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Clinical efficacy of fluorescence-navigated laparoscopic surgery in
treatment of cholecystolithiasis after biliary drainage

WANG Cong, WU Shuodong, WU Xiaodong, WANG Xiaoning, QIU Rui
(Department of General Surgery II, Shengjing Hospital Affiliated to China Medical University, Shenyang 110004, China)

Abstract Background and Aims: Fluorescence cholangiography by intrabiliary indocyanine green (ICG)
injection during laparoscopic cholecystectomy (LC) has the advantage of immediate display with zero
background liver fluorescence. It is more suitable for complex LC. This study was conducted to
investigate the efficacy of fluorescent LC after percutaneous transhepatic gallbladder drainage (PTGBD)
or endoscopic nasobiliary drainage (ENBD).

Methods: The clinical data of 120 patients with gallbladder stones undergoing LC from January 2019 to
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April 2021 were selected. Of the patients, 60 cases underwent fluorescence-navigated LC by injection of
ICG through the PTGBD tube or ENBD tube (observation group), and 60 cases underwent conventional
LC (control group). The display rates of the extrahepatic bile duct structures and the main clinical
variables were compared between the two groups.

Results: The preoperative general data showed no significant difference between the two groups of
patients (all P>0.05). Before dissection of the Calot's triangle, the display rates of the common hepatic
duct, the common bile duct, the cystic duct, the junction of cystic duct and common bile duct and the
neck of the gallbladder were significantly higher in observation group than those in control group (all P<
0.05), but there was no significant difference in display rate of the right hepatic duct between the two
groups (P>0.05); After dissection of the Calot's triangle, the display rates of the common hepatic duct,
the common bile duct and the junction of cystic duct and common bile duct were significantly higher in
observation group than those in control group (all P<0.05). In observation group compared with control
group, the operative time, the intraoperative blood loss, the rate of subhepatic drainage tube placement,
and length of postoperative hospital stay were all significantly reduced (all P<0.05). There was no
significant difference in hospitalization cost and incidence rate of postoperative complications between
the two groups (all P>0.05).

Conclusions: The application of fluorescence-navigated LC is beneficial to improve the display rate of
the extrahepatic bile duct structures, decrease the degree of difficulty of complex LC after PTGBD and
ENBD, shorten the operative time and postoperative hospital stay, and reduce the intraoperative blood
loss and subhepatic drainage tube placement.

Cholecystectomy, Laparoscopic; Surgical Navigation Systems; Indocyanine Green
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BET, 60 B TP LC (MEEL), 60 f 17 iE
HIELC (XFREAL) . PRALRF AR . M. R
$5 % (Bady Mass Index, BMI) . JF i 5 . ASA iF
4% . W UIHE Child-Pugh 43 9% . & JFE . B LC B
Bl RATE 41T A br 2 R B RS ik E X
(¥ P>0.05) (1), A BERAYEEFRFZ
F, WFSCE o R B B 2R B D Stk (HEE S
2017PS231K)

x1 WARE-MABLR
Table1 Comparison of the general data between the two

groups of patients
WL

X R

B "7/ P
SO (n=60) (n=60) X
AEIS (% %+ 5) 61.55+14.75 64.10£13.77 —-0.979 0.330
P (%)]
5 30(50.0) 33(55.0)
0.301 0.583
& 30(50.0) 27(45.0)
BMI(kg/m?,% + s) 22.56+2.33  23.15+2.43 -1.361 0.176
AR £ [n(%)] 14(23.3) 19(31.7) 1.045 0.307
ASATES3n(%)]
I 27(45.0) 26(43.3)
Il 18(30.0) 23(38.3)
1.537 0.757
il 14(23.3) 10(16.7)
v 1(1.7) 1(1.7)
Child-Pugh 43%%[n(%)]
A% 50(83.3) 48(80.0)
0.223 0.637
B 10(16.7) 12(20.0)
G IHER(%)]
2k HaE g 30(50.0) 30(50.0) X X
AL 30(50.0) 30(50.0)

P LC LA, M(IQR)] 10(6.0~87.5) 8.5(5.0~51.0) 0.849 0.396
FIA A (10°/L,% £5)  6.32+1.96 6.45+2.47 -0.316 0.752

1.2 BFAE

JIB 2 45 47 & JF 201 IH 2 58 8 3 Y5 4T PTGBD,
RE3ANATHYLC. MEZSASIFHLES A
BEITNE W AT 1% (endoscopic retrograde
cholangiopancreatography , ERCP) /PN £i 8% 35 29 L ¥
FF AR (endoscopic lithotomy, EST) J& 1 J& 17 LC
ifiJr. (1) PTGBD: [EH DR, #5151 ik
PR A, AR R4l T 1, R ¥R
JEHRIT A AERE L ik — 02 em T H, WSS F
WO R R IE IV BV X JIH 4 K & 4
PR BT, HIBOIE T, & 52 0N 50 R BT A T 1H 4%
WG, 1A S22 T B2 N e M AE 3B o i gt
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: B \ - C
Bl ZPTGBDEESICGITRALC A: LPTGBDEIESTICG, M4 (HEFTL) HBE; B: EH2s/IBLE (1
OFisk) Wi C: RMIREERT, MBS SHELAH (Hafik)
Figure 1 Fluorescence-navigated LC after ICG injection through PTGBD tube  A: Immediate display of the gallbladder (white
arrow) after ICG injection through the PTGBD tube; B: Display of the common bile duct (white arrow) 2 s after injection;
C: Identification the junction between the cystic duct and the common bile duct (white arrow) before occlusion of the cystic
duct

B2 ZENBDEEHICGITRHXLC A: LENBDSIREESICG, IWEE (A@wik) MIBEE (GHadik) IR ;
B: {Eff2s/m, M (A@fik) B, C RMBRERT, Fles 5FaEILaH (Hafk)

Figure 2 Fluorescence-navigated LC after ICG injection through ENBD tube  A: Display of the hepatic duct (white arrow) and

cystic duct (yellow arrow) immediately after ICG injection through the ENBD tube; B: Display of the gallbladder (white

arrow) 2 s after injection; C: Identification of the junction between the cystic duct and the common bile duct (white arrow)

before occlusion of the cystic duct
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BT IR S MO R EAT, AR A B
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AR R B T RA (3 P<0.05) (F2), Wi 20 H 5 3 TR AR S I R FRIR A BR 18T o
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Table 2 Comparison of the display rates of the extrahepatic bile duct structures between two groups of patients [n (%)]

fifg | AELE = AT

fip iR = AR

IR WEAL(n=60)  AIEAL(n=60) P WEAL(n=60)  ATHRAL(n=60) P
JIngEE 35(58.3) 23(38.3) 0.028 59(98.3) 58(96.7) 1.000"
firaE 3(5.0) 2(3.3) 1.000" 9(15.0) 4(6.7) 0.142
FF A 17(28.3) 6(10.0) 0.011 32(53.3) 17(28.3) 0.005
Jili¥sY=3 48(80.0) 29(48.3) <0.001 52(86.7) 32(53.3) <0.001
JREE AR A A 27(45.0) 11(18.3) 0.002 43(71.7) 25(41.7) 0.001
JiEEZR 29(48.3) 16(26.7) 0.014 51(85.0) 49(81.7) 0.624

TE: DIESEVERE K50

Note: 1) Continuity-adjusted x* test

®3 MABRERFAHIERILE

Table 3 Comparison of the perioperative variables between the two groups of patients

Eixtn W ZH (n=60) X} HE2H (n=60) ilZIx P
FARELH] (min, % £ 5) 68.4+23.4 80.6+30.9 -2.429 0.017
A i L, M(IQR)] 10(5~20) 20(10~20) -2.215 0.027
HCE S (%) ] 27(45.0) 48(80.0) 15.680 <0.001
RGBT E (d,% + 5) 2.6+1.7 3.6+1.4 -3.430 0.001
fEBELE T, MUIQR)] 41307.5(22 820.3~540 79.3) 40 991.7(26 813.4~606 61.4) -1.076 0.282
I L AE(%)] 0(0.0) 1(1.7) — 0.496"

71 : 1) Fisher K5 046 56

Note: 1) Fisher's exact test
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