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Abstract

Key words

Background and Aims: Mirizzi syndrome (MS) is a rare complication of cholecystitis and chronic
cholelithiasis. With the development of minimally invasive techniques, laparoscopic cholecystectomy
(LC) is increasingly being used for the treatment of type I MS, in which, the intraoperative biliary tract
injury is still the most serious complication. At present, indocyanine green (ICG) fluorescent navigation
technique is more and more widely being used in the clinical practice of laparoscopic hepatobiliary
surgery. This technique can well display the drainage area of the hepatic portal vein and play an
important role in anatomical liver resection. During metabolism, ICG is taken up by hepatocytes and
excreted into bile and thereby delivered into the duodenum through the biliary tract, which can guide and
trace the anatomical structure of the entire biliary tract system. Therefore, this study was performed to
investigate the efficacy of ICG in identification and navigation of biliary tract during LC for type I MS.
Methods: The clinical data of 67 patients with type I MS undergoing LC in the Second Affiliated
Hospital of Kunming Medical University from October 2019 to January 2022 were retrospectively
analyzed. Of the patients, 35 cases underwent LC under the guidance of intraoperative fluorescence
navigation using ICG (fluorescence navigation group), and 32 cases underwent conventional LC
(conventional surgery group). The main clinical variables were compared between the two groups of
patients.

Results: There were no significant differences in preoperative data and laboratory measurements
between the two groups of patients (all P>0.05). In fluorescence navigation group compared with
conventional surgery group, the mean operative time (74.66 min vs. 93.03 min), mean intraoperative
blood loss (20.43 mL vs. 57.34 mL) and open conversion rate (0 vs. 12.5%) were significantly reduced;
the average drainage volume on postoperative day 1 (25.43 mL vs. 36.63 mL), average time to tube
removal (1.29 d vs. 1.91 d), average length of postoperative hospital stay (2.8 d vs. 3.66 d) and average
total hospitalization cost (11 349.43 yuan vs. 12 907.41 yuan) were significantly decreased (all P<0.05).
After operation, abdominal wound infection occurred in 2 cases in fluorescence navigation group, while
biliary tract injury occurred in 2 cases, bile leakage occurred in 2 cases, and abdominal wound infection
occurred in 4 cases in conventional surgery group. The overall incidence rate of postoperative
complications in fluorescence navigation group was significantly lower than that in conventional surgery
group (5.7% vs. 25.0%, P=0.039).

Conclusion: ICG fluorescent navigation can display biliary tract system in real time, reduce
intraoperative bleeding, operative time, conversion to open surgery and incidence of complications, and
prevent biliary tract injury.

Cholecystectomy, Laparoscopic; Indocyanine green; Mirizzi syndrome
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Figure 1 Imaging data of patients diagnosed with type I MS by MRI+MRCP
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Figure 2 Identification of the common bile duct under fluorescence navigation and successive separation of the cystic artery

and the cystic duct, and seeing the cystic duct without stained and the common bile duct with green staining (arrow

1 indicating the incarcerated stone, arrow 2 indicating the cystic duct and arrow 3 indicating the common bile duct)
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Figure 3 Intraoperative view of division of the cystic duct under fluorescence mode (left) and the ordinary mode (right)

(arrow 1 indicating the cystic duct and arrow 2 indicating the common bile duct)
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PCT (0.085+0.081) ng/mL, CRP (21.73 +27.90) mg/L, ®2 MABERWNIRERTLERILR (z=5)
DBIL (633 +485) mmol/., WBC (7.99+276) x Table 2 Comparison of preoperative examination results
X between the two groups of patients (x + s)
10/L, WAL bR ER TG it E X (H P>
S " s wAEAM
0.05) (£2). A (n=35) (n=32)
51 FESEARGEARESL 1L-6(pg/mL) 16.67+23.41  19.80+29.24  0.486  0.628
Table 1 Comparison of preoperative basic information ezt e O S
between the two groups of patients CRP(mg/L) 19.16£29.57  21.73+27.90 0366  0.715
DBIL(mmol/L) 8.95+9.51 6.33+4.85 1410  0.165
" PEFMAL  HHMFARYL
HAFR - — (n=32) tCIF P WBC(x10°/L) 8.04+2.64 7.99+2.76 0.081  0.936
TR (Z % +5) 45.09+11.03  44.59+11.20 0.181  0.857
PR (%)] , e L
L 16457 14@375) ) 2.3 FARHIERILR
4 19(5429)  18(s625) X6 087 PN FHH FAREF ] (74.66 +13.14) min, AR
HERPRn (%)] WO I (2043 £7.31) mL, TG H B TF IR 0
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LIS 2(571) 3(9.38) —  0.664 S RAGIEEX (P0.05) (£3).
HAh 3(8.57) 1(3.13) — 0.615
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Table 3 Comparison of intraoperative variables between the two groups of patients
Bt BT (n=35) HIMFEARLL (n=32) UIF P
FAEFE] (min,x + 5) 74.66+13.14 93.03+30.11 3.286 0.020
A H I (mL,© + 5) 20.43+7.31 57.34+101.09 2.061 0.048
BT (n) %) 0(0.0) 4(12.5) — 0.047
2.4 MWHARBIERILE B (1.91+1.15) d. AR J54E BB (3.66 +
POCFMAARGSE 1 Ko1E (2543+7.99) mL, 1.77) d. #3HH (12 907.41 +3 463.87) JC, M4

WREBTE (1.29+046) d. RIGHEFE R (2.83+ R 2E2RB8 a5 %8E X (¥ Px
071) d. B2 (1134943 +1239.11) Jt; &M 0.05) (£4),
FARAARGH 1 K5 (36.63+£19.25) mL. &

x4 MABEARFIERLEE (x+5)

Table 4 Comparison of postoperative variables between the two groups of patients (x + s)

RIG BT (n=35) HIFARM (n=32) ' P
51 RG1 i (mL) 25.43+7.99 36.63+19.25 2.876 0.005
WA TR (d) 1.29+0.46 1.91+1.15 2.957 0.004
ARIEHFRERE(D) 2.83+0.71 3.66+1.77 2553 0.013
fEBEE TR (OT) 11 349.43+1 239.11 12 907.41+3 463.87 2.494 0.015
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RNS5T%. WHMFARARF 20 L EWESRG STFEEFRHESIR, 1 DAEEERELET
CIE4), 260, 400 BRI B8, BEUPRAE IO R IE . U0 e 8 S 0]
e, BIFRAERAF25.0%, MAMERASEIT¥  BEFUOAMmE., #2, B ARIHEE.
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Figure 4 Postoperative T-tube angiography in patients with bile duct injury
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