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Abstract

Objective: To compare the application effects of nanocarbon and indocyanine green in tracking
sentinel lymph nodes (SLN) in early cervical cancer, explore the tracing effects of the two tracers,
and provide a reference for selecting tracers for clinical work. Methods: 73 patients with ear-
ly-stage cervical cancer admitted to the Department of Gynecology, Qingdao University Affiliated
Hospital from June 2019 to June 2023 were selected as the research subjects. All cases underwent
cervical injection of nanocarbon and indocyanine green for sentinel lymph node (SLN) tracing. The
development conditions of the two tracers and the tracing effect of SLN were analyzed. All patients
underwent extensive hysterectomy (laparoscopic or open) and pelvic lymph node dissection. Ac-
cording to the SLN tracer used, the patients were divided into nanocarbon group (n = 40) and in-
docyanine green group (n = 33). After injecting a tracer into the cervix, the first black-stained
lymph node or the purple fluorescent lymph node identified under fluoroscopy is the SLN. The SLN
is removed and sent for rapid pathological examination, and then extensive hysterectomy and
pelvic lymph node dissection are performed. All lymph nodes underwent routine pathological
examination and/or immunohistochemical staining. Results: The total detection rate of SLN in the
nanocarbon group was 90% (36/40), sensitivity was 80% (4/5), the false negative rate was 20%
(1/5) and negative predictive value was 97% (32/33). The indocyanine green group had a total
SLN detection rate of 100% (33/33), sensitivity of 100% (3/3), false negative rate of 0, and negative
predictive value of 100% (30/30). Comparing the total detection rate of the two groups, the indo-
cyanine green group performed better, but P = 0.049, and the difference was not statistically sig-
nificant. Conclusion: When patients with early cervical cancer use nanocarbon or indocyanine
green tracers, the developed SLN has a high detection rate and accuracy, and both are relatively
feasible tracing methods. In actual clinical applications, indocyanine green tracer performs better
and can be selected according to actual conditions.
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BRI R A& ], (HUORERE ISk s bk LS R AR AR TR - i B AN St - R 2
TURYE, BRIV T EIUVE TR M EEE R, AR TR DA 52 BN R HEMAI[2], T EIUEIRITIR
Palls R WIHEAT 73 T AR S A 2E, 2022 4F (NCCN & it I AR SEBRAE T ) Hhitk R 45 I8 R0 2 '8 90
FIGO 2 WI(IAL~NA2) FAR L EF AL IR, 2RI, FEEDTHEORIIEE R, SLN IX—Hiaritd:, Hmsz®

DOI: 10.12677/acm.2024.143873 1515 e R 2= 273k e


https://doi.org/10.12677/acm.2024.143873
http://creativecommons.org/licenses/by/4.0/

MRk 4%

Iz HEE, R ER R R S T AR RS R . IR PR T RN, R S A L R R AR
15%~20%, X% BT 80% ) & #5217 i BE i A bk L2 45 DI B (PLND), 7K 5236 S8 K I AR UL A R 4T
WRELSE DI BR AT e 51 R 22 I ACRE R RV, 1 EL E BT 0 DA g B P 90k EL 5 47 0 fiek 8 4 M 3 50 B Tl R [3] -
X TR S R, IR P EAR TR VS B BEAR IR IR, SR> G AN I SO, S AR TS IR
e AR A TR A AR IR R IR T

R, SLN JREFVPATM L S5IREZ 2 T AT 2 000, HAEIARRG Y I ik 78 s gk AT 7 i
Z22ik. 21 Y], WRNHIE L 50K SLN RMESH T 53U, Yahata Z[4]@d A 5He i, SLN /REREL
KRBT 50 E SR T 24T, AR E K% . Diab [5]@id 28 & LRI B FIESE, SLN 7R
XFE S BHET S, PR, JEEE 7 HE RS TR EAS AT 2022 4, SR
¥ % 2% £ 989 I (National Comprehensive Cancer Network, NCCN)Kf SLN 7 i A48 N 511725 28 1 96 7
H, 45 SLN RERECRIHE R 748 SHIEH .

PG, 7ERARMIGIR SR, BRITF 2306 SLN JRERFRTENG RN s T 47, 4R s 2
SLN REZFIBCH R 73 o AN FORT G IR VR B S 15| R 5 4 P 7 B2 7R E L 30 B 20 v SLN (e
AR BT LR, DA PRI % 58 2008 B ) SLN /R ER AR S 2% .

2. #IRE I
21, — AR

14 2019 4F 6 H 2 2023 4F 10 H T & K% g & Bt d BHOE IR FR B2 W+ 5 3, H R %
FARIGIT () B35 35 73 45 20 S5 I U0 5, AR 18 B i 7 BB B FIGO (2018 4F) F A B 43 B it
ARJEHHEIESZ B W8 1A2 . 1B1 9. 1B2 1. 1B3 1. NAL AT ICp1 3, FFBENL AM4L, H4E
WM (46.1 £10.6) % ; FRFERAL, e 58 41, Ay 15 B, FAEH 1. 1A2 3 10 4, 1B1 1 22 5, 1B2
W18 1, 1B3 #7451, HALHA 9 %, 1NCp 3 7 f5; ARFIATH BT 51, RFIATFEIHEDIA 21 4.
AW CIRTF R BEAC R G 4, e B o8 288 T AR 0 (R 15 1 1R Rk AT i bk R o i

Hebbrate: 1) SRUEARE .. SRR e EAE R 2) BRAEA 2l T R sh s 3) IR K&
G ER B R DR G568 o b 5578 ; 4) BRAEA BRI ks 5) MIRGIFEHUEHE; 6) AHEK
HIRE, FEFARER, TEMZFARE. FEEM—TIAGEALL.

22. BIRAE

2.2.1. FERF
YK IR IR BIESR (25 mg/0.5mL, EFERSESZZ MM AR AT 5 SRR LE(25 mg, FHRER]
PV A FR TR A7) o

2.2.2. SLN ;R F 3%

© YoRBAL: FIAEFEUKK 05 mL KBRS 1 mL, 451 T FES3 M. 9 MK 05 mL,
Sk (1~3 mm)JEIR(1~2 em)ZZRiEST, IR 3 ming @ WAL R 2.5%0|RE 4% 1 mL
B3 AR 9 SIS, JeiR BRSNS, IR AT 3 ming BT R R E 44 R R BE A S it
N ilbas i
223. FRFZERIERE

FARG RNERB I E) Z 2T EUBRAR KRR EAERIR + BEDKSFHESERR, w
BERES sE e, FTIFE I, SRR AL B Yebk gt B AT MRS, WIS SR 2Ot B, WoR%
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R R ORI AT BT, AL B E R IR B S R R B R 45 1E DY SLN,  JR ikt
PRV ERE &, ARPJEIR SLN R B2, BEBIFERESIESS 30 min 58 R & .

224, RIEHE
ARG SLN AT PRIEVKIER DR, VIR B bk EL 25 AT 1 M B A A0 (30) S e AL UL~ e (s
L 22 G5 SR D9 Tt L 5 R RS I b ofe

2.2.5. SLN #&ME RN #5RE

83 E Louisville K2 SLN KB AR PEANArifE: SLN K5 = (K SLN 5 451 B0/ 7 24 i 5 1 550
x 100%; REE = (SLN JLFHVER 1K H SLN s sk L5 B PR 1 45) x 100%: F¢5% & = (SLN &
R P97 051 A5/ SN AR bk B 45 151 9 BR PR IR 993 4911 4) x 100% #HERfIZE = [(SLIN 75 #EAS 75 J BB PR A LB
PRI B B0 SLN 1% x 100%; RBATEZR = (SLN 5 H B P il SLN 99 451 BH 14975 1 B0/ SLN
B T E AR 150 x 100%; BAPERINE = [SLN F 5% 5150 (SLN A Vw61 % + SLN 2B
PEIF B %] x 100%.

2.2.6. GeitFE S

BT P ) SN A R . ARFEIEBALAY SLN A H 3R &5 45 5] SPSS (version 26.0)4t i #44
R (version 4.2.2)H4T 4047 THECHRI UGB B 2 380K, THECBORI AR (140 K28 R A o R 365 Fisher
FEHMER . B P <0.05 AZRH G HHE L
3. BR
3.1 —MRim PR BT EL SR

PRALIRAR TR L, S goRoaR AL 32 1], i 8 I, 1A2~1B3 U1 31 fil, 11ALJH 4 B, 11Cpl
W15 i, mEIRkE Al 26 1, RJE 7 B, 1A2~1B3 1 27 1], 1AL 13 %1, 11ICpl 13 fl; WL
WL RERRAY . RSB SR R ZE R B G (P > 0.05). WL 1.

Table 1. Comparison results of clinical data between the two groups
= 1. W EER SRR RER

[ALL] KRR A NG|k 42

A P value
N=73 N =40 N =33
i 46.1+10.6 475+11.4 45.7+9.84 0.478
RELS A 0.899
{458 58 (79.5%) 32 (80.0%) 26 (78.8%)
JikseE 15 (20.5%) 8 (20.0%) 7 (21.2%)
7 0.883
I 3 58 (79.5%) 31 (77.5%) 27 (81.8%)
113 7 (9.6%) 4 (10%) 3 (4.1%)
1 3 8 (10.9%) 5 (12.5%) 3 (4.1%)
HrimEh T 5 (6.02%) 3 (7.50%) 2 (4.65%) 0.810
HEY) 21 (25.3%) 9 (22.5%) 12 (27.9%) 0.196
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3.2. SLN pY#& H k¥R

PRALEE T, 9PRR A : 40 BEF PR H SLN MI%0EN 36 171, Skt h 90% (36/40); 15|k 4%
. 33 A SLN % E N 33 ], Sk HI 2 A 100% (33/33). MM/ ER 72T SLN Sk Hi 28
HERR. RS REUE. BIMEBIMEE, ZER LSRR (P >0.05), W%k 2.

Table 2. Comparison of detection indicators between the two groups
7= 2. M2 EE HIERREER

AR Mg e 75 2 2H.
P value
N =40 N =33

for H e 36/40 (90%) 33/33 (100%) 0.064

T2 36/36 (100%) 33/33 (100%) 1

R 32/32 (100%) 30/30 (100%) 1
REPUE 4/5 (80%) 3/3 (100%) 0.439
ELRERES 1/5 (20%) 0 (0%) 0.102
IF = Fol 32/33 (97%) 30/30 (100%) 0.340

3.3. SLN #& T 64

73 1) B FE R, 69 i ThAS /b 1 K SLN, i SLN Bk HY 4 94.5% (69/73). 69 il &5 i
# 7 %1 SLN BT HE SLN A8, 141 SLN K 2521 HE SLN BH%E, 62 7] H55 1 SLN & HE SLN Ji i 45
I NEAE: K SPSS (version 26.0)4 14k 44, % SLN Al PLN #8175 5 () — i 47 Kappa #:46, Kappa
{9 0.316, P =0.005, SLN A1 PLN #1550 —EE kit W& 3.

Table 3. Comparison of intraoperative SLN pathological results and non-SLN metastasis status in overall cases

3. BERRGIART SLN fFIBLERS5IE SLN IR

4 SLN 5 B
S Mt Kappa FRUEIR 7 P1H
¥ 4 S 4
RS 62 0 62
SLIN & $1% B 0.316 0.108 0.005
R 7 1 8
Mt 69 1 70

3.4.SLN &% 18R

PRI R AR ER A A B L, 9K IR 2H 40 9 B3 JLUIBRR EL 45 815 4>, LAl SLN 209 #, R
I L 42.1% (88/209). #EAh 38.7% (81/209), 5 bk 45 MK 25.6% (209/815); 15|k 44
33 il R F AL UIBRIMR S5 703 M, LA SLN 148 ML, B3 AL m AL 1L 42.5% (63/148). #& 7l 37.8%
(56/148) (5 itk D45 4] 21.1% (148/703). PZHIEZ G #3062 SLN BRI, ZRILGiFEE L. W
® 4,
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Table 4. SLN development distribution data between two groups

DR

F< 4. PLHZ I8 SLN

o P SLN #RAL 35 7L W EFEIKE AT %
- #) )] )] el )] )] el [H)]
gk N=40 209 81(38.7) 20(9.5) 88(421) 1(0.4) 13 (6.2) 5(2.3) 2 (0.9)
MIvEEsi4l N=33 148 56(37.81) 16(10.8) 63 (42.5) 0 (0) 8 (5.4) 1(0.6) 6 (4.0)
3.5. SLN B H RS IE =
SLN S H R Em R xR, EREESr, WES . SaEE). KERER . FARKBE. 53R

TEERFERT SLN FRLEVAKS H 238 JER2 I, (A8 (P = 0.003)%F SLN ST H 2 A A Se it 22 X, {Hn]
LA HE 0G| e 5 SR AR BLAN AR R 4L, AT A 2 S (P < 0.05), WURERFIRYIEFE MR FER R 2 —. W&

5.

Table 5. Single factor analysis of factors affecting the total detection rate of SLN

5. #Mg SLN BB EEEZWREEEZES

Bl ALL Rk i P value
N=73 N =4 N =69
pag il 0.049
P N 40 (48.2%) 4 (100%) 36 (52.1%)
Mg R 75 R 2. 43 (51.8%) 0 (0.00%) 33 (47.8%)
Rt 46.1+10.6 64.0 +6.38 48.3+10.2 0.003
I 43 Y 0.184
Wi 58 (81.5%) 2 (50.0%) 56 (81.1%)
Jh e 15 (18.5%) 2 (50.0%) 13 (18.9%)
gag i 0.321
| 3 58 (79.45%) 2 (50.0%) 56 (81.1%)
13 7 (9.58%) 1 (25.0%) 6 (8.69%)
1 8 (10.95%) 1 (25.0%) 7 (10.14%)
wrm LY 5 (6.02%) 0 (0.00%) 5 (6.33%) 0.580
HED) 21 (25.3%) 0 (0.00%) 21 (26.6%) 0.194
Ji&E R/ em 0.321
<2cm 13 (22.0%) 2 (50.0%) 11 (15.9%)
2~4 cm 33 (55.9%) 1 (25.0%) 32 (46.3%)
>4 cm 13 (22.0%) 1 (25.0%) 12 (17.3%)
e e Y2 R 0.411
<1/3 25 (41.0%) 1 (25.0%) 24 (42.1%)
1/3~2/3 22 (36.1%) 1 (25.0%) 21 (36.8%)
>2/3 84 )Z 14 (23.0%) 2 (50.0%) 12 (21.1%)
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2R
FARBRE 0.194
% 52 (71.2%) 4 (100%) 48 (69.5%)
s 5 21 (28.7%) 0 (0.00%) 21 (30.4%)
Jhk & g 0.419
% 36 (55.4%) 3 (75.0%) 33 (54.1%)
B 29 (44.6%) 1 (25.0%) 28 (45.9%)
4. ¥ig

T E S A — e WL A BRI R, — B A ot AR B A R R & A, B HPV SR
M, IRERREEFMERBECRE TR, HERRPER, MR WMERNEE. U1 50
i B UGG, B RITHARNRE, B2 R HE I Rmaa R Rl . St aE N, b
3556 SRR 1) 7 4 0 1 P A . HPV B8 v (0 HE T DA S B S0 0 7 1057 A, 0 D 8 0 1 £ 25080 S
1992~2012 4 RK & 2 /> [ 5 FH - X 5 2000 (1 BN BR A0 B 09 28 BB T 30 Mk R LR B ka3, RO FIBE TS
RIGERFFEEE TR, SEE S IOR N &0 R R0 Motadh, SR T 4.5%, HASE 308 Rm %
RHEREAL 1.7% [6]. HETFARVIRIIAME N B W7 B 8 B E M 20T TR, MRSy iz 7E4
DIBCA AR LSS o BAT AL 58 000U 23l bk 0 485 W R A AEVE 2 ko, LRI TR [ . B R
. ARJEME RN HEERES . NI ARSE[7] [8]. A TTRIR, FUE S0 B A A
FE 3N 25%~30% [9] [10], FH:T ik, RZE—MEREHEREIT 7 NALELAT, SLN IERRERHR LS A .
SLN VoS ) V2 N T A 2R Ak, LR« FF) 25968 | Bl JoR e S 0 1 e 8 AR E 29T 77 e - NCCN
SPL AR 1 PR 52 e 41 B 92 0 PRI 3 940 EEL 85 9 ke 9 L M 7L i £ DR e B SN VA, Vi A B ek ) S 3 T
AT MBS IR B A T, AT S T AR T A A R (R RE SLIN VRS R E FH T 7 B S0 TR T [11] [12] [13],
2023 £ 1 {ir {NCCN ¥ 2 U e PR S B FE B ) rhHEFER YA M B DI BR AN XU 725 fs bk 2 45 D B oK (B3
IR L4 R 5) 2 IA2 2] 1B2 JeFi4y 1B3~NAL A 1 1k 167 77 ¥ [RIN 8 B 4 7E SLN 35K (SLNB)/E A 2
M LEYIBR(PLND) 1 B A7 E(H 2A) [14].

£ SLN V&R (IR S, s o 58 67 i e e A% 1 36 — Sl bk L 45— — T W Wbk 2 45 (SLIN), It
A R ER R A AR, A v WO AR ER A P TR, X S R I E U R B S UG A S AR
o HRTM AR H SLN /REFRAR EZONEYE R FBUR AL R ANkl o A WiE PR YRl A )
BUFE. ERE. FREsS, EageRFEEN. 24, B2 THERGF. BERPSERA, afElk
PRETZ R, &R iR EEFI[15]. T H S0 E AR 2L, I8 ik L R Tk
L4 5| ARtk L 45 0 U [16] o I HR B e Ak E2 A IS [R) Ky B~15 min,  Hoor /DN, BRARE I ZE . SVREL
B o PR P B 45 G i 2RSS, FEA R R EURERYRI17]. HAEWENTEIR RS, A 5
FOL TR L A o 8 — 0 AR5 (18], HH B K 63% 11 B Bt B A FR R /Rl SLIN 7 ER 711,
SH TSR AR RRAT OG0 BUR A% F DR R St 2 PR B R T2 7, AR AR TE N JBUR A% 2R 1 fa
REERAFHE o GORRIS N EYEEG R, HE NN SLNB, CHIESE AE & R0R B & P S g
SLN, n&h B « SUIRE . FUIR AR 25 [19] [20] [21]. WM 4(1CG) 2 H A& F %€ 6 SLN 7R EEF[22],
W5 W S 52T LT AR Ja R H R Y65 5 Tl i 2 e BRI AR A BR B OR, B A th 2 E s
EHERE R ER T
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AT FUAE I 3 A 9K R MG e 2% P MO BRI B SRR, 45 R, 9K R4S A0 90%, 5]
R SR ALAS 30 100%, M5 241 SLN et 2 im TaRkom4l, HERLG AR (P = 0.05), fEAR
FBATTARIUAE TOLIR K | 2o i SLN HER R, REUE IR, SCPriR gk R o s SLN
BTG, AT FARDIER. BUEfEE 008, R E S SLN &, W5 R BB gl oK ok B
HA MRS -

gi b, ERMESEEHE KT ARG, BAGE HILEGTT, BE AL RS P e (0 2 U
SLIN A7 B A RO — o AT T2 308 T 290 R e RTING | W 5 o A B R S2 FH B, I R e R, AR
{7 SLN JR 7R, # BE e i ARSI B B SE PR 2 I LAk 6 A BRI 5, Ml 2 B 75 AR IR R O 106
Higa it &5, AEHAERE R THUAMEHET M, EX T KRB, AR — BB AR AR R TT
Ko EARBFTA, BEZORERRILT, HAfEARERD, 2R, £5R0ITES, R4
By RFEAR, DU R EAER SR .
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