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Abstract: Objective To investigate the clinical efficacy of indocyanine green (ICG) fluorescenceguided
laparoscopic cholecystectomy (LC) for acute cholecystitis (AC) and analyze factors associated with postoperative
complications (PCs). Methods A retrospective analysis was conducted on 279 AC patients who underwent LC
(September 2020 to September 2024). Among them, 179 underwent ICG fluorescence guided LC (fluorescence
group) and were subdivided by injection timing/dose: group A (47 cases, 15 min, 2.5 mg), group B (45 cases, 30
min, 2.5 mg), group C (48 cases, 30 min, 5.0 mg), and group D (39 cases, 60 min, 5.0 mg) to assess biliary
visualization. Concurrently, 100 patients underwent conventional LC (white light group). Perioperative indicators,
liver function, and 3-month PCs were compared. Multivariate Logistic regression and a decision tree model
identified risk factors for PCs. Results Liver fluorescence intensity was highest in group A (P < 0.05). The cystic
duct-to-liver fluorescence contrast ratio was highest in group B (P < 0.05). The fluorescence group showed shorter
Calot triangle dissection time, operative time, postoperative hospital stay, and less intraoperative blood than the
white light group (all P <0.05). Multivariate Logistic regression identified independent risk factors for PCs: body
mass index (BMI) > 25 kg/m? (O}{ =3.534, 95%CI: 1.057 ~ 11.811), onset-to-surgery time =72 h (O}Q =3.208,
95%CI: 1.227 ~ 8.390), anatomical variation of Calot's triangle (O}?=2.870, 95%CI: 1.085 ~7.590), gallbladder
wall thickness =5 mm (O}Q =2.957, 95%CI. 1.147 ~7.625), and American Society of Anesthesiologists (ASA)
grade Il ~ IV (O}? =3.179, 95%CI: 1.245 ~ 8.118) (all P <0.05). Surgeon experience =5 years was a protective
factor (0}3 =0.280, 95%CI: 0.081 ~ 0.970, P < 0.05). The decision tree model (accuracy 91.40%) identified surgeon
experience as the most important predictor. Conclusion Preoperative ICG injection (2.5 mg, 30 min) provides
optimal fluorescence imaging. ICG-guided LC is safe and effective for AC, reducing operative time, blood loss, and
hospital stay. Independent risk factors for PCs include BMI > 25 kg/m?, onset-to-surgery time > 72 h, anatomical
variation of Calot's triangle, gallbladder wall thickness > 5 mm, and high ASA grade III ~IV; Surgeon experience
>5 years is protective. Preoperative thorough evaluation is essential to reduce the risk of postoperative
complications.
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Table 1 Comparison of general data between the two
groups
P15
15 GBIk
5 'S

5 (n=179) 111 68 51.0(43.0,61.0)
F164 (n = 100) 59 41 53.0(40.0,60.8)
ZI i 0.24 0.41°

PE 0.621 0.682
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Comparison of visual field of anatomic gallbladder triangle under fluorescent mode and white light mode
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Society of Anesthesiologists, ASA) 479 . TG18/TG13
SRR DIRE 5> 9% (Child-Pugh 534%) 1H15E 50 = 45
PRI (white blood cell, WBC). %1 (albu -
min, ALB). HMkrgi Ak L A0 .
14 GitExHE

e SPSS 26.0 Geit #3456 IES
SRR ORI AR = brfi2e (v xs) R, WAL
[i] LU AR IS FEAS e 56 s ANAFE IR/ A i i

(alanine

aminotransferase,

BRI P AL (%0 (M (P, P 1R, P
ZH A Eb 38R H Wilcoxon Bk AN 35, 22 21 1] B3R H
Kruskal-Wallis H £ % , #F — 25 W W Ik 4R H
Bonferroni £ 1E J5 1) Dunn £556 5 307G 2 H 53
(%) Foan, HHBER K% ul Fisher i I H#E A
25 RHZ R Logistic [BIARERL, 4347 2P IH 3 58
BETICC I T LCARIG A I KR MM P 2 5
PR AR, SR A SN BAGY: (CHAID) 55
2, T 104552 SCRIE, B AT AR S R
INRAKL, I TRI3; a=0.05 (RUI), P<0.05
hEFAGFE L

HR

B XE R
BB BEEMTLAERERPE S TA
M. CHMDHA, ZRWAGIT¥EX (P<0.05); 4
IR WA R, ZR RS FE L (P>0.05);
ARG E s TBAH ., CAMDYA, R
AGit L (P<0.05); BZAMPEE 52O
JEXT I RS T A4, CHMDYA, ZRA%1F
B (P<0.05), WF2HE 2,
22 WHAEBNAEFAEHEXIEIRILE

DU 5 A fHIINARE — st . FARIFRIAIAR G
FEBERT R T OB, ARrfh i B 52 1 6
W, ZRWERIFEL (P<0.05); 945 H%6
AR TR . R IS
RMGARE R, ZREUYLHEITEEXL (P>
0.05). W#3,
2.3 WHAS5AXBFAREIEAINEEISIRILE

PG5 FOBH T ARNT S ALT K- . AST K.
GGT /K-, TBIL/KF M2zl i, 2R sit#
BEY (P>0.05) . W54,
24 WHASBHRAREHEZRELE

RIG 3N, 2O IF K AE B R A F R 6.70%
(12/179) , 5 FDGLH I ARE B & A4 %2 13.00% (13/
100) [big, ZRIgiitym L (P>0.05), WkS5,
25 HMAMEEXBEITICGHRASISLCAEEL
A F & TER IR ST BB E &
2510 R HEE oA JFRAEA S JCI AE AR
mE . BERSS . FIERTF RS . R | NS

2

2.1

« 75 -



[ N B

o532 %

R2 AHBERABHEXBRILE
Table 2 Comparison of fluorescence development-related situations in four groups

AR A (%)

2051 JHHESE G5 /AU JIEAEAE 5 LSO L5 BE XS U AE
IR JIRLEAE JF

Al (n=47) 37(78.72) 38(80.85) 40(85.11) 415.520(383.630,436.370) 0.220(-0.150,0.504 )
B#(n=45) 42(93.33) 45(100.00) 45(100.00) 247.310(238.030,260.910) 0.638(0.438,0.790)
CHl(n=48) 43(89.58) 43(89.58) 43(89.58) 385.229(362.393,401.526) 0.395(0.209,0.546)

D4 (n=39) 36(92.31) 38(97.44) 37(94.87) 230.312(222.071,246.115) 0.445(0.154,0.606)
XY/HTE 5.94 13.19 7.92 140.76° 29.59°

PIE 0.114 0.004 0.048 0.000 0.000

T 74 HiE.

AFIB: A# ORAT15min, 2.5mg) FOCRMMEI, FIEZSOERE S, NEE ST ILEEST; CHID: B4 ORAT30min, 2.5mg) 7%
GRS, N | LGRS . RS SN, NSRS SISO LR, EAIF: C41 CRAT30 min, 5.0 mg) OGRS, JIHHE b
SCBOEMWT, FAFETY S9OSR, GHTH: D4l CRET60 min, 5.0 mg) ZOGRFAENL, MHERZMAT, FFEZOGRBEAL, X —.
E2 WABHER
Fig. 2 Fluorescent imaging results

®3 WHRAEBENRERFAREPEXIERLE

Table 3 Comparison of perioperative related indicators between fluorescent group and white light group

oo T = o AR LI ARt #1(%) Attt/ AR B
215 o FARF E] /min ‘
S [ /min W BI(%)  fjrusits  IAMEBS  45askE ml, fF/d
P (n=179) 39.88+10.31 54.73+14.79 0(0.00) 0(0.00) 1(0.56) 1(0.56)  43.15+12.10  5.09+1.65
F64 (n = 100) 56.10+15.19 71.20+20.67 2(2.00) 1(1.00) 2(2.00) 1(1.00)  64.67+15.59 7.21x1.73
X/tE 10.58" 7.70" 1.25% 0.18% 12.81" 10.11"
Pl 0.000 0.000 0.128% 0.358% 0.263 0.675 0.000 0.000

e 1) Hefl; 2) M Fisher MR Y; 3) N 2ME.
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x4 KHRASEAXREBFRAEAINEEIERILE (vxs)
Table 4 Comparison of preoperative and postoperative liver function indexes between fluorescent group and white light
group (x=s)

ALT/(uw/L) AST/(u/L)

20 541

N[ P NE ZMH A ARG ZH
DI (n=179) 107.53+5.47 48.61+11.52 58.91+12.87 53.93+4.45 37.18+8.96 16.75+10.35
F%4H (n = 100) 106.13+6.86 49.64+11.51 56.49+13.22 53.62+5.13 36.61+11.31 17.01x13.10
tfH 0.87 0.72 1.49 0.53 0.46 0.18
P1E 0.063 0.474 0.137 0.598 0.644 0.856

GGT/(u/L) TBiL/(pwmol/L)

2151

AR VN P i) VNG ZME
I (n=179) 62.07+8.86 48.85+13.10 13.22+16.41 40.87+5.58 19.56+4.57 19.66+6.74
17641 (n = 100) 63.29+9.34 50.89+13.39 12.40+16.16 39.57+5.32 20.43+5.58 18.18+6.94
tfE 1.08 1.24 0.40 1.90 1.41 1.74
PAE 0.280 0.217 0.688 0.059 0.161 0.083

x5 WHASHXARFHEIELE
Table 5 Comparison of postoperative complications between the fluorescent group and white light group

205 R/ I [Ny =) U 7 7 R ) N e P 1 . -1 788 2 N N =kl 1A REAZE (%)
P (n=179) 4 2 2 4 0 12(6.70)
H64 (n = 100) 6 0 3 3 1 13(13.00)
X1a 3.12
PAd 0.077

g RELET | IS S TR N2 . Child—PughZy  BMI > 25 kg/m® (OR = 3.534, 95%CI: 1.057~11.811) .
9. WBC. ALB. sPRERAIM R D AN AT i, K AFE T Rm =72 h (0R=3208, 95%CI:
S TG X (P0.05); I BREAAER  1.227~8.390). A fAfHEAER (OR =2.870, 95%CI:
(265%). BMI (>25kg/m®) . BAEZE FARME  1.085~7.590) . [ 4B JE B >5 mm (OR=2.957,
(=272h), =fMEAs st JHBEREEE (>5mm).  95%CI: 1.147 ~7.625) Fl ASA 3% A M &% ~ IV 4
ASA5re (% ~ V9%) FITGI8/TG13434% (M%) (OR=3.179, 95%CI: 1.245~8.118) J& 5 2 1 iR
d R TR LREAL, BEIRRERERE (=54F) BRBHEITICCZIET] S LC ARG & LI K AE 1l
dH I AR T OO L, ERWASLITEEY TR KEE (P<0.05), BEIHAGREE>S5 45
(P<0.05)., W36, (OR =0.280, 95%CI: 0.081 ~0.970) &2 14 14 %
252 % B Logistic B3 547 LMFLCIBIT A&t BEITICC YIS S LCARJE R A IF RAE M R I F
MR R BEARIGRE KA LIE (F=0, £=1)  (P<005). WLES,
FHAER, BERSPEFAESITFEN (P<005) 26 RMEEEREBETICGHNAIISLCRELEH
M GGERY . BMI, RAEETFREIE ., =ffgsy  ZERRRRER
S BRBEREJREE | ASA 434 . TG18/TG13 434 Al I 4 Z 1R K Logistic [71 5 53-8 57 1 HH A 200 37 A 16 [
IMAGRE) EhAZRE (K7, TZHER £ (BMI. EIFALGRE . LESFREE. =M
Logistic [FIIH 4381 (51 AKH#ER 0.05), Z5RER:  FIASS | 0GR R ASA 4390 18k B0 A8 &
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[B]FIT ASA 43 5 A AU PRI R AR AL A5 5 . o,
[ Ui S0 A i T B ) T IR 7, R i S T
#$791.40% (255/279), VLK 3.

Table 6 Univariate analysis of complications in patients with acute cholecystitis after ICG fluorescence—guided LC

il PR 151](%) AEE (%) BMI #1(%) BRI 19](%)
E: e >65% <65% >25kg/m> <25 kg/m’ > 54F <S4R

H&AELL (n = 25) 15(60.00)  10(40.00)  7(28.00) 18(72.00)  5(20.00)  20(80.00) 20(80.00) 5(20.00)

T SAEH (n=254)  155(61.02)  99(38.98)  33(12.99)  221(87.01)  20(7.87)  234(92.13)  239(94.09) 15(5.91)

X/ AE 0.01 4.17 4.10 6.79

PAH 0.920 0.041 0.043 0.009

- FAEZETFARmE (%) L (%) BP9 (%) LJEEFAE (%)

>72h <72h 2 w 2 i 2 g

JFRARELH (n = 25) 11(44.00) 14(56.00) 6(24.00) 19(76.00) 3(12.00)  22(88.00) 2(8.00) 23(92.00)

TIEAEH(n=254)  61(24.02)  193(75.98)  46(18.11)  208(81.89)  23(9.06)  231(90.94)  9(3.54)  245(96.46)

X/ fH 4.75 0.52 0.23 1.19

P 0.029 0.471 0.629 0.275

- fBgEs 11(%) NIBZEZE4SE (%) MRFEZEA 151(%) =FAfpAES H(%)
P & 2 5 2 5 JE 7

HEAEH (n = 25) 14(56.00) 11(44.00)  3(12.00)  22(88.00) 16(64.00)  9(36.00)  9(36.00)  16(64.00)

FTItRIEA (n=254)  114(44.88)  140(55.12)  38(14.96)  216(85.04)  175(68.90)  79(31.10)  43(16.93)  211(83.07)

Y/ 1.13 0.16 0.25 5.46

P{H 0.287 0.690 0.615 0.019

- JEEE S Ji] L A Al 91 (%) JNEEREJERE 71(%) ASA 534 (%) TGI8/TG13 4% (%)
= T >5mm <5mm I~ % WZ~NVg% 1%~ 0% Il 23

HEAEH (n = 25) 11(44.00) 14(56.00)  10(40.00)  15(60.00)  14(56.00)  11(44.00)  10(40.00)  15(60.00)

T LA (n=254)  99(38.98)  155(61.02)  50(19.69)  204(80.31) 200(78.74)  54(21.26)  161(63.39)  93(36.61)

X/l 0.24 5.56 6.59 5.25

PAH 0.624 0.018 0.010 0.022

215 Child-Pugh Y%t B1(%) WBC/(x10%/L) ALB/(g/L) PR /% R EL 2 /9%

AGR B

IRAEH (n = 25) 20(80.00) 5(20.00) 12.98+3.65 34.07+6.12 58.52+13.81 33.46+10.76

TR AELL (n = 254) 226(88.98) 28(11.02) 11.73+4.73 32.98+6.35 53.02+13.58 30.02+8.88

X/l 1.76 1.28 0.82° 1.93" 1.81°

PfH 0.185 0.200 0.412 0.055 0.071

e 1A fE.
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Table 7 independent variable assignment
B Ar st 1 TkAH
AR SR <65%=0,265% =1
BMI WAy <25 kg/m* =0, > 25kg/m’> = 1
BRI AR T YRR <54E=0, 254 =1
RAEEF AR GYISE <72h=0,>72h =1
AR GyAAR H=00E=1
fI e R JEL g A <S5mm=0,25mm=1
ASA 539% SR 19~ 0% =0,1%~N%=1
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Table 8 Multivariate Logistic regression analysis of complications in patients with acute cholecystitis after ICG

fluorescence—guided LC
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Fig.3 Decision tree model of complications after ICG fluorescence guided LC in patients with acute cholecystitis



CHE I 5532 3%
3 i Fedbeds, ERHTLGIEE L EEINN, XHA
. s ey R ICC FE AT | FAEREAG Hp 5% T B R Ak D AR v A

3.1 ICGRHASIEREFHAE

BERAZVEINEERES, INSE = MU, ffd)
SPAHFEORNIE , T ICG 265wl i/ AR v I A8 i
B« ARJE BRI H i AR IR A5 1 &Y. X ICG Y
pEeg - TR = QO = =1 A 177 N i 5 e U
MATSUMURA %5 3 5k R FGT 1 d FES, B2k R
ZRHEBLTFAR, Rurdessotaad Ky 8 A
B SRIBARSE ORI, SMEINEER B ARHT 15 min i
0.1 mg/50 ke ICG AR R AT, FEREITRH
MR ICG 5.0 mg, 7ES)JE 30 min 7] HLAR 55 .
BLESZYNSKI A5 35 R B, AU TG — IR T/
H4.0mg ICG, I RG BB G IRE,
AR A I 1CG, T Ay M S A o PSR A
RS B3 . AW BN, RAARHET 30 min FUIKTE
$25mgICG, B MU AR 2SO G0
X E A, ZRIER A 1CC &fbkiEgtfE, 2~
5 min SIFAERD AT HBL2EG, A AR 8 ~ 10 min 7] 1
B, (ARER, IS SO RE, 5FAMREE
ZEREGM, BR T VRG], b, BB A
HRE, WSROI T ER Y, S R
XF LG REC s G AR AR A S A L IR 1CG V5
i, X T ICG 15 min i B 2% < 7.00% 85, JHEE
ICG AR B R, 548 o i IR AR &
PRRELAE 0B PRME , i R T ICG i B 3, 75 S5 1R 4
15 min, DIAGICHE 224 1) F AR PR,

3.2 ICGHASIEHEMARERXNRE

ARG, PR Tt A IR = f ) T
AR TR AR J5 A B st (8] B S T B2, AR o
R/ DFroed. &5 R, ICCAIME, &iksS
ALB R A4 4, BFansiUs , FEART-HEA R
B, IR A S B, DA 46 A
[ 1ICGHEH T LCHH A, AI$EHTIE 20 min
WEEAFAMIIAE RGE, 4550 FAREHE"Y, 1CG 2R
T, B P JEE R AR A A G e B Y ) I AT
ARG 1 148 R R A B AU, , DA — i R EE 19k
ATARPH Y, FOEEECT, BE IR )RR
B, B = AR, SiRZng, F%
AR L, ERF AR R, HARGBCES A I )
B, DA BLI AT R S BOR 5 A B s ] 1 2E K
AR, FORAAR IR AR PR 5

PO BT, TR S AT AR AT A ELA AR
WY FARZEA S, M ICC B AR REXTZK
BERAREEARE D, (A PR EIE. A5
W, SORAR A R E AR R T RE R, A
PILH A B 2257, IESC T 1CG BRI 2 e
3.3 AMBEEXBEEITICGRASISLCARABRLEEH
RERIMSIEREE

331 Mg X EBEFEICCGRAIFLCARE
o5t KR A AR LCARSAME SR Z, BRFH.
JERXSEAI AR ZM . FUSEPHIIRIE, LCARFHE
GE K AN 7.53%, IFTIKHAR 28R o8 )38, &tk
R4 52 B3 LC ARG I RIE R AE N 18.64%, A5
W, SERREE R BE LC ARG I KE K %N 8.96%
Hodr, BRI 1061 (3.58%), 178 R0 535 IR b
By MICURE 70 (2.51%), 458k K R
i A B S A B A E A B, R
R 7B (2.51%), Z—BitRRSFRIT S,
AATIR I, ARJ5 H 16 (0.36%), 45T 1k i 55 4
SPIRIT R . 2 HE Logistic [FIA 43 #1245 R B
BMI > 25 kg/m®, RAEZTARMIE] > 72h, =fMfgHAE
5t NHFEREJEFE > 5 mm I ASA 328 0 &% ~ V92
SPERRAE R BB AT ICC 25| 5 LC ARG & A I K AE
(ST R R 2, PRI > 5 4R A bEnge &
BETTICC TR T LCAR)G BRI RIE MR TR R
332  BMI BEEEFARSHBFARMEL, AN6Er
A =T AR, B SR A AR IR A =
FANG U HE AR ARG, S b gV wfE B Fi
FIRBE, X Pk, @il K Trocar 28,
FHHLEERC A5 | RIS TEEAT, eI In g — £ J&]
FIEUHIRI A2, DIFRE i e 1,

333 AMEFAREE ZMMERERWET2h
INLH SR E RS . T A PRI E]>T2 h, SR E HE A AR
W, 5S8R FOK I, B4R AE 45 Fn
IE P RS 21, A A e A A 2 R IO S R0 LG 7
PASRAF AR TR0

334 =AM RS R4 AR A RE S B0R
VIR 25 FLIMAS B KU, 5 LC A IE 5 i 45 44 1Y)
SEEARLG, A R B JiOR IR 28 45 45 A ) A2 S 1 AR
L, ARJE I RAE RS =

iy
B

- 80 -



%31

RO, A5 WLk DT | TR SN DIBR A IR 7 A IR S8 1 I S 7 28 b ARG S AE RSN 22 20 A

335 e AR MIRGERERAERE, RHTFHHT
IRZE, HJR BRI & AER A B, ST
AR FIMTME L, XTI, A A TR e
SeHEEYITEIS , FEITBUIH Y
33.6  ASA 45 ASALYELE, BWEHERELSY
R 2, RIGIELAERE =, ASA 539k 2% ~
VR, IR B AR S5 AR B 1 KU, S ASA
SN T 9~ 1T REH I 2.89 5,
337 B A E LCARPERIDAE 25
FMFARAGER . AUFRHGE, £ IBEINIGRZ
55 < SH, BEARIG IR TR > 5 4R 2.298
i, MPEIHZ5 <2000 (OR=3.940), J&LCARH
MARJG I EAEMfER RS, DL RIS T EE ML
35 T AR LC AR I e 1 & A2 AU
3.4 AK#HRHFRME

AW A B OB, AT R AR5 5 ™ AR R X
FENFRIESR , DL LC AR S Sk 6T AR 2 38 B0
WIEURIRZE , BRE TSI

Zr LRk, XTI LCFARBIT B S22 4
F, ARET30 min FERF 2.5 mg (U ICG, AR5t M
B, AR R D Gom B XY LB A, A B THE
Hofpi gy, IMRFARSERE, W AR i, 46k
AR5 AE BE B[] . BMI =25 kg/m*. & AE & T AR i}
B >72 h, =fAfFHAS . IHFEREEE >5 mm fl
ASA TR M ~ N9, &2 MENEER B EITICC e
51T LCARSG & A I L RE MM AER R, BRI
SR > 54, RAMINEREBHEITICCH NG FLC
ARG RAEIERAE R Z, ITRRR AR

& £ X B

AR B A SRR O 2 I AR 2, o BRI B 2 SR B U
Iy MRTEAMEH BRI D1 25 . IR RSO SMEHA YT 1 & 53N
(2021 WO)[J]. HARAMEE, 2022, 60(1): 4-9.

Branch of Biliary Surgery, Chinese Society of Surgery, Chinese

(1]

(1]
Medical Association, Chinese Medical Doctor Association in Chinese
Committee of Biliary Surgeons. Consensus on the surgical
management of benign gallbladder diseases (2021 edition)[J]. Chinese
Journal of Surgery, 2022, 60(1): 4-9. Chinese

[2] DISSANZAIKE S. Invited commentary on: acute cholecystitis:

delayed cholecystectomy has lesser perioperative morbidity compared

to emergency cholecystectomy[J]. Surgery, 2022, 172(1): 23-24.

A, WA, A, 45 IS SO UR H AR TR SE 2 R e i

Z M R IB A IR A o i PRSI0, IR P B AR, 2024,

29(11): 843-847.

B3]

81

[3] TIAN W, PAN W, TIAN J X, et al. Clinical application of
indocyanine green fluorescence imaging technology in complex
laparoscopic cholecystectomy in primary hospital[J]. Journal of
Laparoscopic Surgery, 2024, 29(11): 843-847. Chinese

FRCHE, A, BV, A HEIRZIER . BURZLER | SRR
TN N U R AR BT 18 A A B AR R I S KUK T
BLALFYHE[T]. B AR A=, 2024, 29(10): 758-763.

WANG J Y, WANG J M, CAO Y N, et al. Changes of DBIL,TBIL,

and inflammatory factors in perioperative period of laparoscopic

(4]

(4]

cholecystectomy and construction of a risk prediction model for
postoperative complications[J]. Journal of Laparoscopic Surgery,
2024, 29(10): 758-763. Chinese
[5] DIP F, LO MENZO E, WHITE K P, et al. Does near-infrared
fluorescent cholangiography with indocyanine green reduce bile
duct injuries and conversions to open surgery during laparoscopic
or robotic cholecystectomy? A Meta-analysis[J]. Surgery, 2021,
169(4): 859-867.
RERIE, 250, SRIEAR, 25 . gl S 7 N Il B AR AT B A g
] R 5 k0 5 O A9F 5 BE e D). [ B S B2 28 AR, 2021, 48(7):
472-477.
FU Q S, LI T, ZHANG X D, et al. Research progress on time and
of
cholecystectomy[J]. International Journal of Surgery, 2021, 48(7):
472-477. Chinese
TR R AR NRL S e HIE AR R BRI R 12
Wi AATTHERE (2021 R[], ARSI, 2021, 59(6): 422-429.
Branch of Biliary Surgery, Chinese Society of Surgery, Chinese

(6]

(6]

dose  selection indocyanine green in laparoscopic

(7]

[7]
Medical Association. Guidelines for diagnosis and treatment of
acute biliary tract infections (2021)[J]. Chinese Journal of Surgery,
2021, 59(6): 422-429. Chinese

[8] BRODERICK R C, LEE A M, CHEVERIE J N, et al. Fluorescent

cholangiography significantly improves patient outcomes for

laparoscopic cholecystectomy[J]. Surg Endosc, 2021, 35(10):

5729-5739.

[9] MATSUMURA M, KAWAGUCHI Y, KOBAYASHI Y, et al.

Indocyanine green administration a day before surgery may

increase bile duct detectability on fluorescence cholangiography

during laparoscopic cholecystectomy[J]. J Hepatobiliary Pancreat

Sci, 2021, 28(2): 202-210.

[10] SKIBAR, 2%, 4, 55 . WIS R BR e AL I 8 8 JE BT

FAR B RE R[], P A B 22 445k, 2022, 102(20): 1518-

1522.

ZHANG X D, LI T, JIN L, et al. Value of indocyanine green

fluorescence tracer in laparoscopic cholecystectomy for acute

cholecystitis[J]. National Medical Journal of China, 2022, 102(20):

1518-1522. Chinese

TR, IR, IR, F . IS ERTOL AR ARTE I I BRI

FEVIBR A b iy B TR ER (9], BT E 6 AR R 2% 35, 2019, 31(9):

522-525.

[11] LEI Z H, GAO F W, ZHAO X, et al. Application of indocyanine

[10]

[11]



[12]

[13] ki

[13]

[14] X

[14]

[15]

[15]

[16]

[16]

[17]

[17]

[18]

[18]

[19]

[19]

hE AN FEZE 532 4
green fluorescence imaging technique in laparoscopic indocyanine green fluorescent navigation in laparoscopic

cholecystectomy[J]. Journal of Hepatopancreatobiliary Surgery,
2019, 31(9): 522-525. Chinese
BLESZYNSKI M S, DEGIROLAMO K M, MENEGHETTI AT,
et al. Fluorescent cholangiography in  laparoscopic
cholecystectomy:
Innov, 2020, 27(1): 38-43.

e, AT, REA R ICG 718 I BB ) R AR iy
ﬂjﬁﬁﬁsg\ J1. IFRHANRIZRRE, 2020, 28(4): 285-287.

QIU F, ZHU R F, WU J J. Application of low concentration of

an updated Canadian experience[J]. Surg

indocyanine green fluorescence imaging technique in

laparoscopic  cholecystectomy[J]. Journal

Su.rgery, 2020, 28(4): 285-287. Chinese
TR, RILB, 45 . mleTs ap 9O R HORTE IHIE SR

ﬁjﬁﬁﬁﬁﬁLE[J] RS2 FHAMRLZR AR, 2022, 42(9): 1054-1057.

LIU X Q, JIANG D, CHEN J M, et al. Application of

of Hepatobiliary

indocyanine green fluorescence imaging in biliary surgery[J].
Chinese Journal of Practical Surgery, 2022, 42(9): 1054-1057.
Chinese

TERE, RWUR, Hl, 45 . D0 U I B AR 4 DT BR 2 s e
S mAAEARTTES AL HT[I]. AR AME R, 2020, 26(9):
695-698.

WANG C, WU S D, LU C, et al. Optimal preoperative timing of
indocyanine administration for

green laparoscopic

cholecystectomy under fluorescence navigation[J]. Chinese
Journal of Hepatobiliary Surgery, 2020, 26(9): 695-698. Chinese
G, A, B e, 45 SO0 AU IR AT it D55 s Wi
AR 2 AL B0 60 12250 (1], AR IBAMRL %K,
2019, 25(2): 90-93.

LIANG X, ZHAI S T, LIANG Y L, et al. Laparoscopic liver
tumor resection under indocyanine green fluorescent navigation:
a single center experience of 60 patients to study the optimal
preoperative injection timing of indocyanine green[J]. Chinese
Journal of Hepatobiliary Surgery, 2019, 25(2): 90-93. Chinese
Wi, Bilkse, AW, 55 IV S TE R IR B IR UI R A
kR D). IFIBAMEL R, 2023, 31(3): 214-217.

GUY, LU H L, DAI C L, et al. Application of indocyanine green
in  complex Journal of
Hepatobiliary Surgery, 2023, 31(3): 214-217. Chinese

FEAE, AR, & Fulf . WIS 4SO WARTE S R I BN A
IR A 00 28 0 VLA 1], AR IBAPRL A, 2020, 26(8):
595-599.

DU J Z, GAO C Z, GAO Y H. A preliminary study on

application of indocyanine green fluorescence imaging in

laparoscopic  cholecystectomy[J].

complex laparoscopic cholecystectomy[J]. Chinese Journal of
Hepatobiliary Surgery, 2020, 26(8): 595-599. Chinese

ErF, AT, W, F LB TOL R MR8
Mirizzi 436 I T B2 BB VTR A iz JH ] o el AR
Z4i, 2022, 31(8): 1031-1038.

WANG Y F, CUN D Y, HUANG J, et al. Application of

82

[20]

[20]

(21]

[21]

[22]

[23]

[24]

[24]

(23]

[25]

[26]

[26]

[27]

[27]

cholecystectomy for type I Mirizzi syndrome[J]. Chinese Journal
of General Surgery, 2022, 31(8): 1031-1038. Chinese

TRLLTE, BHksE, BRI, 55 WIS PO LR H AT B
N DTBRA RS HI[]. IR MRIAS RS, 2024, 36(1): 36-40.
ZHANG H Y, LU H L, YANG J P, et al. Application of
in

of

indocyanine green fluorescence imaging technology

laparoscopic cholecystectomy/[J]. Journal
Hepatopancreatobiliary Surgery, 2024, 36(1): 36-40. Chinese
A, 2230, ST, 45 . INSE RIS S H AR S
PERRBE DT BR AR 4 BT WS PERF T [0]. IFRRAMR 2, 2024, 32(1):
35-39.

YANG T J, LI W Q, ZHANG K M, et al. The application value
of indocyanine green fluorescence imaging technology in
refractory  laparoscopic  cholecystectomy[J].  Journal  of
Hepatobiliary Surgery, 2024, 32(1): 35-39. Chinese

FU J N, LIU S C, CHEN Y, et al. Analysis of risk factors for
complications after laparoscopic cholecystectomy[J].
2023, 9(8): e18883.

IFTIKHAR M, QAZI M S, KHAN R, et al. Comparative analysis

of

Heliyon,

complications in early verses delayed laparoscopic
cholecystectomy for acute cholecystitis[J]. Cureus, 2025, 17(2):
€78985.

JEURHR, FFIRME, 250, 55 m|mei a0 S TE L AT I
JEGENHE TR AR b i B [0, [ BRAMRR 27 AR A, 2023, 50(12):
846-851.

ZHOU Y Z, FU Q S, LI T, et al. Indocyanine green fluorescence
navigation in obese patients undergoing laparoscopic
cholecystectomy[J]. International Journal of Surgery, 2023, 50(12):
846-851. Chinese

R, 2, A e, A RAMEIRZE IR AR E AR RIS
A 19 52 M) B HG XS T A 2 14y 2 S ). R HEPR 25, 2020,
48(10): 974-978.

CAO B Q, LI M, HU J L, et al. The influence of difficult
cholecystectomy  on  intraoperative  and  postoperative
complications and the establishment of risk prediction model[J].
Tianjin Medical Journal, 2020, 48(10): 974-978. Chinese

WRICZE, w—ar, T8, 45 BRI IS IR TIBR A e e A
RIS R, JSHZAEEE 2, 2024, 38(2): 128-131.
CHEN W J, RUT'Y Q, WANG P, et al. Analysis of incidence and
risk factors of infection in elderly patients after laparoscopic
cholecystectomy[J]. Practical Geriatrics, 2024, 38(2): 128-131.
Chinese

fof 7, JRIBA, SRR . PR S I R Hﬁﬂ]l“f‘*f‘#&‘ﬁ
i o R 3R 5 KRG TR ASE AR g A 2 ). vl ] AR S A e 3
2024, 27(9): 709-713.

HE F, ZHOU M, GUAN S Q. Construction of risk factors and
risk prediction model of complications after laparoscopic

cholecystectomy for acute cholecystitis[J]. Chinese Journal of



953 4 B, GF WIS ERTOET | IR BERR R TIBR AR T MR S I R T8N AR I R AEAR DGR 2R 43 A
Current Advances in General Surgery, 2024, 27(9): 709-713. R Z AR AT T ) PR P DE BRI 0], 25 1 R A R (B 24 ),
Chinese 2024, 43(4): 593-599.

[28] GUPTA R, KUMAR A, HARIPRASAD C P, et al. Anatomical [32] ZHANG P, WANG Y, HE Z L. Exploring the risk factors of biliary
variations of cystic artery, cystic duct, and gall bladder and their leakage after laparoscopic cholecystectomy: based on propensity
associated intraoperative and postoperative complications: an score matching method[J]. Journal of Southeast University (Medical
observational study[J]. Ann Med Surg (Lond), 2023, 85(8): 3880- Science Edition), 2024, 43(4): 593-599. Chinese
3886. [33] VERL, TR, SERal | Stk ah A M A 5017 1 s B A2 D) Bk

[29] ETTIR, U, R4k, 55 454 TR S I B AR5 I AhE &tk ARG I A AE 14 56 B R 3R 3BT B RS T A5 2R 1y e 7 [0]. 20
LR L7 GGT/ALP LLAE R FTIALREL]. 70 T2 W 53677 2% B 24, 2022, 26(10): 2068-2071.

i, 2024, 16(6): 1075-1078. [33] WANGY, XU J M, MO LF. Risk factors analysis and risk prediction

[29] LU W Z, GU T, SONG W, et al. The incidence of postoperative model establishment of complications after laparoscopic
complications of laparoscopic calculous cholecystitis and the cholecystectomy for acute calculous cholecystitis[J]. Anhui Medical
predictive efficacy of serum GGT/ALP ratio[J]. Journal of and Pharmaceutical Journal, 2022, 26(10): 2068-2071. Chinese
Molecular Diagnosis and Therapy, 2024, 16(6): 1075-1078. (B SCH i)
Chinese

[30] B, HEEA, skt . abkas A MR R R I I )

53 AR 2 W ) A 16 PR 2R 43 BT[], Jed i TR 22 2, 2021, 30(11): B EiER
975-979. B, WA, K7 5, 4 . IS | S R B IR IR A

[30] JIAGP, XIAY J, ZHANG J Q, et al. Analysis of risk factors for I7 2 PEREEE R 09I RS 7 R S AR 5 I e A O R 4[], R E
failure of laparoscopic cholecystectomy in patients with acute PBEZ R, 2026, 32(3): 72-83.
calculous ~ cholecystitis[J]. Journal of Regional Anatomy ZHAO B, CHEN ] L, ZHANG L T, et al. Analysis of the therapeutic
Operative Surgery, 2021, 30(11): 975-979. Chinese effect and postoperative complications related factors of indocyanine

[31] BALCISCUETA I, BARBERA F, LORENZO J, et al. Ambulatory green fluorescence guided laparoscopic cholecystectomy for acute
laparoscopic cholecystectomy: systematic review and Meta- analysis cholecystitis[J]. China Journal of Endoscopy, 2026, 32(3): 72-83.
of predictors of failure[J]. Surgery, 2021, 170(2): 373-382. Chinese

[32] SR, EA7, TR . AR BRI REE DTRR AR S5 I S AEL T Ay JXURS:

83



