SIS RS 2017465 H 4537 % 455

F5 P AR
DOI:10.19538/j.cjps.issn1005-2208.2017.05.18

THEAH IR A543 5 0O R HRTE
IR 2 WA AR T B W 2 5 3ER

PREFAKTES NS

P EA A E RS RRT RS RIM
TEHAFFLEFERLREE LER
P E AR TR A5

hESES:R6 XEERE:A

[gim]

THRES L

o
ZER A
e
e

N

vk 4 R AR = A STALCEAR AT RE Y 5 5 AT Sk K

Keywords indocyanine green;fluorescence imaging ; three—dimensional visualization technology ; liver tumor; hepatectomy

SYERTIAL R T BOR R AR A g =Y
FIRE SRR —Fh T H e S E RSS2 T2
BN Y g s (indocyanine green, ICG) J&—Fhir 4l
ShIEY R, B T SE A R ICG W] gk K S R A 750 ~
810 nm [ FMR G | KA 840 nm A A5 I 2150
67 A Ishizawa 5 H R 1CG 23 F IO ARG T
JHVIBR AR AR L i BANE SRy — b 20 2y e 7K P 1)l 1) T
He TR R 12 WA A A 8 10 PR Bz

HEHUEE BTG 106 43 T DOUARBOAR AT LU
S =R 1 T 25 A 700 R0 A L 00 B KT TR g 12
BT ARG i A FHUE WA A R RS HEIZY I A
SR AT TR R 17 FH o ) A o ) 2 (b A 7
W, BAEXT HENEETT A & T I Rz i SRk
BRI —E 4 SE RS Z 0.

1 =ZHATUEARE N FRE
L1 KA S R BRARIG IR CT /) =K (R
Kot CEET SR T TR0 o S EE Um s PR AL

FHETH = E K E SR RIS T R
W& B LI (No.2016YFCO106500) ; K 5 [ SR Bl 3%
4 T RBHIH 6] 91 H (No.81627805) ; NSFC—) ™ 4Bk
B4 H (No.U1401254) 5 T M T 7= 2 AR IR A7 2 kK
%I (No.201604020144) ;) A A 50X S e I HE ke &
T (No.2016A020220013) 5 [ 5 [ SAR} 2 0k 4 5 4R SL 4 10
H (No.81601576) ; “ |—H." [E ZK i BRI T K JE (863) 1T
K1 (No.2006AA027346) ; “+ — 1" [ R & 3 AR5 % J#
(863) 3% (No.2012AA021105) ;) 444 F SRR 2 Sk 4x ]
BAI5 H (No.6200171) 5 75 44 35 KRB & 1003 &) 35 H
(N0.2012A080203013)

EIEVEE  HUbAE  E-mail : fangch_dr@126.com

Pl 28 CT J5 Ab PR T ARk, I A 78 B 2 BAF I
12 =4eds Off CT EBEUE 5 A =2 AL 1R &
G, X ik e PV KA 2 8 B S U g 47 2030 L B v
=il AR ZHEA T AR FE 7> Be T IE AR
SRR TOIRR

B IR EIR NS G R ERE , R EREL R
S, RESRER CT R EHE, EILEM ERIER&E &
R IR R K EIT =L R R

2 ICC A FHRIBGRIHLEH R B AR TE

2.1 1CG 7ERTIMEME h AL ] d B AL 1CG pOBIR 32 %
P 20 i (5 HILBA B F #4321 1B3 (organic anion trans—
porting polypeptide 1B3, OATP1B3) FI4H B -4~ 7if§ JIH i 4L
¥ iz % 1 (Na "—taurocholate co—transporting polypeptide,
NTCP) 5¢ B, FoHE M = 88 0k BAARE R IK 00 21 2540
FEA2 (multidrug resistance—associated protein 2, MRP2)
BAARGEHAT, HARE RS 5 IFER " . HUE RS
JFEHZA R, 1CG PTG A 20 M B3, TR O BRET
WoRZE G, B 1CC £ IHIE 2 Ge iR, 2¢O 2 i iH
18 o YR S e Ie BT RE AL 45 15 I8, o5 28 2 2L P 20
L Py AL HE T S BE A2, 1CG B )i B AE AR 2 4, i 3
FUSIARISRIERS e 8

22 ICGHIEME  1CG 2L PR FE T E T K
RS HIK 2 1CG B e B ], (H 1CG /K I R m Aa € AT
B, MERRES 6 ~ 10 h N SRR T2 #E1CG
S FRREE R ICG MIBCH > . 1CG Ay TS s [a] |
VRS IR AR B 50 st AR AR ) 4 e Y A A2 4k, T HL A%
HC Y A AR 22 5 o AR A
PRfETEILZR 1,



- 532 - PSSR 2017 455 A 4537 % 45 5
F1 ICGMHETARE Sk

A Y T ) TSR TR

JiRg AR S R A RAT24 h v 0.25 ~ 0.50 mg/kg

HH B e 0 RAT24 h v 0.25 ~ 0.50 mg/kg

yalllY 371 AFi24 h v 0.25 ~ 0.50 me/kg

JFor Be (5 i) NG v 1.0 mL(2.5 ¢/L.)

o BEGE SR Arp PV 0.1 mL(2.5 ¢/I) 15 5.0 mLEEEEANIGLTIR &

JH 53 B (SE5a B B ) NGRS A 1.0 mL(1.0 g/L)

Rl AF T2 (NAH) N v 0.25 ~ 0.50 mg/kg

R FBYIZ (AH) Arp IV/PV S5y B

G0 T A AR LR 5.0 ~10.0 mL(2.5 /L)

TEURFRS A (0B A Arh ZNRHEE 2.0 mL(2.5¢/L)

TEVRFRS AR (il A ARrp v 1.5 mL(2.5 ¢/L)

IV A0 H # ik 7 NAH(non-anatomical hepatectomy) : i I PR/ UIFR R AH (anatomical hepatectomy) : % F114 JF DI B A

PV 28 FARITF BT TS

23 ELAMERMETN  ICC A TFIOLHBR RS F RS IR
LLAMBUR G 8 REUELTAMO CHAR AL BT AL 44k
PIRGE . RPEAEEWT (1) 550 RS |, SCHIA
I AT IR LLAMBOR IR, i IR 2L AP SRR L
TEIE 2 BE 2 (Fle LAY 8 2R ) 3519 JHF e B At s R 5
(2) WD CAT S B 70 A 15 50 , X THE M b 988 344 7 592 i o7
TR IR o (3) FA e F91) H FHEUIDBRnk, feff A S s ik
S BN e I B () ST RFUIBR IS | X 384 P IE &
BUATR AT ICG 43 FIOEHM o (5) BAR A HEA T FL 2
B2 E
24 KRR ICGRAE 1957 FEVHEA T I g,
1959 4E 3 1 56 £ i 245 it B4 IR (FDA) #AGIE
ISR BT TR N A 50 48, i YA RSO &
A28 <0.01%" A PR AR v ™ M ST 25 i W A5
B (1)ICC HERRBETFHAKTN AR, BER
RRMER % (2)ICC BES R B GES R R RITHFE
RIEARERIERBHMEL,

3 =YL EIARBIIG R A

E I = YE TR, AT 2 USRI R IR (1 )N
HBOL TS, W IS I KA 22 e 0 e 28 5, O 1 0 40 i
i 96 55 JHF P B A A A T O R . AR o B 2
TR T4 A UIBR AR . [ AR aldg =
Yl AR AAR Y 5 SEBR T AR A T SE A LU X, /] 25 2 = 4]
AR TR f i 350 0 B, X S B T R AT IR A 4 (]
s

B S YRR AL B R 78 AR BT AT X3 AT B B R i3t 17 45
KIS iz &M T, EARP A B R EE I E#HITIR
A EELL, NTTHE SAEEF RBIHEIT,

4 ICCHFRAHEHEARMIGKR A
4.1 JREYERE LR RIS 5 B R T
HAFEICG RESRT , T EORAEA G AT R 1 2 (5

TA - 2B DK 27 R REPEAE T B sl bk

SEEE B TR R I R L U2 I 3, 410G il HE
FIESR PRI IH S iR 3 ¢ BN PR B8 4 R IR I 5 o
AR 2 ICGATY A — & R4 ICRE ) (H I S HE
W BE S H, BRI AT 4K i a) SR 2o, R Ry e ue Rl
55 AR A 2 b (3 40 240 Mt S SR IR B 3
TR DEIERUFE (K 2)o

B RPRIEAFAE BRI R G SR, EEARPIR

WREFRE, TS HEREERENSLEE,

42 JHFEEE BT 5 E A

421 JFRVERE B AR AR S R K R AR
13X 5 R AT A O A7 7R SN HUE KR o ok IR AT
K TR AL S A A A T, N R AR R
B AR R BT — i IMERE ™ R e 12 9 A
—A K BB EEERE T RIS,

FWFE LSRR AR o R AL ZEAR RT3
12200k AR H B A AR PR AR A Tl BE A B, A AES
i 1CG 43 F o E AR ARSI, 1 FLizH: R R4 I 31 4
JNEARAY R 2 mm B R P SRR AL (1 3) o BT, TCG
I3 T DENCFLAGRFL AN HE 7 S R 1 98 AR A M D) B e L
H—E WM.

B ARPERICC S FRAEBGRAIFRHEITE
EO, FRBASEERRES S8 ARPFEFRAR S
PIRRIR LS , WA R kT IIRR
422 SEE MR BRI R R AR 1) M £
SERSARTY , HHR LASE BV IR SRR e P 43 W0 A R I
RSN Z W, B Ek, R LA c 2
HOIAPEVIBR , 3R A AT R A8 AT RE I RTHE T, v X IF
PRI IEA TARTA PRI RR > BRI, AR 2 vk,
CT .MRI B AR H B4 5 i it EAR B/ Mt X453
IR E R TIBR AR T — AT

GRS R 204 B R HAS P A I DI B L 1CG 4372k
R0 3 2 BN PR SRR L A FRIE D . RS 4
RATFARFARE A FIA B RSP 251 BT B R e



SIS RS 2017465 H 4537 % 455

a. = HERTIAEOR R IR SR I R e b =4E a7 B
Bl 4T AL PG

KT ICG A3 FHOCARHAR , GO R B 45 /N EAR
3K 1.5 mm™®™,

B X F & B R R R AR N 4 i TR M B BT 3
BRA, ERAZELRAEVIREITERRFREEEER
ZIEEMETIR T, AT S ICC D TR R GHER, B E
YT UIRR
423 JEURTERF R IFANEFL R 2013 45 Satou 557 1 1K
TEA X SR A I 04 SN B TR R 4T 1CG 43 TG
DU, 273320 T BOwS T 1 e kb i Ul B o B —
PIBHEL (B 4) o ZBIESESE 1, e T 4 e A% e
A BRI ICG RYRE ) , EAAFAERRIE 22 48 09 HEME DD AE
AR 2 L AL DI RE L X AT RE S S B I A 2P 1CG
IR E . A, BT ICG AE AR Z P 1 2535 T A
[ g WA R) (A I 2128 1155 ) T R DR PE T A1 e 7%
TR I DOAR T AN RV R R 4 B v i ARSI 1 T RE AT T 22
Sl X T T 26 S VR AR 8 i — 2B SR Y

B AT AICC 3 FRAEBERARITREL EIE

- 533 -

FEoNERETERIR A R EfiL o

4.3 A MO 5 AR B BRI IR ORI
B AR RIS ok (S AR T e IR PP A R B, Sz T
ZeA I T 18] AL ST 7 e kb SRR S
JUFERE 342 B 38 VR , SRR 27 K A 75 5 RS M TP IiE
iR o AR bR R G X A S T
AT EA o EEAE L SR, AR s
ARG AR H T E R — I BRIS R AR A]
21 S

AR R TS B g, o b JRA A B B S L4
LU TAR A 1CG YL, A AFTE SO
it 5 70 0 B TR AR T e A bk
1CG, HEBRACI AL R DR, A v 00 g
Lo FCTH BT 7, W 705 9 ek oFe 5T T JUEE 1) T o
e BEAN, AT RS AT T e 436 . 2 ik L K% i
Jo-5 I A 2 ) 56 R HAT IR AN (B 1CG A THOLRAR
PR ZHE AT HAR LU AR bR g B~ A — 2 Ik
B X E AR TS W e T B TR AR A —
FERME(ES) .

B UICC o F Rt G B AR AE 0 B 2 31 1 4 Bh
FE, SR =AU TR AP REFEFOELER
&S, TREARPISHHERE,

44 B HETRSE R ICG 73 T 9O AR R bR E
JHFB AT S e P Ak (D IE BoR ¥R - 455 AR B
R AR R TR AT B I R 2 A 7 R i A 2
RIEH-ICG FBEEA F AR TE# Bk > SOFEAT 1CG 23198
SR, R H R BVIBRAIIFEL . 1 RRIEROEE 550
B (R S SRR 5, AR BE s o (2) T Rk
I3 8 T A FL I BRI B ) 1D Dk ML 3 , 22 A0 3 e o 1 45
1CG U HEAT 1CG 73 T2 EHRIN , TR i) 2 TR B 1 JiF

a-b: 2OER (B 53k)
B2 JFUIBRERA B O EHHE (1851 A SCRRI35 )

o=d: H SR (73 k)

e~ LSO (iL31E)



£ 534 -

SSRGS 2017 465 H 4537 % 45 5

FRA R R N o a. EIEEBIE R CT 3R A2 2T s PR b AR AR Tl oK & I g
e AR ICG 73T CRAGHORTE A WR IR 7 B LA FISOEIAL dARHT CT MRI AR RRIRFIT iR & BUZE T i
PERE e TICG 73T 9 RAGE AR TZENTANX B R/ 3 mm ZELEE T (Fi Sk Pt ) , AR5 i B2 4G A2 12 W I

20

B3 1CGH TP BRI AR T a5 e S (B R 51 A SCRRE35 1)

a e AT ERBIRTE = 4EFTIAARRL bR P ICG 23 THO AR AR N , B 5 5 DR (R R BT, A e X
RTS8 B AR O AEHAE o VIR e 25 5 PRI TR , SRS 5 (R Sk TR X)) , A5 8

SESWR R LS YT LA

4 1CCHFTIOCRARE AR IR VRSN R TR S5 for

Beo R REFOE T8Ik 305 T BaR B,
ZEANX CIL L LB ) A T/ XA AFBE, an Vv VLRIV D B,
LR S AE T ICG R A 5, VOLF SNBSS . A
WEFEAE HH 1CG 2 TR BB ] S 95.8% 170 B
AR AU RE TR S8 A5 T BETE T T 19 S BR, T L i A
TE BT I 1956 SRR , AT S ST 35 w1 s 2 m] A4k 43 B
ROR VA HE SR = ZEge 0

2P A PETIERRES A ETE, £ BARAF X ST
BRFERAEES, S IR R A HE1T o
4.5 MR FSIFOIBTE B BUE B il A sk
7 ROFFUIBRA B S , DRI SEORTEA O b 121 5 ST
BRI B T RS B TR S RUE o 106 7 T2 RARBR

L UF S B 1% S B0 B a 20 2015 10 5 T 20 20K e 1) SIZ R e
PR HOAT AR FFUTBR AT, AR 28 40 8 ki G
1CG, RH AT TE ICG 43 F 9S4 T WA PR i A, e i
B A 1 em IR B SEAT DI BR G ER  BE o hi 4l
T A 00 M I DI BR A I, A #E AR rpi 2o 1F 88 R vk 5 B R
2, R E WD) B 4 JHE DX B BEVW L, IR A A VDT
AR ICG 43 F 9 RE G AR W] X JHVIBR 5 14 5% 4 TR
HEAT AN, b B 4 OB e 5 A7 A A/ N KL PR B 8, AR AT b
JEFRE R, 6 R .

B AERICC H FERARGIEAR, AT AR i X E g
AR SRIRSE R, FFYI S 317 5% B8 B TR kT RO A
4.6 THYIBRAE BRI BRI IR A S AR 5 | e



SIS RS 2017465 H 4537 % 455

Jr i e O RE v L B AT E B R 2 — N H R
BAE4.0% ~9.8% ", AR B INI T b8 5 2 A IR U
KR

AR T 1CC HF o R B AR IS & B 4
I FH I3 g R AL AR R A T DA
ICG R T, IR FEAE [ 43 1CG IR I BELT IR B A )
i ICG 43 F 2R AGH AR, o] 4TI A P00 . 5
SIEGEAE L 1CG 4y TR H AR BEA T I DI B A S5
RS ARG , 55 BT B EE , AR SRR B4 2 A= 3R I
RN 40 NI 7% 527 0.0 e 10133 ) 3 324 N 1 03 2 N

- 535 -

IRt A —E R TR,

B A ICC 3 FRAZBEREA RN IIBRA
ERERN—FMERARXEA,
4.7 IERIFRSAE  HAET, 1CG A F U BB ARG R
FEAE B 32 28 LU AN D ThT o (1) RRE AR - 22 AR 2
ETERICG R BHTICG 73 9 CRAREA Al 3R AT Wi i)
IFLTE St E0 VT 152, A 00T M 1t P e B A DT B A o ) J
IR S ARG I 5, AR A S AR 32 {4 i R4S - AR A
W15, 30 IR AR AR R | BRAS DA% 2 0 R ) kA R AT
—RE M E () PG EE AR A S g 1k S R AT F Ji

SR

a AT =28 AT RAR DAL B R i AR U AR b A Hp o T 1CG 4 F GBS B ARG I 22 I B K
(KR, R IPAT S, 5 AR RTAEARIR ¥ e , AR i vk A 5 B 246 e 412 W 16 M (7] e

B5 1CG o THOCRABEARNI L 55 I FIEA 2 9 e 8 A

a RETTES 1CC, ARPTEICG 73 2GR T BIE AR boAR Pl U Rk, A AR EIR (ks ) o
AR AA A>T SRR G Sk ST 8 ) AR, MR A (02 B B SR AT AR AT 4/ N AT DIBRAR DL SCRR[21])  d 4/ AE AT

B SS , il3d 1CG 20 THOERARE AR K BT 5% B i 5

ESRIREER

(HikFrR) e IBRER B AL R FIHEAT 1CG 23T ORI, 5Ot

Bl6  1CG T HOURBEARN feag 13 S AU SR Rl ) S LSS 5k B e g o e ) G



- 536 -

rpE S FHAMRL AR 2017 4E5 J1 4537 4 45 5

a. FJEHS CT RIS b ATRERRIRT VIR AL A BRI B A S (0T 1CG 73 T HOUSE R BRI MR 1 00 , & S5k B e

o (Fi k)

HREMRSZ O - th T 1CG 2k T S 5 AT TG i 3 26 1
SEA Mo TS, W ICG 43 F 2R E AW ]
T S PR AESS AS , R 2 ANE ER KA ICG, R
MICC 73T 9O RAR R ST, inTe iSRS T 21 166
IELLANERAR , BN AT E RS AR AT 240 i 3 AR
B EREFRER, ERICC A FRARGRE AR
ITHEEM R, HSREN B R ER ; AR AR LM
FHERI ST FARE, R FIF A AERT AT 4R Th e

5 BRE
HHERI S L 1CC A FoOLAR AR EEA AR

JRIBR emxﬂ%f‘ ZEVIR R HUE . E#ﬂjl:ﬁélﬁl‘fﬁﬁk
MR L EE F1 7 BR L 1CG & 198 615 5 L RE 5
10 mm umﬂ’aﬁfrﬂﬁﬁg)ﬁ“ o K Miyata 251 iéﬁﬁ;“ﬁ;—ﬂéé/é
BARAE —EFRIE EREIN T HMGREE  (RAT SR B 1k 3 HEAR
BRI H AT A 7RI B R T T 5 7 1CG 4
PTG BHASKI , [ Bt 28 45 AR i A B rp s B2
A AR VRANICG IR BESZ BRI IR, — 2 SRS 19 1
%‘ﬂﬁﬁﬂé%‘“ e A TR AL 15 S A T b8 41

LU HA N LD LR TR [, R e e g itk — 2
ME&@ LA B 97 e 8 A 1 6 R LA AT 5 23 2o B K
SRR BRI R 1 — 25 B

6 RA#I=

AL BT 1CG 73 T GRAR B AR FE P g 12
W AR A S A v £ 7 P Ay S O e e 1 SRR 7 B A T
FoR B ARSI T HOR . i, 1C (,ﬁﬂmj‘éiéﬂﬁ,@
TGIRET LE IR S W RA T AR5 5 0 o 2 2245 2Bk
22 B i A A e Ti%&k*ﬂ&ﬂ?ﬁ'ﬁﬁH’JTﬂéﬁ?ﬂ)\
KR ZIE AR TG AW 5835, R R R (kS v 12
Y7 VR R O T 35

LV E : ) AUt

d =3
REZRSFEZR:KRBH, Fo, Eh

o ZBELTEE AN G T 1CG 53 TR B AR IMITIE , S0 (5 5 115k
B7 1CCH THORAREAN AR A

BLEVE L] il

SHRESRITICE (REKHEHEY) . 2%, ARk, %
WS, F A XA, 2 AN, FAR, B NE R TP
AR, EHE, ERL EITR SER, SR, K6 H, W
AE,EHEEE R R, E R HFR,KRFL, KL,
REE,REBH,FET, R &, 8 &, A4F

BEE . 7l ZER, FE&HF

2 % X B

(1] Jrsbfe, X st , ek, 27 B s oARTE IR 5l AR T Y
PURRFART LT ], s MR ,2017,55(1):11-14..

[2] Landsman M L, Kwant G, Mook GA, et al. Light-absorbing prop—
erties, stability, and spectral stabilization of indocyanine green
[J].J Appl Physiol, 1976,40(4):575-583.

[3] TIshizawa T, Fukushima N, Shibahara J, et al. Real-time identifi—
cation of liver cancers by using indocyanine green fluorescent
imaging[ ] ]. Cancer,2009,115(11):2491-2504.

[4] Morita Y, Sakaguchi T, Unno N, et al. Detection of hepatocellu—
lar carcinomas with near—infrared fluorescence imaging using in—
docyanine green: its usefulness and limitation[J ]. Int J Clin On—
col,2013,18(2):232-241.

(5] Jrstfe, Jife, HEE. mlmei
FET AR ]

[6] TInoue Y, Arita J, Sakamoto T, et al. Anatomical liver resections

LRSI T LT ARSI B AT T
thAE AR 2R4,2015,53(2):155-157.

guided by 3—dimensional parenchymal staining using fusion in—
docyanine green fluorescence imaging [J]. Annals of Surgery,
2015,262(1):105-111.

[7] Satou S, Ishizawa T, Masuda K, et al. Indocyanine green fluores—
cent imaging for detecting extrahepatic metastasis of hepatocel—
lular carcinomal J 1. J Gastroenterol,2013,48(10): 1136-1143.

[8] Tanaka T, Takatsuki M, Hidaka M, et al. Is a fluorescence navi—
gation system with indocyanine green effective enough to detect
liver malignancies?[J]. ] Hepatobiliary Pancreat Sci,2014,21(3):
199-204.

(9] Tyt S e, SO, 55, B RS ORTE N B ANRRA YT
PR ELT ). ARSI iE,2009,47(7):523-526.

[10]  Jrstte, A male , JuniJr , 4. B G = e n] AL RGEAERS



o E S FHAMRL AR 201746 5 J1 4537 4 45 5

[11]

[13]

[14]

[15]

[17]

[18]

[19]

[22]

[25]

YENFUIRS b 10 AL . H Ak
29-32.

THAESMRR4 201 1,10(1):

Huang L, Vore M. Multidrug resistance p—glycoprotein 2 is es—
sential for the biliary excretion of indocyanine green[J]. Drug
Metab Dispos,2001,29(5):634-637.
de Graaf W, Hausler S, Heger M, et al. Transporters involved in
the hepatic uptake of (99m)Tc—mebrofenin and indocyanine
green[J]. J Hepatol 2011,54(4):738-745.
Alander J T, Kaartinen I, Laakso A, et al. A review of indocya—
nine green fluorescent imaging in surgery[J ]. Int J Biomed Im—
aging,2012,2012:940585.
Desmettre T, Devoisselle JM, Mordon S. Fluorescence proper—
ties and metabolic features of indocyanine green (ICG) as relat—
ed to angiography[ J]. Surv Ophthalmol,2000,45(1):15-27.
Takahashi H, Zaidi N, Berber E. An initial report on the intra—
operative use of indocyanine green fluorescence imaging in the
surgical management of liver tumorss [J1.] Surg Oncol,2016,
114(5):625-629.
Kaibori M, Ishizaki M, Matsui K, et al. Intraoperative indocya—
nine green fluorescent imaging for prevention of bile leakage af—
ter hepatic resection[ ] ]. Surgery,2011,150(1):91-98.
Miyata A, Ishizawa T, Tani K, et al. Reappraisal of a dye—stain—
ing technique for anatomic hepatectomy by the concomitant use
of indocyanine green fluorescence imaging[J]. J] Am Coll Surg,
2015,221(2):e27-€36.
Tomassini F, Scarinci A, Elsheik Y, et al. Indocyanine green
near—infrared fluorescence in pure laparoscopic living donor
hepatectomy: a reliable road map for intra~hepatic ducts ?[J].
Acta Chir Belg,2015,115(1):2-7.
Fox 1J, Brooker LG, Heseltine DW, et al. A tricarbocyanine dye
for continuous recording of dilution curves in whole blood in—
dependent of variations in blood oxygen saturation [J]. Proc
Staff Meet Mayo Clin,1957,32(18):478-484.
Speich R, Saesseli B, Hoffmann U, et al. Anaphylactoid reac—
tions after indocyanine—green administration [J]. Ann Intern
Med,1988,109(4):345-346.
PR IR e IR S
i RNl 22 51 2. S 2 VAT I eg = 4k ] ALAL A 2
AL ZIERT] WJ;&EH%?H*U, 2017, 37(1): 53-59.
Lim C, Vibert E, Azoulay D, et al. Indocyanine green fluores—
cence imaging in the surgical management of liver cancers:
Current facts and future implications [J1.7 Vise Surg,2014,151
(2):117-124.
rh AR OB S DA 3. JRUR P R 2T M (2011 42 1))
(I, I PR R 2 4% 5,2011,16(10):929-946.
Dahiya D, Wu TJ, Lee CF, et al. Minor versus major hepatic re—
section for small hepatocellular carcinoma (HCC) in cirrhotic
patients: a 20-year experience [J]. Surgery,2010,147(5):
676-685.
Zhang YM, Shi R, Hou JC, et al. Liver tumor boundaries identi—

fied intraoperatively using real-time indocyanine green fluores—

[26]

[28]

[29]

[30]

[34]

[36]

[38]

[39]

[40]

[41]

- 537 -

cence imaging[ J]. J Cancer Res Clin Oncol,2017,143(1):51-58.
rhAR B INRL R S e BB ANRL A4, th AR B A e R
S EEEEIARLTVANRLA AL, b E BT P 2 K Ll & 5
2 B H AT SIS SR P RE I (V 2010)[J ] A
B AN ER,2010,13(6):457-470.

Shrikhande SV, Kleeff J, Reiser C, et al. Pancreatic resection
for M1 pancreatic ductal adenocarcinoma[J]. Ann Surg Oncol,
2007,14(1):118-127.

Seelig SK, Burkert B, Chromik AM, et al. Pancreatic resections
for advanced M1-pancreatic carcinoma: the value of synchro—
nous metastasectomy[.] 1. HPB Surg,2010,2010:579672.

Peloso A, Franchi E, Canepa MC, et al. Combined use of intra—
operative ultrasound and indocyanine green fluorescence imag—
ing to detect liver metastases from colorectal cancer[J]. HPB,
2013,15(12):928-934.

Yokoyama N, Otani T, Hashidate H, et al. Real-time detection
of hepatic micrometastases from pancreatic cancer by intraop—
erative fluorescence imaging [J]. Cancer,2012,118(11):
2813-2819.

Weissleder R. A clearer vision for in vivo imaging[]]. Nat Bio—
technol,2001,19(4):316-317.

SR AR VR YD 2 T 1 e DA SR H R [ 3R 43 A
[J]. S BE 24,2009,4(9):51-52.

Howanitz PJ, Hoffman GG, Zarbo RJ. The accuracy of fro—
zen—section diagnoses in 34 hospitals [J]. Arch Pathol Lab
Med,1990,114(4):355-359.

Ishizawa T, Zuker NB, Kokudo N, et al. Positive and negative
staining of hepatic segments by use of fluorescent imaging
techniques during laparoscopic hepatectomy [J]. Arch Surg,
2012,147(4):393-394.

Ty, Rkl IR SR, SF. WA ST LA EHOR
TE I/ T SR RO | 170 2 5 5 0K M T AR U A 2
[T]. SR :.2016,54(6):444-450.

PUETISAES 95 i S 3 ”ﬂl%ﬁé%ﬁéiﬁbwﬁ‘ﬁﬂ@ﬁ?ﬁ&ﬁ?
£ iE 98 T 0 B A e g o A (LD ). e A 0 A SR 2 A,
2016,15(5):490-495.

Tanaka S, Hirohashi K, Tanaka H, et al. Incidence and man—
agement of bile leakage after hepatic resection for malignant
hepatic tumors[ ] . J Am Coll Surg,2002,195(4):484-489.
Nagano Y, Togo S, Tanaka K, et al. Risk factors and manage—
ment of bile leakage after hepatic resection [J]. World J Surg,
2003,27(6):695-698.

Linke R, Ulrich F, Bechstein WO, et al. The White—test helps
to reduce biliary leakage in liver resection: a systematic review
and meta—analysis[ J ]. Ann Hepatol,2015,14(2):161-167.
Guillaud A, Pery C, Campillo B, et al. Incidence and predictive
factors of clinically relevant bile leakage in the modern era of
liver resections| J ]. HPB (Oxford),2013,15(3):224-229.

Unno N, Suzuki M, Yamamoto N, et al. Indocyanine green fluo—
rescence angiography for intraoperative assessment of blood

flow: a feasibility study[]]. Eur J Vasc Endovasce Surg,2008,35



- 538 - h [ESE FAMEL 2k 2017 4E5 56537 4 555 )

(2):205-207. using a novel fluorescence imaging technique[J ]. J Hepatobili—

[42] Mullock BM, Shaw LJ, Fitzharris B, et al. Sources of proteins in ary Pancreat Surg,2006,13(2):100-104.
human bile[J]. Gut,1985,26(5):500-509. [47] Miyata A, Ishizawa T, Kamiya M, et al. Photoacoustic tomogra—

[43] Sakaguchi T, Suzuki A, Unno N, et al. Bile leak test by indocy— phy of human hepatic malignancies using intraoperative indo—
anine green fluorescence images after hepatectomy [J]. Am ] cyanine green fluorescence imaging [J]. PLoS One,2014,9(11):
Surg,2010,200(1):e19-€23. el112667.

[44] Tanaka M, Inoue Y, Mise Y, et al. Laparoscopic deroofing for [48] Gotoh K, Yamada T, Ishikawa O, et al. A novel image—guided
polycystic liver disease using laparoscopic fusion indocyanine surgery of hepatocellular carcinoma by indocyanine green fluo—
green fluorescence imaging [J]. Surg Endosc,2016,30(6): rescence imaging navigation [J]. J Surg Oncol,2009,100(1):
2620-2623. 75-79.

[45] Mizuno S, Isaji S. Indocyanine green (ICG) fluorescence imag— [49] Yel, Chi C, Xue Z, et al. Fast and robust reconstruction for flu—
ing—guided cholangiography for donor hepatectomy in living orescence molecular tomography via a sparsity adaptive sub—
donor liver transplantation [J]. Am J Transplant,2010,10(12): space pursuit method [J]. Biomed Opt Express,2014,5(2):
2725-2726. 387-406.

[46] Kubota K, Kita J, Shimoda M, et al. Intraoperative assessment (2017-03-29 Wi fi)

of reconstructed vessels in living—donor liver transplantation,

ME =R

A, — kA A T AAR RENM A AL, AT B FE RSN E) R E L L, AT R SE e it 3m KA E
B, FARae ek AP B AL AR EFLLFE, FATF R SHRIZE Sd R A A AR B E (P A 5
A2 B ) J E M b ey T KBIAFH BA AL L RN EIFAT IR F MBIt R 2R M, LRITAPEME
TOPE A &) iy FR b sh— s R AR VE o R EF M A A5 E .

AT ERFRE B (D) RPN R BT LI RAA, AAEAT 4 s AR fEEfa L (2) BT AT AR E & F
Fah B RAL A F A, TAECE B A SN2 &) W sE ot & 2 A4 089 F 223042 (3) 4R F) R MR IR B & 4 Ao W A5
S0 EALAEAT B A (4) R F) R BB AEATREASE 50, RBRIEEAALBEE(PE AL E) L EM3EM L%
A%, RALEY B BT www.zgsyz.com (5) K] 40 45 3045 I8 B R A XA T Ao F A5 9%, L RAFF @ dor B Ad 2
KA B3R, RIFHAEMAAER, (6) &I % IR H A 110001, B TP R aw@# 955 E, LiEbith.
024-23866561, 4oV 425K BUR @ 3 5 i 4o (L L F EAAT0 L ZAEATIRS ), TR AT B 436, 5 & F) TR )5 #
ko

FEdb, BA B HEIAREL S Kk F fetEF 401z BABAZ B A B R fe ZFH A . R, RATIREA 230114
HATE SR ECF B E RS R E)GEET A,

(RESASMIRENRIER



