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Abstract

Objective: To explore the application of indocyanine green (ICG) fluorescence imaging technology
in laparoscopic low rectal cancer surgery, and to evaluate the effect of ICG in preventing anasto-
motic leakage after surgery. Methods: A total of 100 patients who underwent laparoscopic low
rectal cancer radical resection from September 2018 to August 2021 in the General Department of
the Second Affiliated Hospital of Anhui Medical University were retrospectively analyzed, of which
50 patients were treated with indocyanine green fluorescence imaging (ICG group), 50 patients
with conventional laparoscopic low-position rectal cancer resection (control group); the distance
between anastomotic stoma and anal verge, prophylactic fistula, anastomosis method, operation
time, intraoperative blood loss, and changes in the position of pre-disconnected bowel canal were
counted. The number of cases, the incidence of postoperative intra-abdominal infection, postopera-
tive hospital stay, the incidence of postoperative anastomotic leakage (AL), and the number of
deaths caused by anastomotic leakage and other clinical data. Results: In the ICG group, the num-
ber of cases with changes in the position of the predisconnected bowel tube was significantly more
than that in the control group, and it also had certain advantages in reducing postoperative abdo-
minal infection and hospitalization time (p < 0.05); the main observation index was postoperative
anastomotic leakage. There were only 4 cases of anastomotic leakage in the ICG group, and they
were in grades A and B, while 13 cases occurred in our control group, and 10 cases were in grades
B and C, and the difference was statistically significant (p < 0.05). Conclusion: The application of
indocyanine green in laparoscopic low rectal cancer can reduce the incidence of postoperative anas-
tomotic leakage.
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1. 51§

W BT ARIGTT 45 B B R B RIS K 8, BEE SRR AN SRR R 5E i, USRS
JE AR o R I SRR BB BT L A AR I B £ R A T O E T R IR . W& 1
P (Anastomotic leakage, AL)/2 45t T W& AL I BE 58 BEVEROR , 30U 5 A A Jis S0 AR ELAZ [ 1] -
‘Eat BV G R ERIREZ —, W REURE ARG EERE, SEINERE [a] . ZE T3 A AAE LA
FARJGE RN, BEAC T ARG AAEZ[2] [3] [4] [5]. AT Pt mia s BeA A B a7 2R, BHIid
MBI EvE TER R E R REE., FERERES AL MRARXR, BFEEENMN. S8, GIHE. EEK
TR ¥ 2> (American Society of Anesthesiologists, ASA)I-4> AEREFIE AR . MHE. e, mim. A&
BT AITBOT IR o 0. AR & BEAT R IN A1 26 [6],  TMIG 7870 I LR E X T- W& i a ATl
AL FELEB[7] [8]. BRI, A At i Sl fi (1 P4t AN ARAIE W & 1 76 A2 it 3 vl R 2o b AL 1R 2R

W5 Wk #5 2% (Indocyanine green, ICG)/&—Fioé e 4ukl, BRedGRIMKED, KR TMEX, HRmpk
JENEARIT . T LLIR Y 790 FH 805 4K 2 (R 441k, FEAE 835 4KALRE I e &, i Fb WL %E
B, FTLLF SRS VPG U . LIRSy 3~6 40gh, 1B N # )y 1/333,000 [9] [10]. VFE AT
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ERIVE T M| W 2R (1ICG) KL AR FRAE S B F AR IS [10] [11] [12] [13] [14]. #AT, 1R/DEHFE
EFSHRAL BRI 3T 0T, ASHIE T B RS2 R AR A {8 FH g e 75 3t 5 e S50 A% 5 AR A I s B AR AT L e R
RN, B SHBARPEH ICG 7t BARF AR R T REFFEA G AL IR ZH,

2. AMERE
2.1 —RRFER

JEHY 2018 4 9 H & 2021 4F 8 H R RE K% 58 — i = Bi i 4bRHICA 1) 100 451142 52 5 s B A% A B
A AR IE R R BRI FERT 5, MR AR H gt 75 e FH W) R S 't SR AR A 7 S s Wik 5 4 ¢ 6 R AR
FARM(ICG ) F i B s B A% A7 B AR v R AL (o B 2H) . 1CG 4 50 f9, Hd 5 31 A, % 19 A, %
11(68.2 + 7.6)%; WHAZ 50 4, b5 27 N, %23 N, “FH(69.5 + 8.4)% . P HEHE R EILEL,
ZREGI R (P > 0.05, & 1). HEBRArdE: 1) R &Pl S G R Rw; 2) BAf 1CG
B s 3) AR, ISl %, FLTFARNEE; 4) MBRICAIT B HHAFEZRA T
YIRS 5) MR GEREA B IEE; 6) &Ep R Mg 2 kE: 7) BEAIR
HRFAS, EEAER R EE; 8) A AR ENHER. H ICG HAM il Z#ERIR
AR SR, FTAE NN EE A RIEL O T AT IR E W A AT 2 B AR RS R 1.

Table 1. Comparison of general data of two groups of patients
2l PMEBE—MERR

— R BER ICG #H(n = 50) *HR4H (n = 50) 2t P &
FR(Y) 68.2+7.6 69.5+ 8.4 0.599 0.511
3 0.657 0.418
F151(%) 31 (62.00) 27 (54.00)
LI (%) 19 (38.00) 23 (46.00)
ASA 1F5> 0.178 0.673
<2 53 1151(%) 32 (64.00) 34 (68.00)
>2 53 145i)(%) 18 (36.00) 16 (32.00)
HEHA@QL™ 31.7+12.7 321+92 0.744 0.459
BT 5 0.694 0.405
H 51 (%) 16 (32.00) 20 (40.00)
ol (%) 34 (68.00) 30 (60.00)
B PR 52 0.160 0.689
H !5 (%) 23 (46.00) 25 (50.00)
Tl (%) 27 (54.00) 25 (50.00)
Ao LB S 0.167 0.683
HI1(%) 19 (38.00) 21 (42.00)
Tl (%) 31 (62.00) 29 (58.00)
BMI (kg'm ?) 25.1+10.6 25.8+9.9 1.142 0.257
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22. FRFE

T BB 2 IR IR B G TR, HRL 6 4L, SeiEaalm FRIB T ShIBHR ARk R 45 AN 25 4L AH
R, PREA S5 mBhK, Fe0 47T Toldt's (MRS, SERRJZ M e WREAEEH LI Bk, £ RWineE
HIRE I g i, B go, LT MR T WL &, 854 25 mg ICG ¥ T 10 ml
KEFES K, SMEFBIES 1ICG 2 ml, I ZOUH MG I MIS L,  HRE NS 500 E (7 25 i i
fiE; 5 ERwEEERER, RENICG 5t B AL E BanAsesr, MEFAT R, &
Bfh: BRI W E A B A AR S Bk S LA B H ARG HOR . B3O T B E, 174 HR
WG AJE, JER R SR T AR AR E R, kR TET R, TR A, JF
BT F LS IVIE H o SRIEHEATH X ICG Y1, JFAE R I B 8 LI vVl it RLIZE 3 ke i
PR Fea fit . X HRALIESZ 1 R AR HEAL TARIDRE, (HBCA A5 2r(ICG) SO AR R .

2.3. RGEE

ARJe T AT G SIS IR SR S IRT . BB ARJEER 3 KRR, Wt )sEAE,
ARJE5H 5 R EFRARE .

2.4. IeRFER

G ARFIAHR I Z, GFETE . FE . 3% ERRIE T 22 (ASA)TESr R EH TR E(BMI). & FF5E (B8 R I% -
g, O M ER) . BEAEA AR BT S M5 B & EKCPRISE B RE RS 2 2 (AJCC) 7 B . %2
fabnEudh: RiMLE. WEAKPFEEEILTA%E TEKT 5 BE2K). MERA(TF L& 5 E8EYE). T
AR FRE RIS . REIEREBRTEIA DR EAER, REREBEERAER, RGER
], SEEAE. WIE RIS W 0 [ b B R E 7 NLE S PR AN B A% 2R B[ 1]

2.5. it

Bk EdE FH SPSS 20.0 it B A kAT 0 i THETORMERFIME £ briEZE(X +s), TTETERG
TFEFEE, RBOIEEAR tKG 3, ARFFE 2551, KA Mann-Whitney U K656, THE0REER T /2 656
I (I BRI TR <5, NBESAERSIE »°)8 Fisher AR 36E H T 70 25 . P <0.05 ZREA ST
3. R
3.1. RPN EIEHRELER

WG IS ATEEES . AJICC 3. Wia . B EiE . FARN ST ZER LRI #R
X (p > 0.05), ICG ZHA 13 151(26.00%)1) i & e ik 5e £ FH P, XTG4 A 9 141(18.00%) I 3 T ik B 22
PR, HZERIIESHE (P > 0.05). K5 ICG R RAZEA, ICG 4HA 12 41(24.00%) 1) & IBRIK
PREEAR . FEXTRRZE Y, R 2 461)(4.00%) i 7E B Wl A I I A 22 i e A e W i i A B, R R iR
BRI E B WK, X FhZERERA T G2 (P <0.05) (£ 2).

3.2. REMEIGRRHZIELLE
PR 5P IIAE BE R 8] AR L35 it 22 7(P < 0.05), 1CG 41 4 141(8.00%) & 4= AL, FHH 2

1%1(4.00%) A 2, 2 1(4.00%) B i, JoEERWE HIRSFECRET: WHRAAE 13 41(26.00%) £
KA AL, 3141(6.00%) A %W, 7 151(14.00%) B Ziik, 3 11(6.00%) C 2w, A 1 151(2.00%)H W) & HisF
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Table 2. Comparison of intraoperative observation indicators between the two groups

3 2. AR FIEIEIRELR

AHAERE R ICG 4 (n =50) i fE4H.(n = 50) 2t P&
W& F BE B AL BE S (cm) 0.044 0.834
<5/{5il(%) 33 (66.00) 32 (64.00)
>5/151l (%) 17 (34.00) 18 (36.00)
AJCC G- #i(3)
0/151(%) 5 (10.00) 4 (8.00) 0.122 0.727
1/451)(%) 14 (28.00) 15 (30.00) 0.049 0.826
2/451)(%) 17 (34.00) 18 (36.00) 0.044 0.834
3/451l(%) 7 (14.00) 5 (10.00) 0.379 0.538
41451)(%) 7 (14.00) 8 (16.00) 0.078 0.779
TR 138 2451 (%) 32 (64.00) 33 (66.00) 0.044 0.834
YIE TR 0.271 0.603
W& 2806 151 (%) 40 (80.00) 42 (84.00)
F LA (%) 10 (20.00) 8 (16.00)
O W i o B A B (1) 12 (24.00) 2 (4.00) 8.306 0.004
H i & (ml) 2.837 0.092
<200/f31)(%) 49 (98.00) 45 (90.00)
>200/11(%) 1 (2.00) 5 (10.00)
AR I 0.932 0.334
RAAENM (%) 13 (26.00) 9 (18.00)
B 11181 (%%6) 37 (74.00) 41 (82.00)
F AR [A] (min) 208.7 + 38.8 199.7 £ 56.5 1.502 0.709
Table 3. Comparison of postoperative related indicators and complications between the two groups
3. MEARBRXIEREILELR
ARG HE SRR K I RAE ICG 4 X R4 2t P
P NEYERTAINEICNS) 8.5 10.5 2.568 0.029
A Je M G (151]) 2 10 6.061 0.014
W) & R R A 4 13 5.741 0.017
AI1(%) 2 (4.00) 3 (6.00) 0.211 0.646
B/1(%) 2 (4.00) 7 (14.00) 3.053 0.081
C/15l(%) 0 3(6.00)
W& DR EE (1) 0 1 (2.00)
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FIET. AR ATE) & R R AR I ZE S A G5 (P < 0.05) (% 3).
4. g

I TUAE SRR MR R I s B F AR B R FE R A 7 R R EBR, BRI Bt KA B e VIR EA TR AL
AFBARAIV) AT SNEE AR R R R mr, AL 598 2 B TR 9w 2 B ARG I ROonE . R %
TELE R ALT IVI& Ab v 5% % 20% [2] [5] [15], AN TAEREE(a]. (Epe 2, ST AREIT:
I EFE AL FR A ZARYE MR AL AN R I AG BT 22 57, FEARAL B iRA R W& DI R A 2
H#hnee] [16].

ICG R—Fiadukl, EREGHIMKED, KRR TMEX, FERE IR, HoT LLsid 5
MERE], B LUK PG ZUE . WA O R B 8D AL RAE R B CEE[17]. BEAE TP
Ji 7 LA PR 5 i DR B A 8 1) 5 A W 6% B B 1) B Co R I A (P4 Bl A 00 o ARIT DUAUAR SE A B W 52 A
RE LR VA5 I T8 B PR TN AY, R ) TE AR 45 0 7 i BB B TS 1B L T o 1ICG JOB IMAE IE s 1y
AR TE B A W 52 g TE B o S EE R I DU AR B . 1CG SO iEVE RAG N F T 1 s B L s i V) B
PEAEIA DRI, Hoze 4tk K oaT Stk O BNESR[18]. HAT, MBLZMH 1ICG MK AL KA RIIH <
WF7E[19].

TEARWEFLH, 1CG BA K AR U S Wil s Ar B i k28 AL IS0l 1 HLAESE W& 5 3H7 56—
U IEVPAST e 3B M R e R AT AR . SXTRRZHAREL, 1CG 4 AL PR AE I 4 1IK(26.00% vs
8.00%, P = 0.017), EAGI%rE L. AT TELE RS Jafari 558 N RS BA— 8, AT BI Sk B2
HEATREREAN) A, AL R A2 545 500 T R34 (18% T 4% 6%) [13] [20]. F4h, ICG %A
C s, XWRYIILAERE G KA EY)& T HHRA —E & . AT, 12 51(24.00%) 175 51 78
PTG JE i TR I E AL E, X5 Jafari 5 AHFRE A, PILLAR 1| Z2H00HF 58, fEFE AL 1%
<10 R E T, A 7.5%0EF SR T FARURI, mirE>10 FEK 0 B 7 X — g 5.8% [13]
[18]. KUk, 1CG AJ LA/ W)4 F IR At ) S 300 AL 5 gl e RIS AI L, 1CG 7R B R B
[ AL B LT A 0 . SR, KR 1CG 58 VR 1E X 23 A T i AR Ak 2 — € SR BRI, 17 FL
ST AR BIR RGN RAT,  PLARIR NAETES 1ICG I ()0 H B R 52

Zx b, AEH 1CG X BRI I SN B AR 5 3 AL KA KAHCHF RAER IR KIIER, JFE—
SEFRIE FARRE T AEBERT R, FRATTAORIE 7845 BRAE SE T X WUE HR AT Re s Sk i arab e 4k, SR, (93R%
Bk — 0 BRI T AR B 0 AT SE A 2R VA R R

ELWMB
B3 RO K 2% E SRR E AT H (2020 XZX05ZD)
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