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Abstract

ABSTRACT

Objective:

To evaluate the efficacy of indocyanine green fluorescence imaging in radical
resection of esophageal cancer, and to assess the correlation between the duration of
indocyanine green fluorescence imaging and the width and length of the tubular
stomach, as well as the surgical complications. Then, we try to construct a clinical
predictive model of indocyanine green staining to predict the occurrence of surgery-
related complications to some extent, so as to provide some reference for the

decision-making of surgery.

Methods:

To explore and analyze the clinical data of patients with esophageal cancer who
underwent radical esophagectomy through cervical-abdominal-thoracic incision in the
Department of Thoracic Surgery, the First Affiliated Hospital of Nanchang University
from May to January 2022, and to 2023 the follow-up of the postoperative patients,
the perioperative indexes and postoperative complications were recorded, and the
patients who were readmitted 30 days after operation and 90 days after operation due
to complications were recorded, the time from Indocyanine Green injection to the
occurrence of fluorescence staining was compared with the postoperative

complications .

Result:

Indocyanine green imaging time was 74.05 £ 41.27 s in 41 patients. No
complications occurred in 6 patients (14.6%) and 12 patients (29.3%) who had pleural
effusion requiring closed thoracic drainage or Thoracentesis, eight patients (19.5%)
had pulmonary infection and sputum aspiration by fiberoptic bronchoscope, and 4
patients (9.8%) had recurrent laryngeal nerve injury, which affected cough and
sputum production. 13 patients (31.7%) had arrhythmia, some had only tachycardia,

some had atrial fibrillation and none had heart failure.
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Abstract

Conclusion:

The shorter the time of indocyanine green imaging at the Anastomotic site, the
better the postoperative recovery of the patients. Indocyanine green imaging time was
not found to be significantly related to postoperative complications.

Keywords:

Esophageal carcinoma; Indocyanine green; Complications; Surgical treatment.
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EC Esophageal cancer N

NCRT Neoadjuvant chemoradiotherapy B BT

RAMIE Robot-assisted minimally esophagectomy L #% A 4 Bh il 6] & & 1)
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CT Computed Tomography THEALEZ 34

BMI Body mass index, S A2 TR

EUS Endoscopic ultrasonography A E B
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7o DU B I 22 B R 5 I RRE 5 M) 5t = AR 56

BERAE XN ZME RPN, FlnFRTT. BN, Hi
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AR AR E 15 0 HEAf B0 B e AT 20 20
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SRRARNE, EOREIE S WKE, ERERFYRE, BMEASIKEY&
N E, REBEHKY. RGEFERYE (ntensive Care Unit, ICU) fF
Bemfla), RGHKE (BEBEWE . W& ORAE. REE. ML, O
RE . L)EEg. i, RINEERE Wil ZIRFAR, FLEMR. ke,
IR AR R B IR B BIAE) MRAER, REMESAHEENE, REEHE
BER ], ARFHESIREHEENE, RETWEREHEENRE, RFEHAE
o1, RJGE 30 REIFEARAERABE R, ARJE 90 KRG AAEH AR 8] XA JE 90
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AR R H SPSS 26.0 Giit AR EIHAT A Im PR3 . THE B R 27
ME G HRR, tH R8I PR 72 R oR ;s 56 R 5010 132 & 3R
H ot A5, HEEREAF G MR AR R, 7R R IES A
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3.1 BEHE

M 2022 4 5 H & 2023 4F 1 H, JRICE 41 B8, 5P 28 191 (68.3%),
2 13 B (31.7%), FALFER 63 (50-75) % . 47 BMI N 21.98 (18.51-
28.53), BEAREHIEW TH. . D52 24 61 (58.5%)+ 6 (14.6%)+
11 (26.9%), H 96 (21.9%) HBFIEITHIA B, 2 6] (4.9%) B [FER
BAGME. VERE. MEc T BE T EE, 20 B (488%), HAR 13
% (31.7%), 84 (19.5%) srilfi TH LB R NE. H 16 %] (39.0%) &
HiIEFARE, 29 # (70.7%) BHZRAATHRBAIT o VR0 B G R TR ]
WL 1.

1 BE WG RRHE

N=41 (N, %)
GRS 63.46+6.83
el
5 28 (68.3)
% 13 (31.7)
BMI 21.98+2.16
WA A& 23 (56.1)
el 2 17 (41.5)
B ht
[iINES 26 (14.6)
PR & 4 (9.8)
RN 22 (49
FAE & 16 (39.0)
JibeRg 1
i - B 13 (31.7)
i B 20 (48.8)

i Bt 8 (19.5)




N=41 (N, %)
p-TNM
I 24 (58.5)
11 6 (14.6)
I 11 (26.9)
Wi Bh 29 (70.7)
3.2 FAER

41 BEE AT =V H B ERARIG AR, BRI I I SOT BB, TR
IfE] (325460min). £ JJIEHPLE AT FARE 27 6 (65.9%), FlRI MG
B, WRIEETIMIW, A 29 6] (70.7%) HBEEWE I KBS & 177 2,
RS KA 12 B8 B DA GO RHIIR R 2 Rl 8, X
A 2 4 (4.9%) BERFEMEEBCT U, REWKERE, TIFRIERE
IR 6 1 (14.6%), A 12 4] (29.3%) H3& HIA G M fs B 7 BEHIMT
Ao P QB IR AR B s AR, 8 9] (19.5%) B3 PR E G T N Bt 4T
AHECEGERIR, 4 6] (9.8%) HBEH MR 2805, HILE EWR,
WREAR, REMARZMZ S . 13 1] (31.7%) HBF HILORLT, OB 3ANR
MBFHEAY, FoBRENEEBMREOshE®E, U RLERGEKE EH,
oy B I ), TULZYIRNG M, EARNIO =S . TR
Hdls WAk 2.

K2 BEMFARER

N=41 (N, %)

FAITK

HIREIN 27 (65.9)

i i e 14 (34.1)
W& 75 5

FIME 12 (29.3)

xR 29 (70.7)
ARG I RAE

o 6 (14.6)




N=41 (N, %)
I s AR 12 (29.3)
it TR 8 (19.5)
W3k 1 22 451 1 4 (9.8)
DR 13 (31.7)
25 58 A 1 T 350 i I 2 (4.9)
FARES[E (min) 315+40.92

33RERBENEKRBEEAR
D EAER B W — GO Al sk 1ICG AHOERTKE AN B BB W& H R TE] .
M4 5 KA 23.68+1.90cm, &R B KA 35.61+3.57cm, &R H 113 % &
3.36+0.45cm, W& DR THIKE 29.87+2.64cm, ICG EAZKIA] 74.05+41.27s.
TEAEE W3R 3.
3 ERE W — ARG

N=41
M 5K (ecm) 23.68+1.90
EWRBKE (em) 35.61+3.57

EREPYEE (em) 3.36+0.45

W& H =TT (em) 29.87+2.64
ICG A& H] (s) 74.05+41.27

3.4 NEISTAERFFERI R

AR [A1<90s 4145 BARIT [ >90s ZL7EERBNT CRERAT. B, &4
)L AEEE L PER). BMIL WORUCR S ORI . AT S KIE wig T
B P PR 75 A B B T S T B BT R e (R 4D
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R A AN[A AT AL PR

TOTAL BAREA<00s S AZHE] > .
(N=41) (N=30) 90s (N=11)
Y 63.46+6.83 63.30+6.77 63.91+7.30 0.744
BMI (Kg/m2) 21.98+2.16 22.3242.31 21.07+1.39 0.080*
P51 0.280%**
% 28 (68.3) 22 (73.3) 6 (54.5)
'S 13 (31.7) 8 (26.7) 5 (45.5)
WA 5t 0.726**
A 23 (56.1) 16 (53.3) 7 (63.6)
7 18 (43.9) 14 (46.7) 4 (36.4)
R s 0.736%*
A 17 (41.5) 13 (43.3) 4 (36.4)
T 24 (58.5) 17 (56.7) 7 (63.6)
fe L 52 0.167**
A 6 (14.6) 6 (20.0) 0 (0.0)
7 35 (85.4) 24 (80.0) 11 (100.0)
PR 52 1.000%*
A 4 (9.80) 3 (10.0) 1 (9.1
T 37 (90.2) 27 (90.0) 10 (90.9)
b Lo S 1.000%*
A 2 (4.9) 2 (6.7 0 (0.0)
7 39 (95.1) 28 (93.3) 11 (100.0)
FARE 0.287**
A 16 (39.0) 10 (33.3) 6 (54.5)
. 25 (61.0) 20 (66.7) 5 (45.5)
PRI R R 27.03+3.78 30.00+4.01 0.573
M 5K E 23.54+1.81 24.0542.15 0.611
Wi AR kA ] PR S 30.19+2.71 29.014+2.31 0.467
et L Fr a7 0.052%*
P 29 (70.7) 24 (80.0) 5 (45.5)
= 12 (29.3) 6 (20.0) 6 (54.5)

I B ESAIERER « R 2. REAN-ARBREMAETRE I &5, MAMMIESK
BRI (')
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3.5 RERERR

BERE CT RERE R AMER R, F1MEDT 200ml B, -5 A
ABIRE . DRI P EESUE, WEIEY O SIRE, KoM EOIRR,
FRH BB 3 AR KA I ok 8 T Bk B Pl R B A AL 3Bk B i e SR TR
DR, THEAEERGRTmE RS . RENE>90s B 30 REFRIE
ENRERN 36.4%, BT EBE<90s, BEZT%ER. BENE<90s 45
ERBRREARTIRE, FHASIRE, BRREE N EET B4R E >
90s 4, HERBEFGRITHR L. AESAGNERIRGEFRE . ICU (EFmE
& 90 KK I RAEFFNBE R RIET- R 2 RB TG, VEANEE L S.

5 ARG E

AR [7]<90s AR [E] >90s
(N=30) (N=11) Pl
M A X 5HRE (D) 4.87+1.80 6.00+1.10 0.018
EERIFRYIA 51 (D 6.90£1.16 7.82+0.75 0.023
KRB R EE (D 6.10£1.32 7.64+1.75 0.009
KA EFRE (D) 9.97+1.73 9.82+2.93 0.271
ICU {E R [a] (d) 1.27+0.58 1.00+0.00 0.114
AR JE AR Al (dD 10.80+1.38 12.00+1.18 0.019
30 R AE FF AP % 2 (6.7) 4 (36.4) 0.019
90 R A AIE FF A Bt % 0 (0 0 (0 1.000
90 RAET-H 1 (3.3) 0 (0) 0.545

3.6 & REE]HAE X RN B ] 0 4

5| 0% 75 £ AR I A (A OGS e (R R R 6, BRI R T ieos: BEREAT
WERTT, KFARTT SRR N SR M s B2 2 s BAR BT R ARG R R, A
HERRIR AR R, FRA KT AR R M 1 p<0.20 (IR Z 4T Z K F Logistic [A]17
OHT, TEHERRS BB A4S Erb P<<0.001 IR IAT S BIEYT (OR: 2.208;
95%CI: 0.394-12.388; p=0.368), RMIEHRF AR (OR: 7.964; 95%CI: 1.445-
43.881; p=0.017) LM RRE S B4 MRMLERER. F450E 1% 6.
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R 6 TARI 8] (1 LR R AN 2 2 70 #r

Univariate OR Multivariate OR
p value p value
(95% CI) (95% CI)

P (5 0.625 (0.204-1.910) 0.625 - -
TE 0.985 (0.974-0.995) 0.005 - -
BMI 0.953 (0.923-0.984) 0.003 - -
R SR sk 0.438 (0.180-1.063) 0.068 - -
R SR 0.308 (0.100-0.944) 0.039 - -

BE R 2 0.333 (0.035-3.205) 0.341 - -
FARE 0.600 (0.218-1.651) 0.323 - -

ENCIISE:4S 0.975 (0.958-0.992) 0.005 - -

TR TT 0.208 (0.079-0.546) 0.001  2.208 (0.394-12.388) 0.368

15 E 0.154 (0.035-0.682) 0.154 - -

i s e R 0.125 (0.038-0.415) 0.001  7.964 (1.445-43.881) 0.017

i 5 KAE 0.960 (0.932-0.988) 0.005 - -

EIREREYEE 0757 (0.618-0.927) 0.007 - -
WIS D EWIIEE 0.966 (0.944-0.989) 0.004 - i

3.7 Z M EIR 4
L ARSRHE S AT, R 23 S S AR B IR SRR R BORE A RIS I R 5 AR A
FERERAT LA RN 0 HT, R BA RN FEILR 7.
% 7 BRI 5 R I RE X R

Gt ARIRHEA 2R EL FrRUEA 5L t [
A B P rE IR Beta

P 51 0.341 0.686 0.112 0.497  0.623

BMI -0.195 0.136 -0.293 -1.436  0.161

seb a9 5 -1.275 1.064 -0.194 -1.199  0.240

FARITA 1.033 0.702 0.346 1.471 0.151

W& 77 3 0.326 0.561 0.105 0.581 0.565

EORE I R -0.890 0.529 -0.277 -1.683  0.102

W& 2 R -0.091 0.104 -0.168 -0.877  0.387
ENERIE ! -0.291 0.379 -0.178 -0.767  0.449

N | W5 2 3 A% ) ) 0.008 0.008 0.229 0.951 0.349
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AHETARRNE M 1 AR B8 e B8 M W % AR W) 6 1 AL P 5 20 )
R R 3R K M W 4 S AR IS 1) ) TR0 T M VB HE v DA 28 TR 5 I RE 2 T) )
KR o

CLAFTTUESTEIRE 90s MU AIE APERY, 25 b, BE S
ke BMIL . RETREE A ATHBa T TRESRETA. g 5K
KL BN E AP 98 B W& O WA ] R PR e AR I TR R T 90s /G
B, X TR RN A E - E e, BEEdZRRMI, BF
TS T AR BT AT 90s FfERIAIR .  ICG I A Lif#ikm B i
TR EYI & LAL, (e et N HZUR 5 B A AL ML 2= W) & 1 AR I 1],
I3 o IRV RUBCE IR 2 B Y DI SR DL B, By
WEFUESEYI & AL RS IREE s, AR IRE BB, (B3R 0 FT A 45 2R A0
SEY GHFRRER B AT RS 20%E0IR B 1 MLiE B4 KNS kR,
LR AR Bt L P 508 1 5 R 5 TR B 8 2 B AR R854 331, IRF I A &, L)%
M FESL . EOIRE ZBIHRA M ZE=RL, ZAHLMNGIRSE, X T EEwE Dt
s # 2 Ar— 2 FE IR0l s AR e B, B U R s e ks, Il
VTR AN AR P AR L %, BT (a] . BMI JORHT 8 2 B E IR IR
DU — &R 7, & FRARDUIGS, 1 B LB S A R B ey, S R TR] A
Fifd. WIE T RTRVER B KRS BARK (] 2 AR, RrEIRE
FRIRAL AR % i B N VIR 15 A 5% I th i S 7 T e GV E A R IS L0, it B
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