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Advances in the application of indocyanine green fluorescence imaging technique in biliary surgery
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1. Department of Hepatobiliary Surgery, the Fifth Affiliated Hospital of Guangxi Medical University, Nanning 530022, China; 2. Department
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Abstract: Indocyanine green (ICG) fluorescence imaging technology has gradually highlighted its role in biliary surgery.
Nowadays, the technique has been used in laparoscopic cholecystectomy, laparoscopic common bile duct re-exploration,
hepatectomy for biliary tract diseases such as hepatolithiasis, intrahepatic cholangiocarcinoma, hilarcholangiocarcinoma and
gallbladder carcinoma, lymph node dissection, and liver transplantation. It also plays a significant role in the prevention and
treatment of bile duct injury and biliary leakage. Herein the advances in ICG fluorescence imaging research in biliary surgery
are reviewed.

Keywords: indocyanine green; biliary surgery; biliary imaging; review

UCHRAE AR FREAS 45 0 R0 N RS e AR e T
FRRRAE R S AT DI BR A RS A TR sl T P PR
IR LA 41 T RELE 45 £ A0 s 25 77 T 2 HA R AR
ﬁzﬁﬁ o

1 ICG ARG AREARRIEFICG P FE#ERE

B B

JHE SRR e 2 T ] UL , SR A 45 R IR
SERTS da A R E= SN S M IER =R N EE ST DR N
Z i LIRS MR ARG T A B BRI TR
H A 2538 R 0K 5 W 2% (Indocyanine Green, ICG ) %¢

N SR PG A , S2ipiR Jed 5 . :
FCIARB AN T HFOIBRA , Sk R g F B .

M HETICG PGB B F 20 1 T 5 i
BRG] T e 10 S A M AR B ICG 25k
BAGF AN T RHIE SR WL R s A
BN IR ICG RIS R B R

ICG PR ARAENNTE SMEY , Ui s s I VTR A
(Laparoscopic Cholecystectomy, LC ) i =452 IH A5 F-

[ ¥e7s B #7]2022-02-14

[E£M B | AAPH TR S0 IR H (2021A1515011869) 5
JUPGBE 2 AR EREE (220180668 )

[1EE = A Ik, f AT B, A5 05 1) < SRR, B-mail: fang-
zhsh_dr@126.com

|1 1CG 53 AL A A RIRA ICG KA AERE
g

ICG J&—FP oY bh  7E — 8 2 PR I &
ST 2T 48586, T B ICG %6l BAR K % 12 W il
&', 1CG 2 JHE HEM - 22 1CG 78t BAR K #3145
NRTE R . AR ICG SRR AN A, ICG IR IE B {55
A BFP (1) JHE B ) 1CG JH B 5 6 4
i BHGE Y E RS ICG 2R 45 A GE aR B,
KBS K B E 2.5 g/L, BlUS~10 mL, %
JHF P A B TE R 4 S AT AR RIS (2)
K 5 ICG IHIE 28 AR . ICG £ ke 59 Al
J& G T K R Ge it A I 22 IR T HEHE, 7 30ROk
WS R ARAS IR TE G iR o AR RT LA a0
DK S5 2 G IR T AR AR 8 FH O s B R AR A T {8,



6

- 727 -

ICG F K B 5 KRR B 2 2.5 o/L J A7 i 5 3k
FRNAE A% . A ST B8 FARET 10~180 min 1T ##
JokVE ST, 77058 0.02~0.25 mg/kg , 45 5 B s Bl 4 2
Vil A 2 TRl AR 3G ISV 55 DR 08 2 i
Bt 32 A 38 A0, AE AR R 180 min ., 45 25 ) B gk BN
0.25 mg/kg B ERAES . HETICG I R # &R
0.1~0.5 mg/kg, 7 & 1 0.5 mg/kg B ) &l [ i % 4=
AN, ICG A M P )2 3 8 R 2.5~3.0 min,
BN 12~17 AT B T B KA 2 2 mg/kg ™
ZR GRS A2 B 58 38 ICG 28 8 Dk 1 5 A %, A
WAL g X R IRIE TS 52 , HoA %4 RN RS o
PELERES . ENAYICG I A8 RIFE H, ICG iy 7
e Al Jr X0 24 B 8] T AR g R TR Y H Ik
BB FA ICG DGR TE AR S Y B s A5
(AR M T I —

2 ICG R AT R RABE MR S HME

Daskalaki 25 /B3 /1% : 99% Y191 (184 Z2 451 £
ICG PEICHHIE WG H AT LR B E /> 1 AN RRAE 2544, 2
B LA T A R B3R 0h 97.8% .96.1% Al
94% , I KAE R HEFHN 3.2% ., A SCHRHIGE %A 22
4 HRLNS [ N 2EEAE LC W ICG 2GR AR
P B R S 53 13K 96% 98% 1 98% Y JIH 1A
AIHLARSRT Pesce A5 IFY N 76 MR S 0 4 =
e MBS SRR B E T W HTICG 2Ot d:
RAESLEAR T R AR fn g F o,
FAAERE AR S SAERE (AR BRI LR
HICEE R R ARSI, vT LUE S ICG 7 EAHIE
15 AR B, 5T Bk rT R EA BT FRARA iE
TEPG AR RS RAR S ) IS S5 R R v, 28
SERRTE A5 5 AR B TR v B L )5 2 S
fila a2 % AR AT LU 80% s A FAS A TE i
SR AT X A 5, A AR

3 ICG ARG ARELCHME

LC AL A AMNEREITHIFRETFA . Ishizawa 352
T SERIE T I E K B ICG 7E LC RS ARIE 74 6,
5. LCHRIEB & A0 0.2%~1.5% 2, HEH
HEFSMIATE 2548 , JUHXPRS A | AE ) AR
S LC HAIEH HEMME. ZEARLE S YR
I RIR T P X5 U S 28 4 R0 HoAe LC HR Bl
HMNIBGE EA AT, R 2 e T SEAY 2 G SR
SR TE 43 ] LC PR ICG 9 UG B AR AT B T AR
P calot = ff1, P FARMZ LMD, ICGFELC ]
DAHE NI A D AR i IR A 5 . BN A
W5 R AR Fl A I FOGE ICG O, FOGHR

A BT EEA JCH L, ICG 2 AR Rl B -4 2 30
JIE , P AT SRASATFAMBIE T AL S 1CG 9GRS
BA% , ARX 2 4 RS RE A FAMIHAS Rl Rk , RT3 e 44 K
ZHUEOU T LCARHIFAMAE 254 SR 7a =K, TFEIE LC
AITARMERE , Wl DR S 08 6 KU, 3 LC 24k
LC " ICG MG AAT B F 2 T B A= S e AT
HMIBE S50 FERI AT LC FARBIE M A A
A ICG 5| 3 F AR B s K, A Bl F sk /D I 3E i 4
KA

4 1CG WL G ARTERFIBE &R RS R

BRAR B R0 E

ICG 9GS R ZHFARE 25 1 TR , AT SRR
JNATE B AG, DA ] ki G IR 00 AU . FE SR
BEEAMIMERAYT T 1CG PGS AR AT SCH] R AT
VIGEFA- T, T SEBX AR X B A AT B DI
BIICG HNAHEAR G VIR SR ST H 1. Inoue
SEUR IR AT 2 Yt SRR R BRI =KL ICG
TG H AR TR FEA BRI, TR
1 ADFARIR A ICG AGH A T Tk H A S 28 il
ST ICG 3 P RGBSR , 7818 S,~S, B 1 i
FIERFUIBRAR . Sakoda 2570 28R | 1 Tk 2P 1ICG
PENHAG, BRAT T 1 P B A 1 S B JHF 010 B AR )
1o 1E A4 BIBEALS BB 5T b, B9 2H R ] ICG A1 o] e
JOK B AG T 2 s B R R s e B DI SR AR S5 A% B i D1
BRI TR S5 67, 255 R ICG 4k il /b |
FEBERT I , LR 5 S EFE bR (A0 | P50 28 J 5
TG RN T, 1CG 2 UG H AR B T
1 0 R BRI BR A

5 ICGRARGHRARERRIBEFARBI M RAMNE

TAT E AR HE AT A S MIEE 2R 58 FRE S0 I TE D75 2
HEE SRR A b TG B Tl PR s A S AR
A TR T IR ERG I I ) 2 A e 5 (AR A
0 HARR AR TROUE , 35 1 R B LA R A T
AREPMERE S TCG PO GHHIE IR BA T SE I AT AT
HMEE S5, BRI E G AR A FTERITICG HR
T 30 L A B G PR A T A Al SR AR A Sl ]
WAL, B T AR ARSI RAE

‘

6 ICG RN IGRARFERBE AR N B

HETEEAE R 2 T B MRS LTS #5022 1Y)
PRIRZ— o WHT N AR P8 BAT i s I P A A A
PN B SRR L I R TR DR, TS 22 5 (ELAT PN R
EHESMRAYT ARG R VIBR , AT 4 s AR A 5



- 728 - H ] e

IR 5539 %

Yang 5 ST SR XA IFFEARIE ) 16 6P IR
AT AR — R ICG PO G AR (GETHIE
HRERHE X 45 ICG Vi B3 SO TE A RH DX Sl Be e €,) |, BV ot
FARHEI 12~24 hAMNAFR KIS ICG , 1EH A 2 iy
ICG i HE R GEHEM (HERR) , 11 ICG ZEAH B AHBH X 35
AT B T A A5 FIELE A B kB g e, ST I AR Ay
SOGHEAG DR AR BE A 9 AR I 55 S DI BR AR
AT 3K 93.8%(15/16) VS M HERG A T UIBRI AL, Ui AR %4
RZ 4 AR AT, 5 A R TERERE ) T N IS 40 i
FRPR L T —Fh e 4 nIIEBEAMEHA YT RN . TENFIN
NRAHESMERAY T, ICG ZOE G HE A AT T A
PEFFEIBRAL S Er B2 kb SR DTSR T Rl AS
JE g S5t g e AL st 345 TR ELAE Je s AR
ICG ¢ CRUAG IR A a5 B AR VEA 71 1B A4S 1)
BRARTFAR WA R % 21T, 1ICGUORES |
JE PR P IR T2 A bk L 5 R R F 9 S s, ICG
A LA AR AT K B 25 A8 B8 s B PH I SR 2 g A%
GuXtHRAN ™ RRAEI I —Fh TS 25 A A P g
HRIGTESMERAY Il 5 75 ZUEA T AN R 32 i )
BRFVSFIIBRA . A IR ICG BUSH AR SIS
NAHRIEPED G AR A L 45 5% S 10 B N TF-AA
SERIFRASBAPEDIZ: , R 5 30 d TCAET-ATE K I &0,
YL ICG MG H ARA B T AR AR A I 2%, H.
A FIFFAMAAS TS IR S . 1CG SR &
3D X T TR AR A E A T AR RUAERA DA, nTsl > F AR
[EJFRIFAARE . 4 ICG 9 UE S 3D HAR 3D itk
3T 3D FRIFARF AT R A B R A5 R IE
il 52 A B F AR %2, ik i 1CG 26 % & #5 7K
YEH .

7 ICG FER B ER N AMNME

TEERBEITFREAE P, ICG D GRS BUSH AT LA
B R e AR 70 B, DU AR AN 2 A ) 2 4t 5
(RIS, S B A AT B AR A AT A4 B PR, S R A
JTFUIBRA b O REE IR S BEEm (07 1, v /AR R4S
PRAR B R A AR A TR/ N LIS R R AL
BV BRI, 83 A ICG DO A AT b
PUINIIE S, BN S, BUIHTE O EAIEST , I ERAF TS, B
PEGE B2 55 o SR ICG DO IMUG B A T 1 B it
PP BORIOR , AR ] S 58 S s B B
FHBR o A HGHE R 1CG 5 R B AL AT R AR
Je VAT Al L PR RELTE o 78 S B < 76T Sl DK I A 2 it/
PRIl T ICG IR BRI A B T A BRI E FHIE
D3 S SR PR AR E A (IRIE R AR ), ICG i3
TR AT BT 0T R AL ot it PR B o 2275 2 4
T 3 7381 ICG RIS BR A< A i A2 mT bl A

i i AT RS AL B0 T S BE AT Ak | i ik A JIEE
LERIRSEI PRGBS AL AT BLAR R A ) o A Qs D e
FIRTF RIS UM Z AR US> Sz FEAFRAE T, ICG
TERRGE RS DI RE AT HECE PG AIPEAL RS AR5 i1
T T A —E A E T

8 ICG ARG ARG BB IR A HI N A ME

ARSE G A M I FARIE L AE . AR o AR
TH A5 R s B EE S04 0 FE B R Y IR TE A
BRI FE GERE SR, W 2R FAR T, LC
SEE ARGE B0 05 6] FB A PR B 6 R 5 AR 3 T R
TG A BEAR R, 0] F8E B 2y, Hik
FEARTE SR A AR — IR ] i B DA IR fif 1)
SEFRAEIE RS T EEAE R A2, Dip &5 R . LC
HOG A Hh R IS MIRTE g ) S5 AR T 64
ICG DA TR B4 JEEAE S5 IRAH A5 4%
A Z AR A A o B B 15 P ek 2 FIELE 463 4 XU
RGP AR ICG PO USR] LAt 48 = F 2
B RRIZER 1) R R A B T RRG IR . 1CG
YEICIHE G AR FLA T AT, A SRRk T 5 A 3 4
il —Fh T SRR IR AR

9 ICG %3t A 5 $50 AR 7E BB i 6 il ) Rz AR 47 1B

FERFIRSNERFA R AR &A% 4 4.0%~13.8%
Kaibori %5 )X} 102 {5l N 5T 1, % BR 4L (n=50) %
FH A R AR 5T 4L (n=52) i FH] ICG %GR TE i A%F7
A B FT S R X BE 2 IE s & A2 R 10%, TCG JHIE
UGB 2 TC A A= IR , B TCG IHIE BURHAR REAL
S FUIBR AR G G . A A9 1CG 2 H AR AR
JFIIRR A ARG AR I , tho m] Vs AR i AR 4 2 A7

10 "EMRE

TERRGESMFAR, ICG DO IR BAA ALY
— I, (A EE WA AR R R BRI . ICG HOLK
RIS TF>10 mm FYZHZAZEAE CUNARAE J R R 5
ALK bR 25 ) TCis A MR, N ICG AIE &
IO AL A2 B 25 5 ICG DR EIE A T %
B DUBRRL, AT PR R R0 25 25 TR] 7]
HRIRAT S, RARATI TR AR SRR, HEM TP KAFICG 5
BB AT TE S B (B

(5% k]

[1] Ishizawa T, Saiura A, Kokudo N. Clinical application of indocyanine
green-fluorescence imaging during hepatectomy [ J]. Hepatobiliary
Surg Nutr, 2016, 5(4): 322-328.

[2] Ueno M, Hayami S, Sonomura T, et al. Indocyanine green fluorescence
imaging techniques and interventional radiology during laparoscopic
anatomical liver resection (with video)[J]. Surg Endosc, 2018, 32(2):



6 b

- 729 -

1051-1055.

(3] PEALAERFSMAIMFELER & G RFRZLLEE

B EBIT R A b 5 R 6 F 3R [T]. BUE s &, 2019,
24(5): 388-394.
China Research Society for Minimally Invasive Surgery in Hospitals
Committee. Indocyanine green fluorescent staining in laparoscopic
liver resection of the application of expert consensus[J]. Journal of
Laparoscopic Surgery, 2019, 24(5): 388-394.

(4] PROAR, 2R, KA G, 5. vk F 4 ba e BRI AR LM%
Foate 3 Ropag m R (1], 4 iFfeshit 4 &, 2017, 23(11): 754-757.
Sui MH, Wang HG, Chen MY, et al. Clinical application of
indocyanine green fluorescence fusion imaging in anatomical
hepatectomy [J]. Chinese Journal of Hepatobiliary Surgery, 2017,
23(11): 754-757.

[5] Graves C, Ely S, Idowu O, et al. Direct gallbladder indocyanine green
injection fluorescence cholangiography during laparoscopic
cholecystectomy[ J]. J Laparoendosc Adv Surg Tech A, 2017, 27(10):
1069-1073.

(6] TReBAf, a3k, A&, & A MBSk 20T K AH

B AT EIY IG5 Wi o F R FAUP 09 5 A Fr[J]. P E %
A2 &, 2017, 37(5): 531-538.
Zhang SX, Jiang HC, Liang LJ, et al. Expert consensus on application
of computer-assisted indocyanine green molecular fluorescence
imaging in diagnosis and surgical navigation of liver tumors [J].
Chinese Journal of Practical Surgery, 2017, 37(5): 531-538.

(7] T, &R, By, FAFAAEBIESRL £k K P R 58 b
feid B e B R [T, ARk oM 4 &, 2020, 32(7): 437-442.
Luo DK, Xue DB, Ma B. Research progress of identification of
extrahepatic biliary system by fluorescence navigation in laparoscopic
cholecystectomy[ J . Journal of Hepatobiliary and Pancreatic Surgery,
2020, 32(7): 437-442.

[8] Ruscito I, Gasparri ML, Braicu EI, et al. Sentinel node mapping in
cervical and endometrial cancer: indocyanine green versus other
conventional dyes-a Meta-analysis[J ]. Ann Surg Oncol, 2016, 23(11):
3749-3756.

[9] Zarrinpar A, Dutson EP, Mobley C, et al. Intraoperative laparoscopic
near-infrared fluorescence cholangiography to facilitate anatomical
identification: when to give indocyanine green and how much[J]. Surg
Innov, 2016, 23(4): 360-365.

[10] Speich R, Saesseli B, Hoffmann U, et al. Anaphylactoid reactions after
indocyanine-green administration[ J]. Ann Intern Med, 1988, 109(4):
345-346.

[11] Wang X, Teh CS, Ishizawa T, et al. Consensus guidelines for the use
of fluorescence imaging in hepatobiliary surgery[J]. Ann Surg, 2021,
274(1): 97-106.

[12] & wems, @it 2, kAW . IR 2k 50 FAUN TR STIT A2 F K
WA [T]. F B e sh A 4, 2020, 20(5): 455-458.

Suo XP, Tian YH, Zhang KM. Research progress of indocyanine green
fluorescence navigation in laparoscopic hepatobiliary surgery [J].
Chinese Journal of Minimally Invasive Surgery, 2020, 20(5): 455-458.

(13] 7raede, Zwe, 2l /e, 5 .t AU B IR &Vl 2k 5 T KA Y

BAAR AN LR 75355 Fo 5 R F-AL P 2 A 45 (2019 880 [T ], oF
A 92 &, 2019, 39(7): 641-650.
Fang CH, Wang XY, Liu YY, et al. Guidelines for application of
computer-assisted indocyaninegreen molecular fluorescence imaging
in diagnosis and surgicalnavigation of liver tumors (2019)[ J]. Chinese
Journal of Practical Surgery, 2019, 39(7): 641-650.

[14] 237, RAAKR, XA, & . 3R A ot inid i Y M isbeie &
IR AR P 6 B e B AR AT ). s M4 &, 2021, 26(11): 851-857.
Wang XN, Wu SD, Wu XD, et al. Real-time application of indocyanine
green  fluorescence  cholangiography  during laparoscopic
cholecystectom[ J]. Journal of Laparoscopic Surgery, 2021, 26(11):
851-857.

[15] Daskalaki D, Fernandes E, Wang X, et al. Indocyanine green (ICG)
fluorescent cholangiography during robotic cholecystectomy: results
of 184 consecutive cases in a single institution[ J|. Surg Innov, 2014,
21(6): 615-621.

[16] MEr s, kP Ak, 32 Bod v ok 4k 50 S0 AR B AR A BT A 51 84 52
R [T]. B3R gL, 2020, 33(3): 235-240.

Mei CJ, Zhang ZL, Yuan YF. Progress in the application of
indocyanine green fluorescence imaging in hepatobiliary surgery
[J]. Journal of Abdominal Surgery, 2020, 33(3): 235-240.

(17] AgAx, S A, Bk, & IR R 5 i isbife

DI AR P 09 LT ], SRR s AR &, 2020, 26(8): 5595-

5599.

Du JZ, Gao CZ, Gao YH, et al. A preliminary study on application of
indocyanine green fluorescenceimaging in complex laparoscopic
cholecystectomy|[ J ]. Chinese Journal of Hepatobiliary Surgery, 2020,
26(8): 5595-5599.

[18] Pesce A, Latteri S, Barchitt AM, et al. Near-infrared fluorescent
cholangiography-real-time visualization of the biliary tree during
elective laparoscopic cholecystectomy[J]. HPB (Oxford), 2018, 20(6):
538-545.

[19] Prevot F, Rebibo L, Cosse C, et al. Effectiveness of intraoperative
cholangiography using indocyanine green (versus contrast fluid) for
the correct assessment of extrahepatic bile ducts during day-case
laparoscopic cholecystectomy[J]. J Gastrointest Surg, 2014, 18(8):
1462-1468.

[20] Van Dam DA, Ankersmit M, Van De Ven P, et al. Comparing near-
infrared imaging with indocyanine green to conventional imaging
during laparoscopic cholecystectomy: a prospective crossover study
[J].J Laparoendosc Adv Surg Tech A, 2015, 25(6): 486-492.

[21] Li YP, Ma ZG, Tuxun T, et al. The application of laparoscopy combined
with indocyanine green fluorescence imaging technique for hepatic
cystic echinococcosis[ J]. BMC Surg, 2020, 20(1): 249.

[22] Ishizawa T, Bandai Y, Ijichi M, et al. Fluorescent cholangiography
illuminating the biliary tree during laparoscopic cholecystectomy[J].
BrJ Surg, 2010, 97(9): 1369-1377.

[23] Osayi SN, Wendling MR, Drosdeck JM, et al. Near-infrared fluorescent
cholangiography facilitates identification of biliary anatomy during
laparoscopic cholecystectomy|[ J |. Surg Endosc, 2015, 29(2): 368-375.

[24] Ishizawa T, Bandai Y, Kokudo N. Fluorescent cholangiography using
indocyanine green for laparoscopic cholecystectomy: an initial
experience[ J]. Arch Surg, 2009, 144(4): 381-382.

[25] Pesce A, Palmucci S, La Greca G, et al. Iatrogenic bile duct injury:
impact and management challenges[ J]. Clin Exp Gastroenterol, 2019,
12:121-128.

[26] WeITok, M@, kR, . WIS &tk K P RZE Bih 6 £ 71 E
IRkEAY B4 R BT[], A s &, 2020, 19(5): 511-518.
Shen KC, Yang T, Dai HS, et al. A survey study on major surgeon's
mental trauma caused by iatrogenic biliary injury during
laparoscopiccholecystectomy [J]. Chinese Journal of Digestive
Surgery, 2020, 19(5): 511-518.

[27] Liu YY, Kong SH, Diana M, et al. Near-infrared cholecysto-
cholangiography with indocyanine green may secure cholecystectomy
in difficult clinical situations: proof of the concept in a porcine model
[J]. Surg Endosc, 2016, 30(9): 4115-4123.

[28] Liu YY, Liao CH, Diana M, et al. Near-infrared cholecystocho-
langiography with direct intragallbladder indocyanine green
injection: preliminary clinical results [J]. Surg Endosc, 2018, 32
(3): 15006-1514.

[29] Verbeek FP, Schaafsma BE, Tummers QR, et al. Optimization of near-
infrared fluorescence cholangiography for open and laparoscopic
surgery[ J]. Surg Endosc, 2014, 28(4): 1076-1082.

[30] Ankersmit M, Van Dam DA, Van Rijswijk AS, et al. Fluorescent
imaging with indocyanine green during laparoscopic cholecystectomy
in patients at increased risk of bile duct injury[J]. Surg Innov, 2017,
24(3): 245-252.

[31] #kHb, $hMAE . SOLMLA BT IR K b I = f e e 4 D],
16 RSN J &, 2021, 29(7): 631-634.

Zheng P, Han CH. Accurate localization of the triangle of the
gallbladder in fluorescent laparoscopic cholecystectomy|[J]. Journal
of Clinical Surgery, 2021, 29(7): 631-634.

[32] Osayi SN, Wendling MR, Drosdeck JM, et al. Near-infrared fluorescent
cholangiography facilitates identification of biliary anatomy during
laparoscopic cholecystectomy[ J]. Surg Endosc, 2015, 29(2): 368-375.

[33] FRIm WA, BER, Ay, . Ik A 4k S -Adh 9 L BLAT M 2

Bl AR PR % K R BT D0k "TAT R ST 2o A7 (1] PR %A
It A &, 2021, 41(4): 419-422.
Chen JM, Pu T, Xie QS, et al. Indocyanine green fluorescence imaging
laparoscopic segmental resection of intrahepatic bile duct benign
obstruction [J]. Chinese Journal of Practical Surgery, 2021, 41(4):
419-422.

[34] Inoue Y, Arita J, Sakamoto T, et al. Anatomical liver resections guided
by 3-Dimensional parenchymal staining using fusion indocyanine
green fluorescence imaging[J]. Ann Surg, 2015, 262(1): 105-111.

[35] Zmedl, &3, RWEAR, 5. MIEEA B BRA Z TAME KT F1]
IR R LRI €M AR LT Bt A P a9 5 [T,



- 730 -

N e

5539 %:

AL AL IR &, 2018, 17(5): 452-458.

Wang XY, Gao Q, Zhu XD, et al. Application of ICG fluorescence
staining by laparoscopic ultrasound and 3D visualization guided
portalbranch puncture approach in anatomical segmentectomy [J].
Chinese Journal of Digestive Surgery, 2018, 17(5): 452-458.

[36] Sakoda M, Ueno S, Lino S, et al. Anatomical laparoscopic hepatectomy
for hepatocellular carcinoma using indocyanine green fluorescence
imaging[ J]. J Laparoendosc Adv Surg Tech A, 2014, 24(12): 878-882.

[37] He K, Hong X, Chi C, et al. A new method of near-infrared
fluorescence image-guided hepatectomy for patients with
hepatolithiasis: a randomized controlled trial [J]. Surg Endosc,
2020, 34(11): 4975-4982.

[38] B, ik, medi, 5 . BRAEIZE T R & B F W s beie B8 IR & I

T RJG M & — B 31 61 [ 1], W 458 92 &, 2014, 29(10):
756-759.
Zhan F, Zhang Y, Yang XJ, et al. Primary suture of common bile duct
after laparoscopic common bile duct exploration and lithotomy in 31
patients with history of biliary duct surgery[J]. Chinese Journal of
General Surgery, 2014, 29(10): 756-759.

(39] |/ &, & HH, BT IR TR RAREVRAIEL /R
HARE A8y B ALY ], b A s &, 2021, 36(3): 182-185.
Tian GJ, Yu HB, Li DY. Fusion indocyanine green fluorescence
imagine in laparoscopic common bile duct reexploration[J ]. Chinese
Journal of General Surgery, 2021, 36(3): 182-185.

[40] Bridgewater J, Galle PR, Khan SA, et al. Guidelines for the diagnosis
and management of intrahepatic cholangiocarcinomalJ]. J Hepatol,
2014, 60(6): 1268-1289.

[41] Spolverato G, Vitale A, Cucchetti A, et al. Can hepatic resection
provide a long-term cure for patients with intrahepatic
cholangiocarcinoma?[ J]. Cancer, 2015, 121(22): 3998-4006.

[42] Yang J, Tao HS, Luo W, et al. A novel method of fluorescent imaging
can guide hepatectomy for intrahepatic cholangiocarcinoma with
intrahepatic biliary obstruction[J]. J Surg Oncol, 2020, 122(8): 1580-
1586.

[43] &, i, 77 ol IRk 4 R RAR AR AT RESMAF R b oy
B R AR EE[T]. e B 5, 2019, 14(4): 503-506.

Huang J, Huang H, Fang ZS. Progress of indocyanine green
fluorescence imaging in liver surgery [J]. Journal of Minimally
Invasive Medicine, 2019, 14(4): 503-506.

(447 Bty . =t STALACH AR AR L 3K mkog /7 BB P a9 B30 ()], R
RATE 135 8 L, 2017, 17: 46.

Liao HW. Application of three-dimensional visualization technology
in microwave ablation of liver cancer[J]. World Latest Medicine
Information, 2017, 17: 46.

[45] 4, F i, Ak, . SBEBRREEALNT M E RS0 5%
JFp ey s AR, Al AL SRR &, 2019, 18(2): 176-182.
Yang J, Luo W, Xiang N, et al. Application value of multimodal image
technology in the diagnosis and treatment of intrahepatic
cholangiocarcinomal J |. Chinese Journal of Digestive Surgery, 2019,
18(2): 176-182.

[46] 57, 5 Bk, 48], 5 . 32 5 FABARIA G| F %0 TR

MR IRE Ak e AP 2 AT )], F B SRR &,
2020, 40(12): 1413-1418.
Zeng N, Zeng SL, Yang J, et al. Application of augmented reality
navigation technology combined withindocyanine green fluorescent
imaging in radical surgery for hilarcholangiocarcinomal J]. Chinese
Journal of Practical Surgery, 2020, 40(12): 1413-1418.

[47] Zhang Y, Zhang Y, Zhu J, et al. Clinical application of indocyanine
green fluorescence imaging in laparoscopic lymph node dissection for
intrahepatic cholangiocarcinoma: a pilot study (with video) [J].
Surgery, 2022, 171(6): 1589-1595.

[48] Ahmad A. Use of indocyanine green (ICG) augmented near-infrared
fluorescence imaging in robotic radical resection of gallbladder
adenocarcinomas|J]. Surg Endosc, 2020, 34(6): 2490-2494.

[49] fE AR, ARAS, £A2, 5 86 AT I 3RA/E 5 09 -3 S UL AR B = 4

FAFEICG 5T KA A B RMALT]. P EE5MHF R
e E (BT HR), 2021, 15(4): 392-395.
Tang WD, Deng JW, Jiang C, et al. Application value of three-
dimensional reconstruction combined with ICG molecular
fluorescence imaging in anatomical observation of 86 cases of hilar
cholangiocarcinomalJ ]. Chinese Journal of Operative Procedures of
General Surgery (Electronic Edition), 2021, 15(4): 392-395.

[50] A e, Kok, X we, . & T =4 TAE AR E S B AT ARAT 3
R A ML AT 5 AR LLT]. F B B F 4058 5 2 &, 2021, 38

(1): 40-46.

Zhao JQ, Zhu QF, Liu X, et al. A study of the distribution rule of artery
blood vessel in giant hepatocellular carcinoma based on three-
dimensional visualization technology[ J]. Chinese Journal of Medical
Physics, 2021, 38(1): 40-46.

[51] seddede 3K, »H 5, 5 . 3D TAUALER S 3D 4797 2 AT 8 K 28 0T
Itk R ey R[] F B EFHR R E, 2020, 37(7): 883-889.
Hong FH, Huang DH, Ye B, et al. Application of 3D visualization
combined with 3D printing in major hepatectomy for liver cancer|J].
Chinese Journal of Medical Physics, 2020, 37(7): 883-889.

[52] 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.

[53] Mizuno S, Isaji S. Indocyanine green (ICG) fluorescence imaging-
guided cholangiography fordonor hepatectomy in living donor liver
transplantation[ J]. Am J Transplant, 2010, 10(12): 2725-2726.

[54] FETF, M, REE, F il RFTRIA| FUIEFA3 AT B
BASE A IUERIT AL 69 B MR ], F 4 A0S M4 &, 2021,
20(1): 118-124.

Li HY, Wei L, Zhu ZJ, et al. Application value of indocyanine green
fluorescence-guided laparoscopic anatomical monosegmentectomy in
pediatric living donor liver transplantation[J]. Chinese Journal of

Digestive Surgery, 2021, 20(1): 118-124.

[55] /% mb, EE . IRF LR A FHAESLALS AT BE Ik R[],
KA &, 2020, 19(2): 139-144.

Lu P, Wang HG. Indocyanine green fluorescence-guided laparoscopic
anatomical segmentectomy|[J ]. Chinese Journal of Digestive Surgery,
2020, 19(2): 139-144.

[56] Cherchi V, Vetrugno L, Zanini V, et al. Association between
indocyanine green clearance test and ischemic type biliary lesions
within one year after orthotopic liver transplantation [J].
Gastroenterol Hepatol, 2021, 44(10): 687-695.

[57] Lau NS, Ly M, Liu K, et al. Current and potential applications for
indocyanine green in liver transplantation[J]. Transplantation, 2021.
doi: 10.1097/TP.0000000000004024. Online ahead of print.

[58] Way LW, Stewart L, Gantert W, et al. Causes and prevention of
laparoscopic bile duct injuries: analysis of 252 cases from a human
factors and cognitive psychology perspective[J . Ann Surg, 2003, 237
(4): 460-469.

[59] #ehr, Zik, K 5, 5 . Aoik R ISR TR IT A28 25 B AT iR K
g s R [T]. F B SE s 2 &, 2018, 27(2): 169-174.

Lin DX, Li X, Zhang Y, et al. Application of accelerated rehabilitation
surgery in hepatectomy of hepatolithiasis [J]. Chinese Journal of
General Surgery, 2018, 27(2): 169-174.

[60] Perera MT, Silva MA, Shah AlJ, et al. Risk factors for litigation
following major transectional bile duct injury sustained at laparoscopic
cholecystectomy[ J]. World J Surg, 2010, 34(11): 2635-2641.

[61] Dip F, Lomenzo E, Sarotto L, et al. Randomized trial of near-infrared
incisionless fluorescent cholangiography[ J . Ann Surg, 2019, 270(6):
992-999.

[62] Machi J, Johnson JO, Deziel DJ, et al. The routine use of laparoscopic
ultrasound decreases bile duct injury: a multicenter study[J]. Surg
Endosc, 2009, 23(2): 384-388.

[63] Pesce A, Piccolo G, La Greca G, et al. Utility of fluorescent
cholangiography during laparoscopic cholecystectomy: a systematic
review[ ] ]. World J Gastroenterol, 2015, 21(25): 7877-7883.

[64] Vlek SL, Van Dam DA, Rubinstein SM, et al. Biliary tract visualization
using near-infrared imaging with indocyanine green during
laparoscopic cholecystectomy: results of a systematic review|[J ]. Surg
Endosc, 2017, 31(7): 2731-2742.

[65] Cauchy F, Fuks D, Nomi T, et al. Incidence, risk factors and
consequences of bile leakage following laparoscopic major
hepatectomy[ J|. Surg Endosc, 2016, 30(9): 3709-3719.

[66] Kaibori M, Ishizaki M, Matsui K, et al. Intraoperative indocyanine
green fluorescent imaging for prevention of bile leakage after hepatic
resection[ J . Surgery, 2011, 150(1): 91-98.

[67] Sakaguchi T, Suzuki A, Unno N, et al. Bile leak test by indocyanine
green fluorescence images after hepatectomy[J |. Am J Surg, 2010, 200
(1): el19-e23.

[68] Osayi SN, Wendling MR, Drosdeck JM, et al. Near-infrared fluorescent
cholangiography facilitates identification of biliary anatomy during
laparoscopic cholecystectomy[ J |. Surg Endosc, 2015, 29(2): 368-375.

(4h#E:F I )




