5534 % 561 P EEEIMRE Vol.34  No.6
20254F 6 H China Journal of General Surgery Jun. 2025
B ] doi:10.7659/j.issn.1005-6947.250022 .

2 - IKE R FF T -

BIRM, RS, DR, GHU, HRAR, MRS, R

(R BEAXFWBZEMNTER 1. B 2. 8 5 EZA A& FM 36300053 LR FHEMNBER §5r=F, L&

200032)

wm =

X §# A

E=588: BEEEEERGAR T EZE A MR B ARG BT . mIEst (166) 29
S ARANE BB T B, BRI W RIS, R A T RRTENE . A SR ICG POt T
AL LE I 5 B 0 D, AR AR rhoORT bk B A5 T 4 M AR 2 4 TR R AR TS A

J5 3% s WEVE S B 2021 4F 1 —2022 4F 12 J3 T i 28 12 B 2 B T Y M T 1% e 47 I W 4 18 AR VA AR 1Y
168 17l F BERE, Hob 51613532 106 ST A (1IcG4), 1N7H R MFAR (FEICCH) . HEMALE
FIFARIFERS . RSSO0 . BHPE MR 25 B BoAR 5 A A7 I D045 T 25 57

R WZLR A Y FE L R B TR S TR B ] . R b s . ARSI NGO . MR R kA R 2
S TG FE L (B P>0.05) . 1CCAFHHAMELEEH B 2 FAEICC A (48.62 Ftws. 37.20 4L, P<
0.001), =30y LWl B 8 (92.16% vs. 69.23% , P=0.001). 432431 s, 1CC417E D, ol . B
FXEL (557, 8. 9. 1140) . £ HVIER. T3~4) . ISR Pk 4500 i £ (1 P<0.01).
TICG ZH 58 52 bk UL 45 (0 RS 1 50RT PR PR B4 BH 0 Tl SR L4 (30.31 4L ws. 17.36 455 2.03 F ws. 0.94 #,
] P<0.05) o 1CG 90 BUAG XS BHPE Ik LU 25 (1412 W U o 68.4% , AR Wik 5% bk L 45 1 911 5000 {H K 94.6% o
WAL ARG i BRIy R AL, BAETER (HR=0.737, P=0.471) MJCHEFFHR (HR=0.502, P=0.089)
T B 2 5

818 1CG FM7EME I B ARG A h B REFIZ 20, B3R m B b X, 2 8 1R &8
8 R A DR A R, R SR AR R T (A Y R WS B A AR A . AR A
SRR P HUR NS, TR R, LT R KR & 2 PO BN LR IE

B s IR o EIEEAMRFFEAR; BB AR, Bis

hE 4> S: R735.2

Clinical value of indocyanine green fluorescence navigation in

laparoscopic radical gastrectomy for gastric cancer

LU Chenbin', TONG Linyan’, SUN Yugin', ZENG Weiming', CHEN Qiuxian', LU Jun’, CAI Lisheng'

(1. Department of Gastric Surgery 2. Department of Ultrasound Diagnosis, Zhangzhou Affiliated Hospital of Fujian Medical

University, Zhangzhou, Fujian 363000, China; 3. The Second Department of Gastric Surgery, Fudan University Shanghai Cancer
Center, Shanghai 200032, China)

EL£WA:
Wi EHA:
fEEREA:
BIEES:

A PR ORI TR T R e Pl T AR = BB IR e B T H - (PDB202109)
2025-01-09; fEITHE]: 2025-03-14.

EIBRM , AR R R N T B B VR BRI, EB G {IRLE BRI o
ZEWNE, Email ; cailishengcls@163.com; [t , Email: lujun@fudan.edu.cn

http://www.zpwz.net

1228


mailto:E-mail:cailishengcls@163.com
mailto:E-mail:lujun@fudan.edu.cn

5 6 11

BAMW, & m gk ESRAETMESEEEEEMREAFNHNE 1229

Abstract

Key words

Background and Aims: The completeness of lymph node dissection in laparoscopic radical
gastrectomy for gastric cancer directly affects postoperative patient prognosis. Indocyanine green (ICG)
fluorescence-guided navigation, as an emerging auxiliary technique, enables real-time visualization of
lymphatic drainage pathways and enhances surgical precision. This study was performed to evaluate the
impact of ICG fluorescence navigation on lymph node dissection, positive lymph node detection, and
patient prognosis during laparoscopic D, radical gastrectomy for gastric cancer.

Methods: The clinical data of 168 patients who underwent laparoscopic radical gastrectomy at
Zhangzhou Affiliated Hospital of Fujian Medical University from January 2021 to December 2022 were
retrospectively analyzed. Among them, 51 patients received ICG-guided surgery (ICG group), and 117
underwent conventional surgery (non-ICG group). Perioperative variables, extent of lymph node
dissection, positive lymph node detection efficiency, and postoperative survival outcomes were
compared between the two groups.

Results: There were no statistically significant differences between the two groups in baseline
clinicopathologic characteristics, as well as operative time, intraoperative blood loss, postoperative
recovery, and incidence of surgical complications (all P>0.05). The ICG group had a significantly higher
mean number of lymph nodes dissected than the non-ICG group (48.62 vs. 37.20, P<0.001), with a
greater proportion of patients achieving =30 nodes dissected (92.16% vs. 69.23%, P=0.001). Stratified
analysis showed a significantly higher number of dissected lymph nodes in the ICG group at D, stations,
the supra-pancreatic region (stations 7, 8, 9, 11), in total gastrectomy, T3-4 stage, and stage III patients
(all P<0.01). In the ICG group, the number and positivity rate of fluorescent lymph nodes were
significantly higher than those of non-fluorescent nodes (30.31 vs. 17.36; 2.03 vs. 0.94, both P<0.05).
The diagnostic sensitivity of ICG fluorescence imaging for positive lymph nodes was 68.4%, with a
negative predictive value of 94.6% for non-fluorescent nodes. No significant differences were observed
between the two groups in terms of adjuvant therapy, overall survival (HR=0.737, P=0.471), or disease-
free survival (HR=0.502, P=0.089).

Conclusion: ICG-guided navigation in laparoscopic radical gastrectomy for gastric cancer is safe and
significantly improves lymph node yield, particularly in the supra-pancreatic region, total gastrectomy,
and advanced-stage patients. It also enhances positive node detection. However, no survival benefit has
been observed in the short term. Further multicenter studies with long-term follow-up are warranted to
confirm its clinical value and optimize intraoperative navigation strategies.

Stomach Neoplasms; Indocyanine Green; Laparoscopic Surgical Procedures; Lymph Node Dissection; Prognosis
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Figure1 ICG injection and imaging
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A: Subserosal injection of ICG; B: White light mode; C: Fluorescence mode
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Table 1 Comparison of clinicopathologic characteristics between the ICG group and non-ICG group [n (%)]

JEIcc 4 1CGAH

Jercc 4l 1CGA

Tkt 2 P Tkt Z P
- (n=117) (n=51) X - (n=117) (n=51) X
ezl AL
i 32(27.35) 17(33.33) 7 28(23.93) 11(21.57)

0.62 0433 0.11  0.739
% 85(72.65) 34(66.67) JE 89(76.07) 40(78.43)
AR (%) cT 53
<60 31(26.50) 19(37.25) 167 | o 2 26(22.22) 11(21.57)
>60 86(73.50)  32(62.75) i ' 3 37(31.62) 16(31.37) 001  0.993
BMI(kg/m?) 4 54(46.16) 24(47.06)
<25 101(86.32) 41(80.39) eN 434

0.96  0.328
=25 16(13.68) 10(19.61) NO 41(35.04) 21(41.18)

0.57  0.449

JiE K/ (mm ) N+ 76(64.96) 30(58.82)
<40 47(40.17) 25(49.02) pT 434

1.14  0.287
=40 70(59.83) 26(50.98) T1 13(11.11) 7(13.73)
i B v T2 21(17.95) 7(13.73)

0.60  0.897

3 45(38.46) 20(39.22) T3 29(24.79) 13(25.49)
s 35(29.92) 15(29.41) 0.01  0.996 T4 54(46.15) 24(47.05)
T 37(31.62) 16(31.37) pN 73-1]
VIR NO 40(34.19) 19(37.25)
puni 40(34.19) 16(31.37) NI 23(19.66) 11(21.57)

0.13  0.722 211  0.549
=5 77(65.81) 35(68.63) N2 30(25.64) 8(15.69)
ALERRE N3 24(20.51) 13(25.49)
[ 1(0.85) 0(0.00) pTNM 4345
sl 45(38.46) 17(33.33) 0.89  0.640 I 25(21.37) 11(21.57)
fI% 71(60.69) 34(66.67) II 33(28.20) 13(25.49) 0.14 0932
Lauren 437! 111 59(50.43) 27(52.94)
fiz 53(45.30) 22(43.14) A JE A7 R (1)
R R 31(26.50) 15(29.41) 0.15 0926 0 24(20.51) 9(17.65)
RAH 33(28.20) 14(27.45) 1~3 32(27.35) 13(25.49) 0.34  0.843
ALK >4 61(52.14) 29(56.86)
w5 33(28.21) 16(31.37)

0.17  0.678
= 84(71.79) 35(68.63)
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0.001) , Ml P 41 98k [ 45 3% 49 4 B =16 A0y 8 35 L
Y. RN, 1CC 4Rk E 453 H5H X
WAED, Bk 45 . D,k n gl . 2 F IRk . mui
HOIBR . AR E RPN R ZTIEICCH (B
P<0.05), JLHTED, uhk e gs . 2B VIR . ke g
FHPE, R EE LMY B F PR ER L (<
0.001) (#£3).

AN, METFAEICG 4, 1CG 41 R b X 3
(557, 8. 9. 1141) FI5E 4 21k 00 45 bk o 04 itk

ELZEB BI & (1 P<0.05); Hi, 28R ALE
Ha, 8, 9, 1AEH T WML, iy s DIk
ARIEEFE6, 7. 91 E (El2),

R2 ICGAMIFICCHBEMEFARIBIRLILE
Table 2 Comparison of perioperative variables between the

ICG group and non-ICG group

JEICG 4 ICG4H
WiH i P
(n=117) (n=51)
215.40+36.40 226.04+27.80 -1.86 0.064

65.30+50.47 57.89+11.60 1.03 0.303

FARNE] (min,x + )
AR (mL,x + s)

B FIRAFE (d,% + 5) 1.49+0.57  1.53+0.67  0.42 0.676
HOHEARE (d, % + 5) 2.74+0.86  2.92+0.98  1.18 0.239
HEEE (d,x £5) 470+0.81  4.49+0.58  1.67 0.096
BUCERANE (d,x +5s) 6442138  6.20£0.57 1.65 0.100
RIGHERERFE (d,x £ 5) 8.38+1.31  8.18+0.52  1.48 0.141
RIEIFEIELAER(%)]  24(20.51)  9(17.65)  0.18 0.667
) 1 kg 3(2.56) 1(1.96) 0.06 0.814
T P 4(3.42) 1(1.96) 0.26 0.609
L Eadup ) 2(1.71) 1(1.96) 0.01 0.910
59 1(0.85) 0(0.00) 0.44 0.508
W& H L 2(1.71) 1(1.96) 0.01 0.910
Ji A5 3(2.56) 1(1.96) 0.06 0.814
JIEL S i 4(3.42) 2(3.92) 0.03 0.872
Rt 77 S 1(0.85) 0(0.00) 0.44 0.508
i R 4(3.42) 2(3.92) 0.03 0.872

#®3 ICGAHAFMIEICCHBENMBEFTBRIILL
Table 3 Comparison of the number of lymph node dissection between the ICG group and non-ICG group

YE| JEICCH (n=117) ICG 41 (n=51) il P

S EEE B x + 5) 37.20212.49 48.62+16.74 -6.34 <0.001
RIKEEEHEBE (M £ 5) 4.53+6.18 3.95+7.55 0.48 0.632
EESEREC 1640 (%)] 115(98.29) 50(98.04) — 1.000
R A5 TE 530400 (%) ] 81(69.23) 47(92.16) 10.29 0.001
SRtk A E R O % = 5)

D, 29.72+10.75 35.19£14.57 -2.13 0.039

D, 7444521 13.51£5.78 -6.11 <0.001
ANTRIVII GRS PRIk L 2 T 4 A (R &+ s)

kit 34.52+11.05 43.70+14.31 -2.26 0.028

&H 38.65+13.05 50.44+17.45 -3.76 <0.001
AR pT Ak A5 B (L7 + 5)

T1~2 31.03+9.95 47.69+22.21 -2.61 0.021

T3~4 39.45+12.61 49.12+13.44 -3.32 0.001
NIl pN 3 AR EL A5 A (R % £ 5)

NO 34.38+11.73 45.36+17.14 -2.73 0.009

N+ 38.67+12.69 50.61+16.56 -3.74 <0.001
ARIA] pTNM Z3 B3k L 25 48 (B &+ 5)

I 30.3129.37 41.50+14.84 -2.70 0.011

I 37.43£11.54 55.11+22.42 -2.29 0.047

I 39.71+13.18 49.33+13.58 -2.74 0.008
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Figure 2 Comparison of mean number of dissected lymph nodes between the ICG group and non-ICG group

A: All

patients; B: Patients undergoing distal gastrectomy; C: Patients undergoing total gastrectomy
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Figure 3 Comparison of the number and positivity of fluorescent and non-fluorescent lymph nodes in each station of the ICG

Group
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Table 4 Evaluation of the diagnostic performance of ICG
fluorescence in detecting lymph node metastasis

UK 68.4%(29/152)
(=S 31.6%(16/152)
R 36.7%(837/2 279)
B BRI 63.3%(1 142/2 279)
LR NI EIED 6.7%(104/1 546)
[P T 94.6%(837/885)

25 MABRERFERFER

A 20 SR R IR B U I TE] 2 2024 4 6 H 30 H
HREBE VTR S 30 (18~41) AN H, W4 E 1R R
HEFER (HR=0.737, 95% CI1=0.319~1.703, P=0.471)
AT A FER (HR=0.502, 95% CI=0.222~1.132, P=
0.089) 2ZRH TG E XL (Kl4),
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A: BERE: B TRVERE
Figure 4 Comparison of prognosis of patients in the ICG group and non-ICG group

A: Overall survival rate; B: Disease-free
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