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Application of ICG fluorescence navigation combined with the
Laennec's capsule approach in laparoscopic left hepatectomy
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Abstract Background and Aims: Precise localization of lesions and optimization of the surgical approach are
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crucial in laparoscopic left hepatectomy. Traditional surgical techniques have certain limitations, whereas
indocyanine green (ICG) fluorescence navigation can accurately delineate the boundaries of liver lesions.
The Laennec's capsule approach aids in clearly exposing intrahepatic structures. This study was
conducted to evaluate the clinical effectiveness of combining ICG fluorescence navigation with the
Laennec's capsule approach in laparoscopic left hepatectomy.

Methods: The clinical data of 44 liver cancer patients who underwent surgery at the Hepatobiliary
Surgery Department of Xuanhan People's Hospital from January 2023 to November 2024 were
retrospectively collected. Among them, 22 patients underwent laparoscopic left hepatectomy with
Pringle's maneuver for total hepatic inflow occlusion (control group), while the other 22 patients
received laparoscopic left hepatectomy using ICG fluorescence navigation combined with the Laennec's
capsule approach (observation group). The two groups were compared in terms of intraoperative surgical
time, average blood loss, intraoperative transfusion rate, liver function on postoperative days (POD) 1, 3,
and 7 [total bilirubin (TBIL), aspartate aminotransferase (AST), alanine aminotransferase (ALT)],
average length of hospital stay, gastrointestinal function recovery time, POD 1-6 drainage volume,
incidence of postoperative complications, and short-term efficacy.

Results: The observation group had significantly shorter average surgical time than the control group
[(218.19£39.18) min vs. (245.23+44.36) min, P<0.05] and less average blood loss [(320.44+
78.62) mL vs. (456.37+£88.16) mL, P<0.05]. The intraoperative transfusion rate between the two groups
was not significantly different (13.64% vs. 9.09%, P>0.05). The observation group had significantly less
postoperative drainage POD 1-6 than the control group [(431.19+152.18) mL vs. (528.23+184.36) mL,
P<0.05]. The average hospital stay and gastrointestinal function recovery time were shorter in the
observation group [(9.21£2.92) d vs. (12.7243.24) d; (2.24+0.42) d vs. (3.35+0.53) d, both P<0.05].
Postoperative liver function tests (TBIL, AST, ALT) on days 1, 3, and 7 were significantly lower in the
observation group compared to the control group (all P<0.05). The difference in the overall response rate
between the two groups was not statistically significant (72.73% vs. 77.27%, P>0.05). No severe
postoperative complications occurred in either group.

Conclusion: The combination of ICG fluorescence navigation with the Laennec's capsule approach
demonstrates favorable clinical outcomes in laparoscopic left hepatectomy and is worthy of clinical
promotion.

Liver Neoplasms; Hepatectomy; Laparoscopes; Indocyanine Green
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Figure 1

Laparoscopic left hepatectomy using ICG fluorescence navigation combined with the Laennec's capsule approach

A: Descending the hepatic hilum plate along the Laennec's capsule approach; B: Dissecting and exposing the left hepatic

first-level Glisson's sheath and the ventral side of the Arantius ligament, creating a tunnel; C: Injecting ICG via peripheral

venous injection to visualize the right hepatic lobe, determining the plane for liver resection; D: Marking the ischemic line,

transecting the liver parenchyma and tracing the main trunk of the middle hepatic vein, identifying the gap between the

Laennec's capsule and the middle hepatic vein capsule; E: Using an ultrasonic scalpel to transect the liver parenchyma

along the ventral side of the middle hepatic vein main trunk and ligating the V4b, V4a, and intersegmental veins
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Table 1 General information of patients

i Xt HR 2 (n=22) WEEH (n=22) Xt P
(%))
EE 11(50.00) 12(54.55)
0.655 0.757
I 11(50.00) 10(45.45)
SRS (5 % + 5) 48.67+5.97 49.89+6.05 0.768 0.951
BbyRE 42 (em,X + 5) 5.21+1.32 5.25+1.35 0.753 0.958
JFLHBE Child-Pugh 53 2%[n(% )]
A% 17(77.27) 16(72.73)
0.864 0.852
BZ 5(22.73) 6(27.27)
BE LB BRRSA] (s, % + 5) 13.12+3.36 13.18+3.38 0.851 0.879
AST(U/L,% + s) 82.83+20.31 83.01+21.04 0.029 0.977
ALT(U/L,% £ s) 76.11+17.51 76.85+17.58 0.141 0.757
TBIL(wmol/L,% + s) 19.35+4.35 19.41+4.37 0.045 0.912

®2 MABREARPERLE

Table 2 Comparison of intraoperative conditions between the two groups

T H Xof HEZH (n=22) MERA (n=22) Xt P
FARAFE] (min, % + 5) 245.23+44.36 218.19+39.18 2.136 0.036
FAR MM (mL, % + 5) 456.37+88.16 320.44+78.62 5.402 <0.001
AR i [n (%)) 3(13.64) 2(9.09) 0.329 0.174

®3 MAREARFBERLE

Table 3 Comparison of postoperative conditions between the two groups

TitH Xof HRZH (n=22) MER (n=22) X P
RGBT (d, 7 + 5) 12.72+3.24 9.21+2.92 3.776 0.003
B AR ] (d, 5 + s) 3.35+0.53 2.24+0.42 7.691 <0.001
ARG 1~6 dJEIEG A (mL, % + 5) 528.23+184.36 431.19+152.18 2.151 0.040
AST(U/L,% + s)

REFE 1R 292.63+156.64 251.75+138.72 2.890 0.006

RIFH 3R 83.56+21.37 70.16+17.35 2.291 0.026

RIEH TR 63.56+15.82 30.16+7.35 8.983 <0.001
ALT(U/L,X +5)

RIFH 1R 254.32+139.78 180.18+82.33 2.141 0.036

RIEH 3K 158.2679.47 113.14+63.78 2.083 0.041

RIGH TR 77.18+18.26 57.32+12.31 4243 <0.001
TBIL(wmol/L, % + )

REF 1R 36.76+8.64 25.61£5.17 5.193 <0.001

REF IR 39.76+10.37 27.56+6.22 4710 <0.001

REFETR 33.56+6.18 20.32+4.77 7.983 <0.001
ORR[n(%)]

CR 6(27.27) 13(59.09)

PR 10(45.45) 4(18.18) o121 0198
SD[n(%)] 4(18.18) 3(13.64) — —
PD[n(%)] 2(9.09) 2(9.09) — —
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