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Abstract

Background and Aims: Compared to intraoperative cholangiography, the indocyanine green (ICG)
fluorescence imaging technique offers the advantages of convenient operation and more precise
visualization of intraoperative bile ducts. Foreign studies have confirmed the feasibility and safety of the

ICG fluorescence imaging technique. However, there are few reports on applying the ICG fluorescence
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imaging technique in our country's laparoscopic reoperation of the biliary tract. Therefore, this article
reports the authors' preliminary experience in applying the ICG fluorescence imaging technique in
laparoscopic reoperation of the biliary tract to assess its clinical value.

Methods: The clinical data of patients who underwent elective reoperation of the biliary tract in the
Second Affiliated Hospital of Kunming Medical University from January 2020 to June 2022 were
retrospectively collected according to inclusion and exclusion criteria. Patients who underwent the ICG
fluorescence imaging technique during surgery were assigned to the observation group, while those who
did not receive this technique were assigned to the control group. Patients in the observation group
received a 2 mL (total dose 5 mg) intravenous injection of ICG solution 60 min before the start of
surgery, and intraoperative three-dimensional imaging of the bile ducts was performed using near-
infrared light.

Results: A total of 184 patients were included, with 80 in the observation group and 104 in the control
group. The success rate of the observed bile duct ICG fluorescence imaging system was 93.75% (75/80).
The average bile duct identification time during surgery was significantly shorter in the observation
group than in the control group (25 min vs. 39 min, P<0.05). In contrast, other intraoperative variables
(surgical approach, operative time, intraoperative blood loss, rate of conversion to open surgery) showed
no statistically significant differences between the two groups (all P>0.05). The two groups had no
significant differences regarding postoperative ventilation time, bile leakage rate, Clavien-Dindo grade
of postoperative complications, and stone recurrence rate at 6 months postoperatively (all P>0.05).
However, the observation group had a significantly shorter average hospital stay length than the control
group (7.13 d vs. 10.35 d, P=0.032).

Conclusion: The ICG fluorescence imaging technique in laparoscopic reoperation of the biliary tract
enables visualization of the biliary system, which can help avoid inadvertent damage due to poor
identification of the bile ducts during surgery. This technique ensures safety in reoperative biliary surgery
and holds promising potential for clinical application.
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Figure 1 Flow chart of study enrollment
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Table 1 General data of the two groups of patients
» X IR ZE Uk =34
Ly (n=104) (n=80)
PESR(%)]

% 34(32.69)  28(35.00)

‘e 71(67.31)  52(75.00)
(S X+ 5) 54.8+4.91 5734514 0.192
HFAMRAE e K EAR (mm, % + 5) 16.73+6.78  14.73£9.39 0.609
FI4 5 (10°/L,% + 5) 4.92+2.14  4.71x2.01 0938

WRIRBHE AR (U/L,x + 5) 90.84+27.93 91.05+26.33 0.781
RINABIRBIEBRE(U/L, % = 5) 68.27+24.25 58.78+29.62 0.529
BHLLZE (wmol/L, % + ) 39.14+18.29 49.33+17.59 0.734
HEMA R (pmol/L,x + 5) 34.09+8.18 35.98+6.99 0.921

®2 WARERAEFARARX. FRAREEHR
Table 2 The data of the previous operation methods and
operation times in the two groups

X HRZH pUE =<5k

v (n=104) (n=80)
T AN TE AR 47(45.19)  40(50.00)  0.792
MR R ) A AR 13(12.5) 7(8.75) 0.881
Lt e 1,787 9 N 3(2.88) 4(5.00) 0.484
RIS HEE A AR 29(27.88)  17(21.25)  0.926
PAN CLEL7LFE %S 8(7.69) 10(12.5) 0.741
FERE T — A8 A VIBRA 4(3.85) 2(2.50) 0.594

WEAETFAR A ()

1 77(74.04)  64(80.00)  0.986
2 18(17.31)  10(12.50)  0.889
>2 9(8.65) 6(7.50) 0.372
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(laparoscopic common bile duct
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Figure 2 Intraoperative views of a representative case in the observation group (patient with a history of laparoscopic biliary-

intestinal anastomosis, developing anastomotic stone formation 2 years postoperatively, undergoing repeat

laparoscopic biliary-intestinal anastomosis)
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Table 3 Intraoperative variables in the two groups of

patients
_ X HRZH Uk =24
D (n=104) (n=80)
TFARITH[n(%)]
LCBDE 27(25.96) 26(32.50)  0.431
BRI AR 49(47.12)  31(38.75) 0.678
TR A 28(26.92)  23(28.755) 0.621

FAREA] (min, % + 5)

A BRI BI E] (min, % = 5)
AR i (mL, % + 5)
T TFAR[n(%)]

153.83+56.97 127.64+26.27 0.538
39+26.42 2541227  0.036
123.16£97.29  90.87+62.95 0.535
2(1.92) 3(3.75) 0.23

*4 MAREARFER

Table 4 Postoperative variables of the two groups of

patients
y Xof HR AL ML
i (n=104) (n=80)
ARG E (d,x £ ) 1.2940.19  1.19+0.08  0.492
AREAEBERE (d,% + 5) 10.35+2.87  7.13+1.23  0.032
AR ln(%)] 2(1.92) 2(2.50) 1.872
KI5 64 H 4542 K n(%)] 0(0.00)  0(0.00)  0.000
AR JG I A& E Clavein-Dindo 434 [n (%) |
I 9(8.65) 6(7.50)
il 12(11.53)  8(10.00)
il 6(5.77) 6(7.50)  0.679
v 0(0.00) 0(0.00)
\% 0(0.00) 1(1.25)
3 i it
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