosis[J].
Chinese Journal of Bases and Clinics in General Surgery, 2019,
26(8):974-979. doi: 10.7507/1007-9424.201903023

Aini A, Shao YM, Shalayiadang P, et al. Auxiliary partial autologous
liver transplantation for high-selective alveolar echinococcosis: a
proof of concept[J]. Transplantation, 2020, 104(5):e138-e¢139. doi:
10.1097/TP.0000000000003092.

Gruttadauria S, Vasta F, Minervini MI, et al. Significance of the
effective remnant liver volume in major hepatectomies[J]. Am Surg,
2005, 71(3):235-240.

Shoup M, Gonen M, D'Angelica M, et al. Volumetric analysis
predicts hepatic dysfunction in patients undergoing major liver
resection[J]. J Gastrointest Surg, 2003, 7(3):325-330. doi: 10.1016/
s1091-255x(02)00370-0.

Kishi Y, Abdalla EK, Chun YS, et al. Three hundred and one
consecutive extended right hepatectomies: evaluation of outcome
based on systematic liver volumetry[J]. Ann Surg, 2009,

250(4):540-548. doi: 10.1097/SLA.0b013e3181b674df.

[26] KT, Mo, Lok, . BAIFUIERAN FRIT R AR & 2 2T

[27

[28

[29

—

=

—

JK SR AT LGR I AT R O[], [ SRR S IR R 2 s,
2018, 25(10):1236-1241. doi: 10.7507/1007-9424.201805108.
Zhang Y, Yang C, Wang Y, et al. Successful treatment for end
stage liver alveolar echinococcosis with ex-vivo liver resection
and autologous liver transplantation combined with complicated
hepatic vein reconstruction[J]. Chinese Journal of Bases and Clinics
in General Surgery, 2018, 25(10):1236-1241. doi: 10.7507/1007—
9424.201805108.

Ito T, Kiuchi T, Yamamoto H, et al. Changes in portal venous
pressure in the early phase after living donor liver transplantation:
pathogenesis and clinical implications[J]. Transplantation, 2003,
75(8):1313-1317. doi: 10.1097/01.TP.0000063707.90525.10.

Ogura Y, Hori T, El Moghazy WM, et al. Portal pressure <15 mm
Hg is a key for successful adult living donor liver transplantation
utilizing smaller grafts than before[J]. Liver Transpl, 2010,
16(6):718-728. doi: 10.1002/1t.22059.

DL, T 2T LRI (20200) (9] T EE
SRR S IR 243K, 2020, 27(1):13-17. doi: 10.7507/1007-
9424.201911105.

Shen S. Experts consensus on diagnosis and treatment for hepatic
alveolar echinococcosis (2020)[J]. Chinese Journal of Bases and
Clinics in General Surgery, 2020, 27(1):13-17. doi: 10.7507/1007—
9424.201911105.

[30] Mor E, Al-Kurd A, Yaacov AB, et al. Surgical outcomes of two-

© WA )T i [ & F I F 2P H

[31

(32

(33

[34

[35

[36

[37

(38

[39

]

—

]

]

]

]

]

]

—

stage hepatectomy for colorectal liver metastasis: comparison to a
benchmark procedure[J]. Hepatobiliary Surg Nutr, 2019, 8(1):29—
36. doi: 10.21037/hbsn.2018.12.02.

Robles-Campos R, Brusadin R, Lopez-Conesa A, et al. Long-
Term outcome after conventional two-Stage hepatectomy versus
tourniquet-ALPPS in colorectal liver metastases: a propensity score
matching analysis[J]. World J Surg, 2019, 43(9):2281-2289. doi:
10.1007/s00268—019-05031-w.

Shen HD, Chen KF, Li B, et al. Two-stage hepatectomy for multiple
giant alveolar echinococcosis[J]. Medicine (Baltimore), 2017,
96(33):¢7819. doi: 10.1097/MD.0000000000007819.

He YB, Bai L, Jiang Y, et al. Application of a three-Dimensional
reconstruction technique in liver autotransplantation for end-stage
hepatic alveolar echinococcosis[J]. J Gastrointest Surg, 2015,
19(8):1457-1465. doi: 10.1007/s11605-015-2842-z.

f3di®, P, 20, 55, =T UL EORTE I BV fUs s RHA
IR T, ThAESNREARAR, 2016, 54(9):704—-709. doi: 10.3760/
cma.j.issn.0529-5815.2016.09.011.

He YB, Bai L, Li T, et al. Application of three-dimensional
visualization technology in surgical treatment for patients
with hepatic alveolar echinococcosis[J]. Chinese Journal
of Surgery, 2016, 54(9):704-709. doi: 10.3760/cma.
j.1ssn.0529-5815.2016.09.011.

MR T30y B0, AR, ORI, AE IR A MU R
A AR T OIREIT i 50T BRI R S e B 12481 6 A 97)

I R EEIRE,

j-1ssn.0376-2491.2017.04.007.

2017, 97(4):270-275. doi: 10.3760/cma.

Tuerganaili-AJ, Shao YM, Zhao JM, et al. The clinical practice
of improvement the “Volume and Quality” of functional liver
in autologous liver transplantation for patients with alveolar
echinococcosis[J]. National Medical Journal of China, 2017,
97(4):270-275. doi: 10.3760/cma.j.issn.0376-2491.2017.04.007.
Karadas S, Cumhur DA, Bilge G, et al. A case of Budd-Chiari
syndrome associated with alveolar echinococcosis[J]. J Pak Med
Assoc, 2014, 64(4):465-467.

Vogel J, Gorich J, Kramme E, et al. Alveolar echinococcosis of the
liver: percutaneous stent therapy in Budd-Chiari syndrome[J]. Gut,
1996, 39(5):762-764. doi: 10.1136/gut.39.5.762.

Ran B, Jiang TM, Yasen A, et al. Left trisectionectomy and
supra-hepatic caval reconstruction with vascular prosthesis
for chronic Budd-Chiari syndrome caused by hepatic alveolar
echinococcosis[J]. Chin Med J (Engl), 2019, 132(23):2886-2888.
doi: 10.1097/CM9.0000000000000521.

Miyagawa S, Makuuchi M, Kawasaki S, et al. Criteria for safe
hepatic resection[J]. Am J Surg, 1995, 169(6):589-594. doi:

http://www.zpwz.net



104 B E A RS 5530 £

10.1016/s0002-9610(99)80227-x. Monosegment ALPPS hepatectomy: extending resectability by

[40] Zhang Y, Lai ECH, Yang C, et al. In situ reconstruction of vascular rapid hypertrophy[J]. Surgery, 2015, 157(4):676—689. doi: 10.1016/
inflow/outflow to left lateral liver section, ex-vivo liver resection j-surg.2014.11.015.
and autologous liver transplantation of remaining liver remnant [45] JEIUER, b, JER, 45 A8 5 ALPPSECA T i ik i a7 i b
for hepatic alveolar echinococcosis[J]. Int J Surg Case Rep, 2020, JF AL U [0]. H RS A AL S IR R 2R, 2020, 27(9):1139—
69:39-43. doi: 10.1016/.ijs¢r.2020.03.023. 1144. doi: 10.7507/1007-9424.202002035.

[41] Schnitzbauer AA, Lang SA, Goessmann H, et al. Right portal vein Tang JC, Yang C, Zhou G, et al. Variant ALPPS combined
ligation combined with in situ splitting induces rapid left lateral with inferior vena cava reconstruction for end-stage hepatic
liver lobe hypertrophy enabling 2-staged extended right hepatic alveolar echinococcosis. Chinese Journal of Bases and Clinics
resection in small-for-size settings[J]. Ann Surg, 2012, 255(3):405— in General Surgery, 2020, 27(9):1139-1144. doi: 10.7507/1007—
414. doi: 10.1097/SLA.0b013e31824856f5. 9424.202002035.

[42] Donati M, Basile F, Oldhafer KJ. Present status and future
perspectives of ALPPS (associating liver partition and portal (A pig £1E)
vein ligation for staged hepatectomy)[J]. Future Oncol, 2015,
11(16):2255-2258. doi: 10.2217/fon.15.145. A5 ARE: i, B, X, S5, AR AT L 1 i

[43] Akbulut S, Cicek E, Kolu M, et al. Associating liver partition and I AL BMRRAY FIERE[)]. H SRR, 2021, 30(1):98-104.
portal vein ligation for staged hepatectomy for extensive alveolar dot:10.7659/j.i5sn.1005-6947.2021.01.012

Cite this article as: Yang C, Yang HJ, Deng SP, et al. Progress of
echinococcosis: First case report in the literature[J]. World J surgical management for end-stage hepatic alveolar echinococcosis
Gastrointest Surg, 2018, 10(1):1-5. doi: 10.4240/wjgs.v10.il.1. with insufficient remnant liver volume[J]. Chin J Gen Surg, 2021,

[44] Schadde E, Malago M, Hernandez-Alejandro R, et al. 30(1):98-104. doi:10.7659/j.issn.1005-6947.2021.01.012

KT —HRAERMN—iEr H R AL 2/ =

AR T g 0 R BRATS A BN — R BRI — R P, 1 SRR AS TR P2 R RS AR A, A Tt — s P 45—
FHIRNE Y AP AT

L — MBI — R B0 E . NUB BRI RIS, R — UM R B AR A2, s R R AR . R
ST RIB T REATAE LA R Z AL P SO, 0 IR AR ARE, TR —RPis; — 2 2RI, WO —Ramii . 2
B PIRBISWIRERIBIIRAE R . A SR BRSO L BRI 2R SRR iR AR AR AR, LR TE—Fh e kR
TR SO S — 2, ANE R (EVEE A B R AR, A R AR A A

2 MEB AR BRIl 3 A A ARSEERRE R, RIARIEOFEAR B, kBT, e S AR T2 B I AR

3. 2 AR A Ry SRR AT — e P 15 P P RBE I, REA ELSCHRAT SCRORIF AT A5 PRl A, (A T A RO SE i A &
FCCRIREE e SR S A XU R ML LR I ],y b AR T A AU A 1 fe I R

4. TPt —ZUEss, WSr RIGRAS, XZAEE VS — 8 R G IS5, 2 4FPPRHBAAEAR T R s — P —ZEsE,
el PI RS 4 . AL 2R CR R ARIIE S, MZIEEE NS —EE ISR, 2 SN TEAT
AR A . AT 1 AR A B A2 s P ) HA R T T e 412

© KA )T [5] 8 38 51 FH 3 & T A http://www.zpwz.net



