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W OE BH: FEIT RIS 3 KIS 15 min 6B (1CG-R15 ) T JHF 40 ML 98 A5 3 AR 42 2% 2B B
Fik: B 2015 4 1 H—2016 4 2 7 BHEAT AFDIBR G 119 51 )20 i 1o 8 & BERE, 204 38 RS T
A2 H LA GARAT ARG 3 R ICG-R15 MXFR, IFIWEAR ARG 1CG-R15 1M A 5 I 2 6e
AERAERZES
R 19GIREPIE 336 (27.7%) Rk ENDMRER L., L4 5KKAEFRER 4B H AR
ICG-R15 F¥EA MR 9.7% . 5.2%, KRJGH 3 KICG-R15 FHED N 11.8% . 5.3%, Rit5AKRE
ICG-RI5 TERHE SR K EMINEA LB EN ZEFAGE I E L (¥ P<0.05) . FESTER, RE
T D e A 4 19 & 2k R I B AR BT 2 R )5 55 3 KAY ICG-R15 84t 7, HI7E ICG-R15<10% 5 >20%
B E A R it 2: 5 (3 P<0.05) o RJG5 3 K ICG-R15 Tl A 5 JF D aEA 4 & A4 19 ROC i
T HAEARF ICG-R15 K, A& MIGFAEN 7.75 (REE ] 66.7%, Fr5% K 83.7% ) , J5#& M 3.35

(RGN 84.8%, FRFIEN 46.5%) o
#it: RJFEH 3 R ICG-R15 H5ARRFI ICG-R15 —Ff ] T0 40 i s AR5 IFTh e A e k4=, Bl figfh
F AR ICG-R15,
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Value of ICG-R15 on postoperative day 3 in predicting liver
dysfunction after hepatectomy for hepatocellular carcinoma

MEI Lixiang, LI Zengbo, XIE Yanhui, WANG Dong, ZHOU Ledu
(Department of General Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the value of indocyanine green retention test at 15 minutes (ICG-R15) on postoperative
day (POD) 3 in predicting the occurrence of liver dysfunction after hepatectomy for hepatocellular carcinoma
(HCC).
Methods: The clinical data of 119 HCC patients undergoing hepatectomy from January 2015 to February 2016
were reviewed. The relations of the occurrence of postoperative liver dysfunction with preoperative and POD

3 ICG-RI1S were analyzed, and the difference in predicting the occurrence of postoperative liver dysfunction
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Results: Postoperative liver dysfunction occurred in 33 (27.7%) of the 119 patients. In patients with and without
liver dysfunction, the average preoperative ICG-R1S was 9.7% and 5.2%, and POD 3 ICG-R15 was 11.8% and 5.3%
respectively, and either the preoperative or POD 3 ICG-R1S was significantly different between patients with and
without liver dysfunction (both P<0.05). Results of stratified analysis showed that the incidence of postoperative
liver dysfunction was increased with the elevation of either preoperative or POD 3 ICG-R1S5, with statistical
difference noted between patients with ICG-R15<10% and >20% (both P<0.05). The area under the curve of
ROC of POD 3 ICG-RI1S for prediction of preoperative liver dysfunction was larger than that of preoperative
ICG-R1S, and the cut-off value for the former was 7.75 (sensitivity: 66.7%; specificity: 83.7%) and for the latter

Conclusion: POD 3 ICG-R1S can be used for predicting liver dysfunction after hepatectomy for HCC similar to

5 8 3]
between preoperative and POD 3 ICG-R15 was also compared.
was 3.35 (sensitivity: 84.8%; specificity: 46.5%), respectively.
that of preoperative ICG-R1S, and may even be superior to the latter.
Key words Carcinoma, Hepatocellular; Hepatectomy; Hepatic Insufficiency; Indocyanine Green
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JF A g C LA fg B TF R ) A8 R I
filf 8 D) RE B PEAG XA O | PR kL R
J5 BT REAS 42 09 AR AT thesE PEARE T o ORI AT IIE 2
RE T i M A AR b . I SRR . CTIHA
I AR AR A5 D ik e AT PRAL o A S BT D BE B934l 7 7k
HRIER A, AR [ BT 23 B 3 Be 11901 JiF i i 3
A I R BERE, SRV AR R 53K M5 T 4415 miniff B
# (indocyanine green retention test at 15 minutes,
ICG-R15) H5ARFTICG-RISTEPEAS AT IF 2 EAR 4
FM2ES, S RIBICG-RISYE A G T I GE PEAl
T H B AT

1 RESHE

1.1 —RER

[0 JEs 3 B F A K A T B o SRR 20154F
LH—20164F2 H WA M ATFE B & . f56 LT ITf
bR H % N ATESE . (1) £ A FF 40 AT 98 I R
L WiksifE; (2) RETAFZIEEChild-PughPFor A% ;
(3) g BEUESC 0 FF 40 M 98 5 (4) RETARATTACE |
fbI7 . AR ITY o fF A UL AR — T, ARIFS
P HGBR (1) A B8 MR . 45 4 s F 55 IR 18 A
BH sk 24k A M 9 0 1) 5 (2) W 1 42 A2 3 3L 1) Bk sk
A NI S W TS B W 10 NI 5 o1 NI R
AR (3) B L 5l e i g PR . & R S
L1985 A SE , Hdh B 904, L2941 4
#B16~78% , FHJER (52.7+11.1) ¥,
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1.2 REFINEREHISHIRE

AW 5 VAl R RS ) R 4 42 BRI IR 41
BEEPFRPMELL (International Study Group of Liver
Surgery, ISGLS) 201 14F48 H p bR, HAAR .
AR D) 68 IE F SR, HE BRI GE B B A B s
i A= fFE bR ARG R R B 2, RIFESKM (7))
Z )5 E PR bR E C(E (INR ) b, sy 2 5 bk b
TR BT S UK R I3 A BE4EF5 IE R INR, JRAEA @ AL
RIMGE . KRBT RRE, MHLZLZE>17.1 pmol/L
MR MAE, INR>1.20 4 5% .
1.3 ARFAZE
1.8.1 #%& 7% (D) ALK GREE. AR
FARFHEZUTRA . = REH. IFEIhie. Mg
PRARWYD . BEI )RR A ALK B IFAE R . I RE
CT 41 + M58 | HFAE MRI 41 + B5R 218 =K 1F
RIGH 1. 3.5 KIGH B & M. FI6E.
e DI RE . (2) MW S HEIR K. IR AT T R
HEEoh, HK4ah, BHARE, Fm. FH
I 2T 86 R0 i AT 2 BB 6 £ 3 AL (R A i A
Bemf (R . ABEE5E | IRIMLLE M RIGHAR)G
B3 R RL . ML ) 5 BOPRMY, PRFRZ
R, TEIE P F bk BT R bR SER  ER A
2 0.5 mg/kg 472505, Jo A HER KL E 1CG ¥
W (50 mg/L) 5 IE 8% # DDG-3300K I Ik il #%
DIRESr BT AL, 8B IE rh i ok B A D 1) 32 4 R
P — R PEVE AR B JS B9 ICG ;s #% DDG-3300K
KA B4 Start 58, 6 min J5 BT 3 fE 4k 4 2 BE 2> B
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O 5E N 1CG W B, H 31T 5 ICG-R15, 1CG
259 LT PHREAA R TTAEA ], G b
e (25 me/ ) 5 MFIIBERE A& BT AL: H A
SeH Tl fR 28 & 48 % (1) DDG-3300K 43 M A & A
VL ) 22 5 4 BT 34
1.3.2 BMRaAa5mREAE ARG YREK
AN, BB A R IO RE AN A M D g R 4F
M, AP AR . PR, TR ORAT &
ARJF 1ICG-R15 2= 54, (1) #IEAFT ICG-R15,
BB H 4 M ICG -R15<10% . 10%~20% . >20%
341, HA ICG-R15<10% 2 97 i, 55 72 451, 4 25 f4il;
SERJAERS (51.4+10.5) %, ICG-R15 10%~20% 4
16 9, 55 134, Zc3fl; PR (50.4+£9.6) %
ICG-R15>20% 41 6 I, 55 5%, L1 6i; FH448%
(55.0+7.3) %, SR, FR LRI ER
(¥ P>0.05); WEASHBMAGIIREL LRI 2R
(2) HAEA G ICG-R15, ¥ HEE /3 H: 1CG-R15<10% .
10%~20% . >20% 3 2, HH ICG-R15<10% 41 92 1],
B 69, 2234, FHFER (51.2£10.5) %
ICG-R15 10%~20% 4 19 ], Y 15 ], 2 4 {5,
S My AE Y (52.0+£10.3) %5 ICG-R15>20% 41
8, Hofl, &2, FHFEH (53.8+8.2) fi,
S MR AER TG 22 % (35 P>0.05)
FLi 4 I AR 5 AP & AR i 22 7. (3) AR
Al . AR5 ICG-R15 MARFIHFIIREIKEE M, 2
ZRH TAEREIE (ROC) B, AW ARmr. R
J& 1CG-R15 76 HU A J5 D BEAS 4 &k A 0 22 Sk
1.4 FRAAK

RAEARRICG-R15, FFHECT . AFAEMRI &K
JFRE = de s gt . R ol S e e R e TR 7 %
(TR B UIBR A Bl 2 2% AR 00 K5 I E 28 42 BR 1t 1)
B B PF A AR 20 o AR AR H R B R 2 A B
Wrsh — T, W Pringle T4 . JFE T
A DU FH i e ok w8y BE VL, MR IR TR U SR A R
J1 . SEAZEC60A B Wi T 52 it K I3
1.5 GitF4biE

N FHSPSS 22,040 T2 3 F b B 4R o 45 2 3%
SR ORI + b 2E (X +s) RoR, HMHE
FLBCR T xRS, 2R BB R LR 56 12
PR R I 2 i H TAEFRE (ROC) & sr#r.
K56 7K HE o 5E 50.05,
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2 & X

21 HYERTFAMPFIERESABDAMN. K5

ICG-R1I5 £ R

L19f] F AR 83 b 345 3361 R J5 & A= I 2
e 4, S6BIAREIFIIRE E Rar, AFOIaER
ERAEFR2T. 7%, MYI6E R4 ARATICG-R15
SEHE N (5.224.1) %, RIFICG-RI5F
R (5.3+4.4) %, FFIAEAR 4410 550 H
(9.7+7.9) %F (11.8+8.7) %. KRuj ARG
ICG-R1SE T I fig B4 41 AR D REAS 42 4L () 47 7F 22
S, BZRAHESI¥E XL (P<0.05) 5 HFUfEm
B RIFHSeH B FH T, 11T E ST R, 750
FTIFEFAR s 33GIAFTIREAN 2 B h, 26117 1 &
BFER, 31T HEFR. MABREFRITA.
Ry . MG ¥ 2ESR (P>0.05) (F£1)

®1 BFRBFEERR ICG-R15 SREHINERELEN
KE (xxs)
Table 1 Relations clinicopathologic factors and ICG-R15 with

postoperative liver dysfunction (x+s)

JIFSIRE RAF P REA 42

2% t/xy¥zZ P
L (n=86)  (n=33) X

iy (%) 50.7+102 532+104 0236 >0.05
Pl [n (%) ]

3 65 (75.6) 25 (84.8)

§'q 21 (244) 8 (240) 0984 >005
FARITA [n (%) ]

HIE 75 (87.2) 31 (93.9)

T s 11(128) 2(61) 1049 >005
AHT ICG-R15 52+4.1 97+£79 425 <0.05
AJ5 ICG-R15 53+44  11.8+87 539 <0.05

2.2 ARHIICG-R15 EREHIIEARAEMNXE
ARHEICG-R15 10%~20%4H MICG-R15>20%
ARG IR 2 K EHREICG-R15<10%H & ,
ICG-R15>20%4] X 5 FICG-R15 10%~20%41 ,
BEICG-R153 I, ARJ5HFOIaeA 2k ESR8m, %=
SEHAGH¥E X (P<0.05) ; FIMILE BR,
ICG-R15<10%4H 51CG-R15>20%2H T Sh RE A4 %
R ERAEGIFE L (P<0.05) (R2) .
2.3 RIFICG-R15 EREHIIEARALEMNXE
ARJFICG-R15<10% . 1CG-R15 10%~20%
4. ICG-R15>20% AR J5 FF I REAR 4 & A 2 5 5
N18.5% . 52.6% . 75.0%; BEICG-R15F 5,
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RGN AR, 2R B A% %E
X (P<0.05) ; MM L, 1CG-R15<10%4 5
ICG-RI5>20% B ARG HFREA 2 R AR ERA
Giil#E X (P<0.05) ($3) .

&2 AHIICG-R15 EHYHEAERERNXFE [0 (%) ]
Table 2 Relationship between preoperative ICG-R15 and

postoperative liver dysfunction [n (%)]

ICG-R15 (%) Hoise A4
<10 (n=97) 22 (22.7)
10~20 (n=16) 6(375)
>20 (n=6) " 5(83.3)
x> 11.25
P <0.05

T 1) 6 &S, 5 FIARHF ICG-R15 20%~30%, HH
2 BIFTITIE S2. 3 BebIBRAR (Herp 1 ARG K A F D AR
&), 2 PilfT S8 B VIBR AR, 1 AT S4 BeUIBRA; 1 4l
AT ICG-R15 35.7%, 17 S5 BeARAMVIBRA

Note: 1) Of the 6 patients, S cases had preoperative ICG-R1S
20%-30%, of whom 2 cases underwent open S2 and S3 resection
(postoperative liver dysfunction occurred in one of them), 2 cases
underwent S8 resection and one case underwentS4 resection; one

case with ICG-R15 35.7% underwent S5 resection

&3 ARFICG-R15 SHEAERERMKXE [ (%) ]
Table 3 Relationship between postoperative ICG-R1S and

postoperative liver dysfunction[n (%)]

ICG-R15 (%) NFoREA 4=
<10 (n=92) 17 (18.5)
10~20 (n=19) 10 (52.6)
>20 (n=8) 6 (75.0)
X’ 18.72
P <0.05

2.4 REi. RFICG-R15 Ml R FHFIhEEAR /Y

=R

WARFT . RIGICG-RISME RS W 845, 1T
LW, 2HROCHZ, 43 FHRARm. RiE
ICG-RI15RHEMFE R E LA S . WMNROCH
A IEMEH, RIGICG-RI15HZ T mfL ]
BARRICG-RI5K (E1) . HARFICG-R15=3.35
Bf, RETICG-R15M £ F i K, Bt R
TR 84.8%, R H46.5% (AT YA
ICG-R15=3.35 G0, REEH0.9%, ¥
BENA0.1% ) . M ARJGICG-R15=7.750, K5
ICG-RISMI & T AR A, HHREE HN66.7%,
i N83.7% (& M ARFICG-R15=7.75/
i, REUEN39.4%, FHENT4.4% ) .
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—— R ICG-R15
—— RJ7 ICG-R15
0.0 . r . r
0.0 0.2 0.4 0.6 0.8 1.0

1- Fese ik

B 1  AKuI. KJFICG-r15 Ml /FRFgER£% £/ ROC
i £ [
Figure 1 ROC curves of pre- and postoperative ICG-r1S5 for

predicting postoperative liver dysfuction

FF g b 4t B WO 2 —, 20154
I ER AT G, U A 3R AT RO B &R
Bl46.677, FET-HBI R42.2050, g L ALK
T B RS 3 RO I, F 18874
I AR 58 B SR R RE VI BR R LK, 7E100 2 4F
(4 HE 8 AN BB IE I RE R, DL AR R O E R4
BIRTET YRR YT I 0 S A RO, 0 555 3 43
DI B KB Ml AE N B T AR 7 U802 2 I 3R 97 I
B kR BEEARAFNE g EE . R
B 7 07 LA K Sk (05 % T 1A ARUE R L i o R B 45 N
70K A U U R Ik 4 LA =8 R DD R R
( ALPPS) "I J , 3 i 4bRHA T 78 F R
A EEARFAELXSE X LT AREEX, M T
T I 17 01 O 1 = N Vo el L PN N = o
WEEAN S H BB LA . HOIBRARR . KRG
YE B T B B0 BF IDE 6% 25 ThREVTE AL, AR 28 R
A HEFF O BEAS 4, SRS IF O RS 4 5 & I
() 2 LA ARG i i 1E T

AT B4 % 4% 2 fi 32 I i 2B Ak R A
e R 25 A V4> R G0 . T 40 M A 35 HE it 2y BE I 2
AR A D AT IEAG Y 1CG il FL T 4
P PFE A HE 0, 40 A % 2 R A0 B A By i e s L HE
W B, S8 % LLILICG-R IS TEAR I JF /9 6% 4 3
g, BESEI TR IICG-R 15 AL AT PEAS I JE 1 6
#HUIRE, BEETMAGIFNEERN &N LA, /S
JFE 3 36 TT 7 S T AR O R O I g
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$25%

VB AR S5 B Bk A B s H AR 2R PR g I
FE R, MHL ROKFE KICG-R15 34028, #isL T
JHF JOE A 25 T BB 08 2 Db o, I 3 F K [R] 2 G ik
fiti 25 DI REAR A, I W Tif 52 0% B 1 Bk 4k it
HEST T AR K2R I 2 4 PR D) R A A4 A o
Harada 2" a] [ P4 23 87 50241 J5 & Ve T 4 0F 24
ik sk AT RO HEF DI BR R 83, K BLICG-R15J&
W — (%) ik Sz T A JE AR R A A T S
SongZe "It 38 4451 i A& M T 41 it T R R AT AR
6 PR D B AT I AT, R BRI R KT Y
ICG-RI5HT v - AW E R ( GGT ) JEAR G M
BEMEGERE., ARG RER, FIhiEKE
RIFAARTICG-RISFHME (5.2+4.1) %, W
BT HFIIEAZAN (9.7+7.9) %, HARH
ICG-R15>20%2H 3 AR J5 F D RE A 4 & A R W] 1
mTICG-R15<10%41 3, 5 CHkEMAT . F
2 KT HESNRR G BB ICG-R 158 R R H MK
B3 H, HAEEE S SRR 4y 4 T SR R 2 g1 2
W H R B VI BR R R AR g I H, H 2R
FLVPAG 9 I 0 it 25 2 B8 75 78 1 Y N o

JEVIBR ARG, 4% T DO 68 1 PEAN r ik g b, E
U 1Y AN N I - = NN 187 (T R R e
Fr, W14 M H Child-Pugh 432} 5 2 BFIh BE UE 474
W W, TG T AR S I RE R AT R R AR Y, R
N A i AR RS I ) B 4 ol D) RE Rl F
T X, Bat RZHW 2T ARFHESKTT
ZHIREMMLER . BHEEMMRHELE (INR) |
s RO A5 R A7 s S 2 R AR R IR S A
WHEAN 4. Stockmann > 20 i K 2h g 25 &
( maximum liver function capacity, LiMAx ) iR 5
FHF VAR IR 6 2 ThBE, I wg/ (kgh) Fom
JFIhBE . LockZE V0411 LA A 51 27 U I3 e
ARG HFDIREMK S G B, B FH LiM A xR 58 PF Al A S5
gk Z 0L, KIMAFHIaEMKE G T ARG
H3K . ARG 3 RICG-RISE R W5
%, ERETHHEIE, APFREH, RIFICG-R15
FEF T RE MR & R 4r 415 I D) BB 4 41 1R 7 78 G2 1
FES, SRBEREM, HRARFICG-RI55AR
AIICG-R15—FE, AT U A 5 I Dh A 2 & 4,
AR N A RS T RE R 56 100 H ol 2 4 2 5
MIARJGICG-RISSFIIRERN &M KR, 4558 & Ik
ICG-RISHIIE I, ARJGHIIEEA A& AR, ik
FARJFICG-RI5FEARRFICG-R15—#FE, Al il AR5
HDIREAR A & . BT, RIFICG-RISTEZ K
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PRI 4081, ROCHIZ I EWAE AR JFICG-R150
28N AR AR ETICG-R15#HZR R ALk, 42K
RIGICG-RISTETM A G e 2 &£ LT
ARATICG-R15.

w5 P 5 2 HE 3 56 A o I D e e 2
— O B A R R T T A A5 T R A Y R
B H, H I TP R R S 5k A I IE D g Al
()R 56 T H A S B >, AT EEHERER
A T T VR AR BT Y 6 A D RE . AR TR JE G Y
W] P 5 ¢ I 3 30 2 5 A B R T R S ] e
SEHE RIS R UL, MR — PRI .
SR, H T ] e gk HE i X 56 A7 R A AR i 3
e 21 30 A5 R B 0, DD B R S E
AL G AR B TR, B R T PR kR
DIREAR AW bRE, I R B A R 25 5 2 Fhs 56 100 B
XFERCE AT SR A AN, T AR I DR AN A 1 K
A, UCEERE TG

Zi b, RIGH3RICG-RISFEIARAICG-R15—
FERT WO AR S5 I REAR & &4, HAR T ARAT.
ARIGH3IRICG-RIS AT WAL AR J5 FF D gk &2 1% B
AV RN A D RE R i m H ,, FTARG
3 TR BNA ST N REAR a9 & A=, DAAE I IR 22 U
RO 10

S % CHk

[1] Rahbari NN, Garden OJ, Padbury R, et al. Posthepatectomy liver
failure: a definition and grading by the International Study Group of
Liver Surgery (ISGLS)[J]. Surgery, 2011, 149(5):713-724.

[2] Imamura H, Sano K, Sugawara Y, et al. Assessment of hepatic
reserve for indication of hepatic resection: decision tree
incorporating indocyanine green test[J]. J Hepatobiliary Pancreat
Surg, 2005, 12(1):16-22.

[3] Kamath PS, Wiesner RH, Malinchoc M, et al. A model to predict
survival in patients with end-stage liver disease[J]. Hepatology,
2001, 33(2):464-470.

[4] Makuuchi M, Kokudo N, Arii S, et al. Development of evidence-
based clinical guidelines for the diagnosis and treatment of
hepatocellular carcinoma in Japan[J]. Hepatol Res, 2008, 38(1):37-51.

[5S] Chen W, Zheng R, Baade PD, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin, 2016, 66(2):115-132.

[6] Siegel R, MaJ, Zou Z, et al. Cancer statistics, 2014[J]. CA Cancer J
Clin, 2014, 64(1):9-29.

(7] BRZET, 2RI, LIFAREIT R B ss SiR7 ).
SEFHAMRLRE, 2016, 36(6):596-598.

Chen XP, Zhu P. Hepatocellular carcinoma: individualized

comprehensive treatment based on surgical operation[J]. China

http://pw.amegroups.com



o

e

8 1

HEIERE, S VIR EE 3 K ICG-RI15 Xt AT 40 i T A 5 AT st it R A B T

1185

(8]

(9]

[10

=

Journal of Practical Surgery, 2016, 36(6):596-598.

Schnitzbauer AA, Lang SA, Goessmann H, et al. Right portal vein
ligation combined with in situ splitting induces rapid left lateral liver
lobe hypertrophy enabling 2-staged extended right hepatic resection in
small-for-size settings[J]. Ann Surg, 2012, 255(3):405-414.

Zhang GQ, Zhang ZW, Lau WY, et al. Associating liver partition
and portal vein ligation for staged hepatectomy (ALPPS): a new
strategy to increase resectability in liver surgery[J]. Int J Surg, 2014,
12(5):437-441.

FREY, bW, B, A S T B ORI TR D IR 25 T
IERARALENT 2 5 RTRE A AT o B R [9]. o 3 AR 2 A,
2014, 23(7):867-872.

Wang ZM, Tao YM, Huang Y, et al. Associating liver partition and
portal vein ligation for staged hepatectomy procedure in treatment
of hepatocellular carcinoma with post-hepatitic cirrhosis[J]. China

Journal of general surgery, 2014, 23 (7): 867-872.

[11] ik, LN AFEIBR A HFSREAN Aisih dE e (1], ATRHANE)

[14

[15

(16

[17] K, REZR, w29k,

[l

[t}

—

Zkis, 2015, 23(3):235-237.

Hou LJ, Zhao HC. Research progress on diagnosis and treatment
of post-hepatectomy liver dysfunction[J]. Journal of Hepatobiliary
Surgery, 2015, 23(3):235-237.

Ge PL, Du SD, Mao YL. Advances in preoperative assessment of liver
function[J]. Hepatobiliary Pancreat Dis Int, 2014, 13(4):361-370.

Fung J, Poon RT, Yu WC, et al. Use of liver stiffness measurement
for liver resection surgery: correlation with indocyanine green
clearance testing and post-operative outcome[J]. PLoS One, 2013,
8(8):€72306. doi: 10.1371/journal.pone.0072306.

AR, JTEL, RIGER, 45, 5| 2 a0 o T B3 A B T e 3%
SR I A 25 D B A DF Ak K TUS A RIT[0]. AR S A% A,
2015, 23(7):540-542.

Qin H, Wan H, Wu XQ, et al. Indocyanine green clearance test
assessment of liver reserve function and estimation of prognosis
in patients with cirrhosis and liver failure [J]. Chinese Journal of
Hepatology, 2015, 23(7)::540-542.

W, R, B, 5. IR B AFIERS & DI REITAG 1L
FIERQONBR)[]. HAEHE LM, 2011, 10(1):20-25.

Dong JH, Zheng SS, Chen XP, et al. Consensus on evaluation of
hepatic functional reserve before hepatectomy (2011 edition ) [J].
Chinese Journal of Digestive Surgery, 2011, 10(1):20-25.

TSR, FETAR, PR, 5. ZIFFAR G TR At 4 D Re PP A
TS MFIEARVII]. T ERE MR, 2012, 21(7):783-786.

Su ZR, Jia WD, Xu GL, et al. Liver functional reserve estimation
in hepatitis B virus-related hepatocellular carcinoma: a preliminary
study of three methods[J]. Chinese Journal of General Surgery,
2012, 21(7):783-786.

A 5| B 53k a0 0T P SR A LT
AR5 1Y I LA SRR B B0 A R[] o 3 AR
2014, 23(1):87-90.

Qiu Y, Xiong J, Peng Y, et al. Value of indocyanine green

clearance test for predicting the risk of portal vein thrombosis after

© WA )T i [ & F I F 2P H

[18

[}

[19

[}

[20

=

[21

—

[22]

(23]

[24]

[25]

[26]

[27]

splenectomy in patients with hepatitis C cirrhosis [J]. Chinese
Journal of general surgery, 2014, 23(1):87-90.

Harada N, Shirabe K, Maeda T, et al. Surgical Resection for
Hepatocellular Carcinoma with Concomitant Esophageal Varices[J].
World J Surg, 2015, 39(10):2510-2518.

Song P, Inagaki Y, Wang Z, et al. High levels of gamma-
glutamyl transferase and indocyanine green retention rate at 15
min as preoperative predictors of tumor recurrence in patients
with hepatocellular carcinoma[J]. Medicine (Baltimore), 2015,
94(21):e810. doi: 10.1097/MD.0000000000000810.

AR R 2 S AN RL 2 Ay S IR RS BR 4 AL JE I BEIF DI IR & K
R T RIS (20130 [J]. AL RAL R, 2013,
12(3):161-165.

Group of Liver, Chinese Society of Surgery, Chinese Medical
Association. Expert consensus on laparoscopic hepatectomy and
guideline for operative procedure (2013 edition)[J]. Chinese Journal
of Digestive Surgery, 2013, 12(3):161-165.

Mullin EJ, Metcalfe MS, Maddern GJ. How much liver resection is
too much?[J]. Am J Surg, 2005, 190(1):87-97.

FE AR, Tr R, A, 45 m|mess sttt B IR AR S
O RESESR L], A fLAMRHILE, 2011, 10(1):60-63.

Jia WD, Xu GL, Li JS, et al. Value of indocyanine green excretion
test in predicting hepatic failure after hepatectomy[J]. Chinese
Journal of Digestive Surgery, 2011, 10(1):60-63.

Stockmann M, Lock JF, Riecke B, et al. Prediction of postoperative
outcome after hepatectomy with a new bedside test for maximal
liver function capacity[J]. Ann Surg, 2009, 250(1):119-125.
Stockmann M, Lock JF, Malinowski M, et al. The LiIMAX test: a
new liver function test for predicting postoperative outcome in liver
surgery[J]. HPB (Oxford), 2010, 12(2):139-146.

Lock JF, Malinowski M, Sechofer D, et al. Function and volume
recovery after partial hepatectomy: influence of preoperative liver
function, residual liver volume, and obesity[J]. Langenbecks Arch
Surg, 2012, 397(8):1297-1304.

Halle BM, Poulsen TD, Pedersen HP. Indocyanine green plasma
disappearance rate as dynamic liver function test in critically ill
patients[J]. Acta Anaesthesiol Scand, 2014, 58(10):1214-1219.

Lai S, Yuan J, Zhao D, et al. Regulation of mice liver regeneration
by early growth response-1 through the GGPPS/RAS/MAPK
pathway[J]. Int J Biochem Cell Biol, 2015, 64:147-154. doi:
10.1016/j.biocel.2015.04.003.

(AL RiF)

A5 AME: MR, ZEHE, s, L IFDIBRARJE 553K
ICG-RISXI AN A T EIRE A A B EL]. Hh @S MR
Z4ik3, 2016, 25(8):1180-1185. doi: 10.3978/j.issn.1005-6947.2016.08.016

Cite this article as: Mei LX, Li ZB, Xie YH, et al. Value of ICG-R15 on

postoperative day 3 in predicting liver dysfunction after hepatectomy
for hepatocellular carcinoma[J]. Chin J Gen Surg, 2016, 25(8):1180—
1185. doi:10.3978/j.issn.1005-6947.2016.08.016

http://pw.amegroups.com



