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Abstract

Abstract

Clinical value of indocyanine green fluorescence imaging

in laparoscopic curative resection of liver cancer

Background.

Liver cancer has now become one of the most common malignant tumors in
China, and its morbidity and mortality rates are among the highest in the world. At
present, the first choice for liver cancer patients is still surgical resection, among
which curative resection plays a key role in patients' long-term survival after surgery.
However, the current 5-year survival rate of liver cancer patients after surgery is only
18%, so it is especially important to increase the rate of curative resection of tumors.
With the rise of medical visualization technology, research related to the visualization
of intraoperative tumor tracking has become more in-depth, of which indocyanine
green is one of the important representatives. Because of its fluorescent properties, it
has made important breakthroughs in recent years in extrahepatic biliary tract
identification, real-time intraoperative liver tumor localization and pre-cut line
marking of resected liver segments, but it is still in the exploration stage. In this paper,
we will discuss its clinical value in laparoscopic curative resection of hepatocellular
carcinoma compared with regular laparoscopic hepatectomy in terms of surgical
bleeding, operative time, hospital stay, duration of hepatic portal blocks,
postoperative ALT and AST recovery time to preoperative levels, and resection
margin condition.

Objective.

The purpose of this study was to compare the application of ICG fluorescence
imaging technique in laparoscopic hepatectomy for performing navigation with
traditional laparoscopic hepatectomy in terms of operative time, bleeding, hospital
stay, resection margin condition, duration of hepatic portal blocks, and postoperative
ALT and AST recovery time to preoperative levels, so as to evaluate the application
of ICG fluorescence imaging technique in laparoscopic curative hepatectomy for
hepatocellular carcinoma in terms of safety, effectiveness, etc.

Materials and methods:

Patients who underwent laparoscopic resection of hepatocellular carcinoma in
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our hospital from June 2018 to December 2022 and were pathologically confirmed as
HCC after surgery were collected, and a total of 40 cases of intraoperative application
of ICG fluorescence laparoscopy were collected to join the text group according to the
inclusion and exclusion criteria, while a total of 72 patients who underwent
conventional laparoscopic resection of hepatocellular carcinoma in the same period
were randomly selected as the control group.

Firstly, the medical records already enrolled in the group were compared for
general data and observation indexes, including gender, age, number of tumors, size
of tumor diameter, Child classification, score, whether combined with cirrhosis, etc.
The observation indexes included operation duration, intraoperative bleeding, hospital
stay, cutting edge condition, duration of hepatic portal blocks, postoperative ALT and
AST recovery time to preoperative level, etc. Subsequently, the propensity of the data
of the two groups was propensity score matching (the allocation ratio was 1:1
adjacent matching), and the total number of cases included after matching was 74.
There were 37 cases in the experimental group and 37 cases in the control group.
After propensity score matching was performed, general information and observation
indexes were compared again, and finally conclusions were drawn.

Results:

A total of 112 patients were included in this study, including 40 patients in the
experimental group and 72 patients in the control group. The two groups of patients
were successfully operated, preoperative general data of the two groups: gender: 30
males (75.00%) and 10 females (25.00%) in the experimental group, 55 males
(76.39%) and 17 females (23.61%) in the control group, P > 0.05; age: (60.38 + 10.48)
years in the test group, (61.65 + 10.18) years in the conventional group, P > 0.05;
combined cirrhosis: 35 cases (87.50%) in the experimental group, 56 cases (77.78%)
in the control group, P > 0.05; maximum tumor diameter: (2.83 + 1.92) cm in the test
group, (3.05 = 1.57) cm in the control group, P > 0.05; tumor number: (1.75 £ 0.38) in
the test group, (1.13 + 0.39) in the control group, P > 0.05.Child classification: 38
cases of class A in the test group, accounting for 95.00%, 2 cases of class B,
accounting for 5.00%; 63 cases of class A in the control group, accounting for 87.50%,
9 cases of class B, accounting for 12.50%, P > 0.05; Child score: (5.18 £ 0.50) points
in the experimental group, (5.15 £ 0.49) points in the control group, and there was no

statistical difference in the above data. Comparison of observation indicators of data
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between the two groups: hospital stay: test group (16.15 + 3.59) d, control group (17.2
+ 3.47) d, P > 0.05; operation time: test group (3.62 £+ 1.60) h, control group (3.70
1.46) h, P > 0.05; intraoperative blood loss: test group (203 + 101.33) ml, control
group (200.42 + 99.72) ml, P > 0.05; postoperative ALT recovery preoperative level
time: test group (5.68 = 1.69) d, control group (5.89 £ 1.59) d, P > 0.05, the above
two groups of data were not significantly different, but the duration of hepatic portal
blocks: test group (18.45+£25.35) min  slightly less than the control group
(23.70£20.70) min, P < 0.05, the difference was statistically significant; minimum
resection margin: test group (1.10 = 0.33) cm higher than the control group (0.82 +
0.32) cm, P < 0.05, the difference was statistically significant; Postoperative AST
recovery time: (5.42 £ 1.32) d in test group was significantly shorter than (6.15 & 1.68)
d in control group, P < 0.05, and the difference had statistical significance. After
propensity score matching, the differences between the experimental group and the
control group were not statistically significant (P > 0.05) in terms of intraoperative
bleeding, operative time, and hospital stay, but in the comparison of the resection
margin situation (the shortest tumor resection margin > 1 cm was defined as wide
resection margin), the resection margin width in the experimental group (1.16 £+ 0.32)
cm was significantly higher than that in the control group (0.83 £+ 0.28) cm, while the
The duration of hepatic portal blocks in the experimental group (18.15+£25.35) min
was less than that in the control group (23.70+20.70)min, as well as the time to restore
the preoperative level of AST in the experimental group (5.32+1.59) was less than
that in the control group (6.54+1.48), and the difference was statistically significant
(P<0.05).
Conclusion::

Compared with conventional laparoscopic resection of liver cancer, ICG
fluorescence imaging technique effectively reduces the duration of hepatic portal
block, shortens the postoperative liver function recovery time, and improves the
safety of surgery; ICG fluorescence imaging technique is helpful for intraoperative
real-time tumor navigation, liver section determination, and preservation of
sufficiently wide resection margin, improving the radicality of surgery.
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JHE 2 A7 AE 0 AN 4 OB A AR BB /N, B30 JR] 1 3 JH 2 2R 4 B
ICGIIARBIE R A, =A%, RICG/WdE NALE f&, e < Hia A B A
LB EVNEE AR, ICGREM T L, M4 7 a it )56, B
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IR R A DO BRI LAl . R AT B KN ICG, AR E AR R /N 2mmf) /N
IR S AR e /N1 Smm PR JE R R 06 TR 58 R ABCR R R G ik By, H ATAE I
PR _ERHG R i e A E 2R B 2 B R ASEAS . MRIL CT. i,
A g s A 1 BEARAE AR R . IR K H IS SR T B, 6 T DIk
YEHEL M2 KA RS M2, AR RIAR ST, (RIS VEE IR AR A
KR e . EEMIERBON . JRHE MG (BA<10mm) 115
LHMAAEA R, WMEERIRE, X2 S B FH ARG E R REZ
—, MICGH I BBEARNE N —Fa o TR TR SHEA, 7T LUE M 2R
IREALE, FEARTONARE SRS HEF AR AERT BB, 89 7 IR 3, b7
THEIAEE AL .

SR, ICGIFABRPE P 28 & — AN e ZERDN I R . AR E IR, AL
SET. FPAER N . AR R kRS 4E (focal nodular hyperplasia, FNH)
FIFE LG B, FIReR T /g KAl R4 Th e 32 B A )
FEEEBIREIARY, ICGISE & 8 A 2 ———BC M 2R (21 75 52 508 10 40 it 754 X
RIEEE, SRR HMEERG ZICGH ¥, Bk, & H0 B AR R A —,
Kaibori MAERF 7t 45 B I/RFEICGHEG AR T, Iived A BH PR A H 3R 0596.0%0%,  [H
PN 2 Tk AR VIR 8 R B P I 5 R191%,  XI| FeBOVER 7 A, 55 2445 55 35 ()T 5
HR IO BAR R 3B AL, HE3BI 9, RO R A4
PR SRS . SARRH PR A 2R, FIRES SR O A Zimf ), 77
L FVEAR, B FI W7 5% ' AR A SEALE AL AR HEAS [ B 8, (HZE SR AR/
Tkt R AR SE DT AT R A EE R

2.3.3 £ AL PN

FE1888ELAHT,  AMRHER A LLIR )45 D9 S0 I 70 9 2 A i L 3118884,
Rex it i 43 1 JUE 23 W 750 T3 86 ik 70 S L, 4t BB 23 A B I AN & B
18974F, James Cantliedd i W 7L K I, SR H A e T ae _FoR AT 23 9
FE AW, 42t CantlieZe Rl 43 7 A5 2 BF . BRIV IF 38 Ji 3505 380 fias # fik 1) 02 28
ST, VIR RS, PO E AT . M CantlieRIFH 24 . {HAE,
T A 22 A N, AR A I oy IR B, B DAFEREAT 1 FFUIBR BT
4% i CantlieZ FEAT VIR, W OREA B 2 VIR — 820 L, Wik 7R AT Rg
(R OR BRI 8 B2, ORAEFRIAR R AR B 0, AR Bl A S8 JHT 2 i P IR
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) 5 S SE AR R IR A S AT, AR ICGHEAT 2 I Ge iy R 3,
Z ) CantlieZk A JE AR BPIRSEA M E | FIEES, FE, ICGHEHF G
AR AR D) RSO, EMRIEE AR T DL AR S MR VT A2k, IF K&
P AR, B, RIBICGFFI 6, AN E AT R ks, hob
Fob 125 A 1 A 95 1) EL OB 24 T ot 37 W0 & e i 2R3 . S AT PP i Bk D) B 1 5 v 2 4
G T —MIR S VIR 2R bR, ARSI AR, [FE IR R TR
JUFE ISELIKTT R U 30 PP e B s Sk 4D I R oL PR VA 403 9 PP Bk i 2 i 552 XS

2.3.4 5| SFHEHI VIR

LH 7 A I8 i 5/ 5 M BT VDB R Canatomic laparoscopic hepatectomy, ALH)
AR B AR AR P AT UIBR AR, 7 Makuuchi 25047 37155 — VR H R T B (1)
VIR AR VIR, BT AT DARH T B AR B (b)) NS H I dm, (B EsF BELWT 1 i
8 20 e 1T K 2 S AR ZE RN 1D K L v B B X — R B R IR AT,
PRI R 1 AR e L S R S5 R R R AR, BRI T ARG IR I R R %, ek
TR G oI A AT I8, [ IS ) A U P 45 A4 R T e SR A B R BR P R DR B
PRl ARG R RS, A R TS 3 B B, B W BRI A . H
T8 FERAES BN, MIgEA B AR, 8RS R WANE,  [FB A
AFE AL, AR S IR IR A, A A S T o R e DR A A
PR ) o S R e, T IT IS, BRE, ALHXERZ &R, S MK
Makuuchi H#% 245 7 ALHIF AR EE il Gl AT B e g Hpnic Y] 2. @
I DURA 58 R TDT) 26 1r) A 5 PP K ) B AR AT PSR R B s 5L RS, 7EH
HIT B0 T 5 KRR B R AT B 0T, 1 AN e e ity | D k500 DRI, R i P JH B
FARIC RIS E I, A G ALHE S BRI 28 7F H AR AT BARIC T2k, EFRER
PFFSLRAR R, W REAE A R I o (R 2k, AN BELE IR W TR R S, A
b, A GEALHYI S AN M3 0 T U1 BA P 6 U231, 53 A BT B e 607 v B
HH B0 T TRk R e G e v, B PR F YL r ()5, ) e it 2 i p 2
WICGH Y B Fr A . TEInoue5 (AR 78 i I, 38T ICG-FIF Btk A7 i i1 1k
JEDIERIS, AT CASRAS B SR A G (il 5 DL R R A G €y, AR T 1T Mk 5 o) 26 1
Qefnik, MHBLMMEE, HRIFRTEE, wiL98.5%, Mifea MGkt Bbrid
A 941.7%20% RIHICG-FIA] LAV M i s B PR, RN SR Mo o &
%ﬁ%ﬁﬁiﬁ%ﬁi%,ﬁ%@%m?@Mﬁ%%%ﬁo
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2.3.5 R & TR E 37 45 X AE IR
[ B AT AR AP RL 2240 (International study group of liver surgery, ISGLS) & H
A ISR B VIBR AR J5 32 B0 IF ACRE A RIS i, IR IR S S o A 1040, Hor
JEIR B WIFRAEZ — . ISGLSH¥ ARG B E N FHIE TR JE 51 IE
LRIREENMIBANLL R M3 M5 . Ik, BT BT AR A SCIR YT PR e Jgg A x
FARIERIAE M AR, BERR T REMIRIZEC R, RIA SRR & A4
o (3.1%-28.0%) W FFEIFARFW, MRJRAAR, KR IR R S5
ZAhh, ENIERE, TERIEERE, &SR BRI RS, R A TR
B, MEIR AT DA AR A b R (0 R A . R B, DA R A5 T T Th R4l A 4
FEAEML, TR TS KR KIAER . BB S IR i = E R R
DA JURR: ARG BINRE KRB IR A 56 2 25 LB A 4L 5 BT IR
AR AR B I EEIR RS B07 . ARG 4L A e s s FL I . T
H WG PR, oA R i R R SRR SIRE S, IR R IE R
NEE,
H BT B 70 LIRS S 56 W] B I R A v I A IR TE 2475, =2 T AR S IR
IR I 22 4 R 7 0l — IR R 58 B b sei ., IE R Ak, R
WVES AR K. R SRIREW), HEF LS AR, RSCREERSZE,
DBk UL BT VR SR B, 19964F, BOBIRIEIE AL SIN, IR, R
TG R AR IZ W, ICG-FIZE JHE & 52 (1 B 87 3 2 198990, H i AR
ICGZYGARIE 2 5% R B0 N HE ML RH I8 5 S IR Bt 5, HE R IR IE 5
EE LA A B KESICGIRL, ST [ SR IR e 2 BT YIS, AT
RO AR R I TED 9 060R e B R 5 BUIRIR R 8K, B, IR ER 2R
B N B SICGIR M NIEE S5, KEESE S, HMBENICGHERAMN
TR NIHIE Y, BERE G TICGIR I &, ekl et 8 FIZH 4, 2 m F AR
PP, [RS8 AT DAY % O BE i B T R E IR A, A RIS FAD R BE RS
Masaki %5 WIZE JF IR A o Al -HICG-FIE AR IR M42151] (23041 i 1) 5% 1
B, HrA2sHIFWIT AR A AR s, R R S8 S EAE L&, XL s5041
i, SBIARJG KR, SRIHTIRARAE, 48 HICGH 6 it 5 B A T
VIR A S5 R B9 77 6




F2F 4%

2.4 A&

1 RSEDE S R BT, ICG-FIRARAEFFIESM R 1015 Fl ok
2, CRCONSMRE G RINBN T, 78R 00 55 BN I TR . 2 JFF R I
B ST e s S« LIRS R IELTEE A5 19 R0 255 T 5 25 5 ) €
(R ERF 9 FF AR R T 0 T AT 10 BB, (EAE SRR . Seta ik, 2R
VR FEE 2557 T A7 7 N A T PR R
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