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KRBT E ICGR, X FHE A fa 7 & i A HA BT T BE B9 =2 i
M, Kb, Eik, FEF, TAR, L&

(F0 N K BB M B 12 FFRE R sMFE, #Td %51 453003 )

W = EE5BEH: IFUIBRA G RERAEL R SBOR G BEWICR I 0 BB R, AR ATA 2 i
AFhfe BAG e N B L4 15 min W B8 (ICGR,,) JE I PR H FH BT Sh RETEAL T-Be, T e | i
B (0 DA 6 25 T RE . R0 ICGR ;5 JIFIE VT B A 5 JF T B 2R AR 2 DIAH G, ICGR,,<20% # A Ry & 7]
if 52 REFNEDIBR (23 B Bz —, IR 18 WL 4y 3 ICCR A T 20%~30% Z i), 7%
BTSRRI IR YT G ICGR AT AT 2035 o % T 2K A B A 22 4 St R M A VT B AR S5 AT A7 4 1L, AR
¢ B TEIR DT AR BT 28 ICGR X i 8 3 R I O R B I 30 9T I ) 6 1 52 0
Jrik s E 2015 4E 5 H —2017 4E 10 A WA 9 A BT ICGR N 20%~30% , AR AT HE 1697 5 ICGR 37 <20%
FF 9 R 320 (ULEE4H ), Mo 45 ] ABE I ICGR,,<20% (T8 s (XFBRAL) , W2 947 T O 98 D) s
AR BMFB) . WERWABRERT SSRGS, BB EAREL, 3. 6 BIHLE (TBIL) . #
FEEEHE (AST) . FI&EMA (ALB) . BEMEEIEETE (PT) . & EABMIEUMEL (ECOG) i ZhRAF
oy SRR
g8 P ABEN ICCR, 2 A G278 L (P<0.05), HARR —M R 54 LR 2 S Y g2
B (BP>0.05) . WALEE IR B S HALAR b bR 22 S B G232 L (35 P>0.05) . Pl
Bl FARIAGET 6, WLES AL 5 X IR AR )5 IF B AE & AR50 500 37.5% (12/32) 531.1% (14/45), 25
TG E L (P>0.05), MU A FBERTR] . 5138 BT AR IRATIE K (35 P<0.05) . WLg4]
HBERt ARG 1. 3. 64 H A9 TBIL Y B8 TR (P<0.05); MEE4 ALB K F5 ECOG W41 Hi B 2
ARJG 1A H B BACT X IR (¥ P<0.05), W5 76 B )5 i E] 5% BR2H 22 S M RG24 78 L (1 P>0.05) ;
P H A E AR AR 1 H B B AR S 6 41 H 45 I a) 5 22 R RG22 75 L (3 P>0.05) .

518 . RATICGR,, 20%~30% Z IR &, SW HFRIT)E ICGR JFFE 5, REZ 2T 22 KA IEDI bR, &
WA 30 AR 5 O ARE & A R . AR JE I PN TBIL K45, I AR X 3 A9 AR A7 o i s R R, (AR
BT R 0 A — 2B Bl SR
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Abstract

Key words

Background and Aims: Liver function decompensation is the main cause for the increased mortality in
patients after liver resection. So, effective preoperative liver function assessment is of great importance.
Indocyanine green retention rate at 15 minutes (ICGR,;) is a simple and accurate test to evaluate
preoperative liver function and is widely used in clinical practice. ICGR,; <20% is essential to major
hepatectomy (=3 segments). Patients with ICGR,; value ranging from 20% to 30% are frequently
encountered in clinical practice, and their ICGR,; can be improved after symptomatic management such
as hepatoprotective treatment. Whether the major hepatectomy can be safely performed in these patients
remains controversial. Therefore, this study was to evaluate the effectiveness of preoperative ICGR
improvement on complications and liver function in patients after hepatectomy for liver cancer.
Methods: Form May 2015 to October 2017, 32 liver cancer patients whose ICGR  values were between
20% and 30% on admission and were improved to less than 20% after symptomatic treatment before
operation (observation group), and the other 45 liver cancer patients with the ICGR,<20% on admission
(control group) were selected. All patients underwent open liver cancer resection (=3 segments). The
intra- and postoperative variables, and the total bilirubin (TBIL), aspartate aminotransferase (AST),
albumin (Alb), and prothrombin time (PT) as well as the ECOG physical status scores were compared
between the two groups of patients.

Results: Between the two groups of patients, except the ICGR,; values on admission that were
significantly different (P<0.05), all other preoperative general data and biochemical indexes showed no
statistical difference (all P>0.05). There were no statistical differences in liver resection scopes and other
intraoperative variables between the two groups of patients (all P>0.05). No perioperative death occurred
in both groups, and the incidence rates of postoperative complications were 37.5% (12/32) in observation
group and 31.1% (14/45) in control group, which had no statistical difference (>0.05). The length of
hospital stay and time to drainage tube removal were prolonged in observation group compared with
control group (both P<0.05). The levels of TBIL at hospital discharge or 1 month, and 3 and 6 months
after operation were all significantly higher in observation group than those in control group (all P<0.05).
The levels of ALB and ECOG scores at hospital discharge or 1 month after operation were all
significantly lower in observation group than those in control group (all P<0.05), but both variables
showed no significant differences between the two groups later (all P>0.05). There were no significant
differences in the remaining biochemical indexes between the two groups at each time point from the
time of hospital discharge to 6 months after operation (all P>0.05).

Conclusions: Patients with the preoperative ICGR,; between 20% to 30% can tolerate major
hepatectomy safely after improvement of ICGR,; to less than 20% by hepatoprotective treatment,
without increase of postoperative complications. Although the TBIL level is relatively high during a
short period after operation, it does not exert harmful effect on patients' quality of life. However, the
long-term results of the patients still need further observations.

Liver Neoplasms; Hepatic Insufficiency; Hepatectomy; Indocyanine Green; Liver Function Tests
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AL AR ET R E ICGR A ATE ARG IF KE R I H AT o i 09 % v 951

BJEf . nEEWIFIIRRIE M T, EAR A
15 P 995 B FF BE S0 B 4 F Al oiE S22 R
S B A F 9T IE 52 R BT ICGR 5 5 I IE VI BR R J5
I R AE B9 HE 3% AR 1 ICGR,<20% 8N
ST 22 REFMEIRE (23 A B Y b B2 454
Z—, 1CGR,>20% w] B & 384 I AR J5 JIF oy g 2k AX £
S5 7 T AOE M AR R I R b DL S A
ICGR s /1 T 20%~30% Z I8] , 745 T ¥ JIF 55 XHE 16
Y7 J5 ICGR, AT A7 Bl 36 o X F UL 28 B e 5 &6 4 5
Jit T JOE 90 B AR 5 A5 A 1L, 58 LR T 4y e 2%
B TR T AR RRE I B0 B 45 R S 0 T he
AL, RGN,

1 ARSI

1.1 —RRER

BEHX 2015 4F 5 H —2017 4 10 A & B 47 19 V)
bR 32 GIME NS4, Ho6pl, L6fBl; Fik
36~71%, ¥ (572+10.7) % ; HBV BH1EE 28 4],
HCV [ 24, 49F Budd-Chiari 5 S 1E 5 141, TG
JHF 96 A 996 15 5= 3 1 ;. R AT AFP>400 ng/ml #
21 5], AFP<400 ng/mL & 11 5 o3& WA 1] 45 51 R
HI ICGR <20% W &5 1E X A . T B ARG
I 9 BEUE S, AR HT TG R AR A E G R AL 1] # Ik
FERSIEYE . H RAT TACE 25 HoA VA 7 5 i .
1.2 KRBT

F R A ICGR;. Child-Pugh ¥ 43 45 & A 1L K
AT DI BEVEAL o P AL 41 B R T Child-Pugh 71
YN AY, SGRBRER AR R RBEAL
T A% AR B 45%; W 56 4l R AT ICGR A T
20%~30%, V¥ (266+32) %; 4T HIIEITE
24 ICGR, <20% J7 92t TR . AR 1ij HBV DNA>
300 1U # ¥ 101 ARGTHE # 25 W06 97 -

it 1Y H A s Tl #k X2 #2719 DDG-3300K
I3 B AL B e 45 43 B R0 A6 D ICGR ., #% 0.5 mg/ke
A, #ICG (ILTHMREQL A RTAEL
Al FH A KB R 50 me/L VAW, M A I IE A
BRIk A A, M ICGR 4.
1.3 &fr

W4 AR X R [A) — L 2% 21 P Uit AR, SR BT
QI T N Nl 8 R D e ) N L
—3.
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1.4 HiEE

WL %6 T 20 FR R IS AR OGO ROIE I R AR R [
1050 o 2 6 Sl LT N 7 = 7 e D 1 N s D
JIF 2 fE AH OC A= Ak 48 b5 BB Z0 F (total bilirubin,
TBIL) . KR IT & & MR & M % ¥ B (aspariate
transaminase, AST) . 145 [ (albumin, ALB) . #t
T it i B[] (prothrombin time, PT) ; RIGE 1. 3.
6~ H A Bt A, JF XD a8 A ¢ A4 Ak 48 B
(TBIL, AST. ALB. PT) . J%I[& 7% & Jif 98 P £F: 41
(Eastern Cooperative Oncology Group, ECOG) i 3tk
BV S5 AR CH Ul AT SE 3T .
1.5 Srit4bsE

IS I SPSS 17.0 #4750 #r 3t i BB LA EY
o brifE2 (x+s) Rox, W2 S EH LA
FH ek g, 4B AR AR xRS, P<0.05 08 2
FHGI R

2 & R

21 WHENER—ERSRPIER

P B E A BT ICGR (ZRA G FE L (P<
0.05), HApWE KFYREIrZE R LRI EE
SC(¥1P>0.05) . WA B AT AR (I /iy
IVED VIBR 196, £A2BF OF viVIVIDVITLE) I
A 6@, FFdrt (FFIV/V/VIL B ) PIBk 41, A
FL )R 3 65 X REA B3 AT 22 2R I OFF Ty
IVE) VIR 2241, AFEF OF V/VIVIDVILE) ]
FrA 10 4], FFehout CHF IV/V/VIL B ) V) BR 9 il
ANHENTRR 441 . W6 4145 00K h 48 45 22 T ¥ B S 1t
R (B P>005) (£1),
2.2 MABRFARHBERILE

P B E TR F AR TG, WHEHAY
XF BRZH AR 5 I KR & A2 3251 0 R 37.5% (12/32) 5
31.1% (14/45), R LGt E X (P>0.05), W
LA BB E T B BE i R] L R I TR A S B I ECOG
W G5 DL R B2 22 (3% P<0.05) 5 1 BE B T
) BE AH 5% 48 i 7R I 5% 41 TBIL M2 ALB % % i 21 22
(# P<0.05), Pidl AST K PT 2 R L4 it %8 X
(¥1P>0.05) (£2),
2.3 WAHBREARGHHEERFR

W1, 3. 6 P HEEFN YR, RE11H
WER 2 B TBIL B0 B4 5, ALB JK S fifF 58 41 4
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X HRLAR (¥ P<0.05), AST. PT W42 RIS
RS (B P>0.05). RJF3. 67 H W4 TBIL
Ky et B4 (35 P<0.05), 43 2 e 48 4
P2 22 S TE G2 L (B P>0.05) ., RJF 14
H ECOG ¥ 43 45 B W /s WL %8 21 e I Al ik (P<
0.05), KJF3. 64 HECOGI/rMAERY LS
TR (¥P>0.05) (£3).

F1 MABRENEN RIS ARPIEREER
Table 1 Comparison of the general data on admission and
intraoperative variables between the two groups of

patients
T H WERA (n=32) XFHAZH (n=45) P
W (% 5+ s) 57.2+10.7 52.1+9.8 >0.05
PR (%)]
5 26(81.3) 35(77.8)
>0.05
& 6(18.7) 10(22.2)
FF TS 5 [n (%)) 30(93.8) 39(86.7) >0.05
AFP [ng/mL,n(%)]
<400 11(34.4) 16(35.6)
>0.05
>400 21(65.6) 29(64.4)
ICGR (%% + s) 26.6+3.2 12.4+4.1 <0.05
TBIL(wmol/L, % + s) 11.242.1 12.7+1.0 >0.05
ALB(g/L,% + ) 42.0+4.7 39.0+3.8 >0.05
AST(U/L,% + ) 29.347.1 23.2+4.5 >0.05
PT(s,% +s) 12.642.2 11.5+1.3 >0.05
ECOG 143 (% + 5) 0.8+0.2 0.7+0.3 >0.05
B Hn(%)]
R 25(78.1) 33(73.3)
>0.05
EY3 7(21.9) 12(26.7)
FFUIBRIE (%))
3B 23(71.9) 31(68.9)
>0.05
>3 B 9(28.1) 14(31.1)
e F A2 (em % + s) 8.7+3.2 6.9+2.4 >0.05
AT I3 B (% )]
2iF 12(37.5) 10(22.2)
PEPEIE 16(50) 27(60.0) >0.05
B 4(12.5) 8(17.8)
L (L, X + 5) 358+77 213459 >0.05
AR [n (%))
H 5(18.5) 9(20.0)
>0.05
I 27(84.3) 36(80.0)
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®2 MABREBEFAHIERILE
Table 2 Comparison of the perioperative variables between
the two groups of patients

£zt MEEH (n=32)  XFHRAL (n=45) P

FEEAE(%)]

K 1(3.1) 3(6.7)

Ji R 2(6.3) 1(2.2)

JHE I 2(6.3) 1(2.2)

i e 1(3.1) 1(2.2)

YIrgge 2(6.3) 2(4.4) >0.05

A 2(6.3) 1(2.2)

THARIE i 1(3.1) 2(4.4)

UL 13 1 1(3.1) 2(4.4)

LIISE<EIE 0(0.0) 1(2.2)
FEhfESE R (% £ 5)

TBIL( pumol/L) 31.4+7.3 21.5+3.3 <0.05

ALB(g/L) 33.3+5.1 35.0+3.2 <0.05

AST(U/L) 54.5+9.1 44.0+4.7 >0.05

PT(s) 13.51.2 12.1:2.4 >0.05
fEBERTE] (d,% + 5) 17.4+3.8 14.123.0 <0.05
PERRN(d,% < 5) 9.4+1.6 7.7+2.1 <0.05
ECOG P (x + 5) 1.3+0.2 2.1+0.4 <0.05

®3 MABREARFEEERLEE (x=5)
Table3 Comparison of the variables at reexaminations
between the two groups of patients (x + )

£y WEL (n=32)  XFHRAL (n=45) P
AJE14H
TBIL( pumol/L) 32.2+4.6 25.6+3.8 <0.05
AST(U/L) 50.1+2.2 45.0+6.4 >0.05
ALB(g/L) 33.5+7.8 35.6+4.6 <0.05
PT(s) 14.7+1.8 12.8+2.0 >0.05
ECOG ¥4y 0.9+0.3 1.9+0.4 <0.05
RIE34H
TBIL( pumol/L) 31.843.7 22.5+2.7 <0.05
AST(U/L) 36.6+3.7 33.0+8.9 >0.05
ALB(g/L) 34.4+1.8 35.8+2.6 >0.05
PT(s) 13.742.9 13.121.3 >0.05
ECOG P4 1.540.4 1.6+0.2 >0.05
ARJF 64 H
TBIL(wmol/L) 29.8+3.2 19.9+2.6 <0.05
AST(U/L) 34.745.1 32.5+3.9 >0.05
ALB(g/L) 35.142.8 36.7+3.3 >0.05
PT(s) 13.4+2.8 12.9+31.0 >0.05
ECOG ¥4 1.30.3 1.540.1 >0.05
3 it i

UEAEA Bl A IR TR O 35 AR T B A
B, HHROTER AR S B SE R R IR R, AR
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AL F AR K E ICGR, A AT ARG 3 KU XTI AT o it i % 953

T UE AL A — B R TR i B — T Meta
ATV, B PR C M B AT AR VIR
38 26 Bz ¥ 8 Bk ke ZE IR 97 R M i . Bl TR E
K BEH G IA RS, K5 k4E
JF o fil e AR 2 28 1 2 0 A9 mT R MR R K, I
I ey AT AT S PE Al BFRE D RE AR H EEEE . ICGR
S T PG R R B )z Tk 2 — . 2011
AT D) BEE AL & AL EE B Child $F 404 A %
M, ICGR,<30% & NitifT FARM B EHKMEZ —,
PN 22 T R B 5% B Makuuchi™ AR AE WL IA S, % T
ARAETHL R IEH WS E, BT 3 B L Ly b)
BREF, ICGR <20% J& Wb Z 551, I A 34
A M B R A A i A S0 BE AR B SRR
i, ICGR A2 9 U0 BR R J5 /9 2h 7 e B &
ICGR,, #8 tH 20% (1 B EH AT HFVIBR . A5 I & AE K
FERY W ETE, I B A A B S A
TRIT I VEAR o O 2Bl &5 SR

HICCR W4 R Zm N RK %2, S5 HE
WA RE BT UE I VE R L L A AR AN A A S
WEXAZEY], AUFsd LM, 2 AREP I 5 X
FEIRIT T . 1ICGR,, AT/ B W AF55 , nl 68 R 40 A 1
TV T A R IR T A R A e, BR R AL R E
T RYIF IR ARG, 8 583 I 2 BB AH OC 48 4
et BRI B e, A BE IR L B B e
SR AR, (AR JF I R AE & A R0 B Y
. PR ICGR AR X U0 AR 5 04 KBS 37 0 A7 A7
—E SR R, O Ar 25 EPIACH ICGR IR AR 58 42
B E MR bR, NI A AL DAL T B, HRE
YHE R 1 AR AL DA B 2

XA SR AT R T A R R B, WA
SR G TBIL B0 B4l iy, LR AH G 45 31 T W]
WS, ZERE/RMBHELGE )] 5 ICCR X R %
Ylo BEAEA 237010 R B, AT ] J A S 3R AR T
HE Mk B A 2 0] R BOICG AR R IE R . W SR A R A
ARHTZ AT R . FEEEG YT IS, 4 i 0 AR 1) B
— BP0 2 TR0 5 T A0 M AR e ) R R
S HCA SO AN H TR, Tk e N e et
2, N AT 5 BOAR J5 458 TBIL K F o i He A4 BF 2l
REAH CHE bR 40 AST . ALB. PT &%, 2 [T AR HI N H
P58 . WIS . ALB Sy Al P gl E, W
WML HEMBY TGt 2R% (3 P>0.05). ECOG P
sriR, REFEIDAE AN, WEHSRFH IR
L, B3 MARE AN AMAY L R 2ES (3P
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0.05) . W RE 5 B H A S R I)AE 5 R BN 2= |
Z 3 A I R AE R ARG, W5 B H RS R
o BB PHL 50 X A JB A 1) 5 A

L8 BRI, X F ARG ICGR,, W4 >20% , <30%
W, SXIERT R, PR R mA R
IR AE KA BRI FF I Re IR 18, BN
BE ARG HE 25, E I R X R K A A
MR, Hik, XTRRRE, 2a0H
FARBIMERS G, L2 Z TR, HABTRHA
WAL D, HLBEDTI )RR, DR i ) R AR
JFSE BT 1], TS B R TS S L
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