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Abstract

Objective: To explore the feasibility and clinical value of nano-carbon for sentinel lymph node
mapping through cervical injection in patients with early endometrial cancer. Methods: From June
2019 to September 2021 in the Department of Gynecology of Qingdao University Affiliated Hospit-
al, 68 patients were included who required surgery for early endometrial cancer, the postopera-
tive pathology confirmed that there were 22 patients with high differentiation (G1), 31 patients
with medium differentiation (G2), 9 patients with low differentiation (G3), and 6 patients with
special type. The risk of early endometrial cancer was stratified according to the standards of the
European Medical Conference of Oncology (ESMO) and the Chinese Branch of Gynecological On-
cology. A total of 51 patients were at low risk and 17 were at medium risk. All enrolled patients
were dilute to 1 mL by carbon nanoparticles (25 mg/0.5ml) injection under laparoscopic vision,
and injected 0.5 ml at 3 and 9 points of the cervix respectively. Injection of nano carbon laparos-
copic identified within 30 min of sentinel lymph node and frozen pathological examination and
excision, regardless of the sentinel lumph node frozen results if they are positive for pelvic lymph
node cleaning line system, if the sentinel lymph node freezing result is positive or tumor lesion
invasion and deep muscularis risk factors exist, such as line with high lymph node cleaning the
abdominal aorta, otherwise, low para-aortic lymph node dissection was performed. Other spe-
cimens were sent for routine pathological examination. Overall sentinel lymph node (SLN) de-
tection rate, bilateral pelvic detection rate, sensitivity, negative predictive value and distribu-
tion of SLN were calculated. Results: (1) In this study, the total detection rate of SLN in 68 pa-
tients was 91.18% (62/68), and the bilateral pelvic detection rate was 72.06% (49/68). (2) The
total detection rate of PARa-aortic SLN was 30.88% (21/68). 3) Lymph node metastasis was
confirmed by postoperative pathology in 9 patients, of which 8 were SLN positive and 1 was false
negative, with a sensitivity of 88.89% (8/9) and a negative predictive value of 98.33% (59/60).
(#) Among the 51 low-risk patients, only 1 had positive lymph node, the metastasis rate was
1.96%, SLN sensitivity and negative predictive value were 100%. Among the 17 medium-high
risk patients, 8 were lymph node positive, including 1 false negative SLN, with a sensitivity of
87.5% (7/8) and a negative predictive value of 90% (9/10). The incidence of lymph node me-
tastasis was 47.06% (8/17) in the middle and high risk groups, including 2 isolated para-aortic
lymph node metastasis 11.76% (2/17). (5) A total of 399 SLNS were detected in this study, of
which the most developed sites were external iliac 40.35% (161/399), followed by obturator fo-
ram 29.07% (116/399), para-aortic 14.04% (56/399), anterior sacral 8.52% (34/399) and total
iliac 8.02% (32/399). Conclusions: Sentinel lymph node mapping has high sensitivity and negative
predictive valuein patients with early endometrial cancer and can be used as an alternative to
systematic lymph node dissection in low-risk patients. It should be used with caution in patients at
high risk for endometrial cancer.
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I bk 2 2% (sentinel lymph node, SLN) & 48 B Jo el as B 8k X 420 2R B 51 it i) — /N B2 NIk L 4
B IR R A DX SR B 5 A R () 58— Sk B . FLAE 1977 4F Cabanas Bt 7E ¢ T B 20 bk B 45 #6481 i diE
FEH T T RIS AR S U FR[3]. 1996 4F, BURKE #4 img ibk L 45 R B8 51N T 5 3 IR (K 72 [4],
it LR R E, HAT3EE NCCON 155 O 7 5 IS G 7 5 A M6t 258 v LR i s bk L0 285 2%
KIERRASGRMEETF . BEAT DN H RS AT A BT, 0T DU T R G V) Btk R 4517 ok
IR JG F:ARERI R @, SR, Ye Z5[SIWFFCIRIE, SLN 7E & fa 4L B K EUR AU 20%,  BH M TIE
4 83.3%, (BBATHEZEIL 80%. BRI, A5 5% F Ik 2 4 /s B A o v A PR s A o ) S R A AE S Do

EAT, [ Fr b 3 S A | s S 8 B S S AT AT R S5 BR . 32 B PR Mg e 4R 45 R A
€, HAEMEE NI AT RO GIIRES, A R AR HER A R . H2, I 4 7 EAROR &) 5t
MRFR PR B o L, VGG RAE 52 BRI TTANK A =2 B E A W VE R R ORI 1, RE RS %)
PEEABREE AN, X FARME /N, WEARENRHELREE. [N, 99K KRR EE]
TG 7 {5 FHRR IR 1) R 58 B A I U R I, L FH N DK 7 B ) 4 1 5 P08 D T I 9k E2 i L 28 78%0~96.5%
[6]o AT FEIE FIANK o0 B 5 A sl B AT B B, BAERR — MRS A 2 &UriEH |
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2. EMEFE
2.1. ARMR

HEFEE 2019 48 7 A £ 2021 £ 9 A T8 B REWBEGTM 2 & 2T ARGBST 75 A BE B 68
B, BEFE 35~70 &, FEIFER 56 ¥ . RTLSEER SR BEIESCY T 5 ABGE, HARRTRAZR 508
RIERAH T ERIMNERSIEYE, 158G E NCON fa 1T 4t 70 1 5 R B B0 7 5 B J . RETEIRAT
BALST SRS R, TonT REsm itk AR BRI AR TR 8L, R G I AR R . R TR B TR
Al I F R AE I AOROR BEAT BT R D 5ot . b st GO 22 B, T th(G2)& 31 i,
R (G 9 ], HFRIRISTY R 6 ] ALIE KRNI RT = 27 2 I(ESMO) S 3R E AR HIR 70 25 F AR vHE X
HHF B N AT a4 B M2 G B G2 HVUZRIEIRE<12 (7 8 W IR e MKE R 78
PR, RHAS G3 HAUZRIERE>1/2 DL IR I8 B & SOV Ra 15 IBE, KN
T oF 2R E N T B ARE 7] [SPHLHRE B 516, hEfal 17 6.
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BRI H E KA F](25 mg/0.5ml). 3) SLN /REETE: S MG, NIEEEE N Trocar &<,
NGB R TR, BB KSR e il T B 3t A — 42 R R 2 A= 58 o B 570 10
WFo BNLAIEIE R A B R A YUK R E SRR RS 1 ml, 25 FEH03 M. 9 SIS ES 0.5 ml, Jeik
(1~3 mm)JG IR (1~2 cm) M8 VER, FBARAF 1 mine 754505 PB4 1| kb e ez, Bk
ANERF o PETRERFNESS S5 30 min PN SE RIS BEER AT, D) Bk 5 1R 0 A bk 0 25 528 BROs UK s B A A
W T, B2, TRk R B, A BESHET RAMN IR ESER. &2k &R 3k
S50 IR LA UK R B IIE, ATARA IE B Bk 55 bk TR 5 VIR, 5 7 s % 1 2 3 ik 55 1 v 9 L2 45 UK VR
BAPE AT AL S BNk 5k A5 TE o A HRAR A AT A T B o R AR i AR L 5 g B A A 2 R
SR EHE R R 45 Rk T b, PRAk E7 i bk 0 25 00 R R A B PETRIE S5 48 b o 4) 0 IR bRIF
BTG THE SLN R H . XU A SLN A Hi %, I8 13k 5% SLN A 3. SN FH 1 il {5
DA K R BURE S5 4R A

Figure 1. Obturator lymph node seen here by injecting carbon
nanoparticles into the cervix
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Figure 2. Para-aortic lymph nodes developed by cervix injection
of carbon nanoparticles
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3. fIRGER
3.1. HiEHBER TR

AN 68 BIEF, LA 62 il Bk thATE M IS4, SLN &k Ay 91.18% (62/68), Horpxufll
W B B 49 B, N A N 72.06% (49/68). &SN SLN 6 HI KK 80.88% (55/68)+ ]
FL SLN Kt % 72.06% (49/68) FEF Bk SLN £ H %N 30.88% (21/68). #& & SLN 4 Hi %N 27.94%
(19/68) AT SLN £ 2 4 16.18% (11/68), 9 il F A J5 i BUE S 455472, b 8 4] SLN FHME:, 1
BB, REE N 88.89% (8/9), FIPETIMIME A 98.33% (59/60). 1 W4 1.

Table 1. Sentinel lymph node detection results (%)
= 1. BIEH B R HEER (%)

SLN & 54114 SLN Z 5K (%)
SLN &5 62 91.18
K75 SLN 2 5% 49 72.06
SLN fH 8 11.76
LR 9 13.24

3.2. REERPSEEENHABE R REBFHES T

ARHFFANNIG 68 151 P s s e, 42 BRI I PR 125 2% 23 AL (ESMOO) K% 3K [ I L8132 AT HHE X
7B A 0 fE B o) 2, SETHR a3 51 01, R e i 17 0 AR R 51 49, SLN 523 88.24%
(45/51), 1 4 SLN BT, ##% N 1.96% (1/51), SLN R R HEFE LA 100%. s 17
fil, SLN 522309 100%, 7 4] SLN FHPERT 1 5] SLN BIPEAR 5% BIE 28, #E N 47.06% (8/17),
RIFER 87.5% (7/8), FHPETMIME 90% (9/10), VL3 2. BhAbh, 789 BIMRE L B E R, 8 FIAR 5
ESE S 7346 UL R R R S AL IR 1~ 5 A s (s XUy ), e 1 909 I 8 ik 5% SLIN BRI HLAR 5 9 BEAIE 52
NARSLIE Bk o5 k55578, & s fa B 1 5.88%.

Table 2. Lymph node analysis of low risk medium and high risk patients (%)
#2 RERPESREEEZMKEESH(%)

UM JE Bk

b W e R B T ;

) WG BB E SN B T 5 B 1 T RIBUZ
(e 51 1.96 88.24 66.07 44.64 100.00 100.00
g 17 47.06 100.00 70.59 64.71 90.00 87.50

3.3. ISR BEER AR

AT 68 i B3 A, LA H SLN 399 4, Hor B 5 i 22 AL A HE SN R bk 145 40.35% (161/399),
HUCNAFL 29.07% (116/399). R 50k 55 14.04% (56/399) AT 8.52% (34/399)F1#4 5 8.02% (32/399),
EIUEN R RSN, RIS, B3 Sk SRR E A A b, I 3.
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Figure 3. Distribution ratio of SLN developing site
[ 3. SLN B8 53 7 Ll

4. i1

TR VP A AR L 5 IR S AT 7 5 P R I AR 3 0 U A S il Bh i 7 R 9305 VA 1 2B B2 A« R
VF 2RI FE R I 4 K 2 BUE S FE R MR IS a5 3k 8, RIMA&SZ T FARM RV Z IR RAE, 1
BF TR E9]. 1996 45, BURKE #0825 S A i bk L 5/ i 5] N7 8 IS (AR 9 (4] 223 )L+
R R AN B H AT NCCN 1875 O & HEFEAE HMR AT 5 IS o, Jl i 27 39073 i /s R R 2EAT SLN 2218
AERE, DUARRFARIERIER KK . —TURgE T 5 EM R OariEMm iR, LN 278 LT EN
JEE £ BEAT I W B SR R IR 4R R, 455 SLN BB RERIA 93.5% (260/278), RIBEN: 97.9%, Ff
PEFMIAE 9 99.5% [10]. Geppert & [ 1113, K FH M| W# 4 = 0E S E47 SLN 7R ER, XU Z i SLN ffa
HEREIE 96%, AR PFATRTEM AER IR, R RO A B R A R R GTE AR T 14 .

AW TR A B S0 S 9K R R 7792255 68 491l L P9 i &3 2EAT SLN 42|81, 6 62 4] S K He il
MEIREEAS, SLN G H #8 &k 91.18% (62/68), FH XU 2 i 1y S5 (1) A8 A1 49 9, XU ks 32y
72.06% (49/68), KL BHMETIIME A 98.33% . (HAEARSE M 75 N e B2, BHMETONME =k 100%. 1%HF 50
SERLRIN, GRS S TT AR A A5 ) W AR L R AR R R, T ELYE A S SR R AR 3RAS 100%
PIRAPETRIIME, 15 R F WG| S AT SLN /RERIIZE RAH T Ak, AW R 9 Bl B ka5 74,
MR RN 13.24%. HAKAA 1 4] SLN FHE, R ZE N 1.96% (1/51), SLN RS FIBH M FE 3 N
100%. 53 8 BIREEEEAEE, HHBEN 47.06%, 8 HIEEF 1 6] SLN AEME, REUEN 87.5%,
B FIOIAE 90%. BRIk, X - FE B A 1) 7 2 P e R0 8 R AR bk I S e R T R 2R 281G, 2 FH 498 oK i T i
WREL G 2 R B 3w ) R R S R T A TR, 7T AR R G itk L 85 S AT T B W BSE A I F AR . (=
Hob T4 e Y R R, AT 20%~60% 1 R H BB R D 45 T RS, 10%~30% H B3 Bl ik 55 4k 2 485
¥, 1 H R AISL I E SRSk B L5 H6 78 T LR ik 16% [12]. BRAEIRIE, 76 G W I iR b SLN [
JRMEAFEIR KB Z R, I 20%~98%AZE[5] [13]. [RIE, SLN JREZTE & P I B A S B A E— 2 1
Geill, AL P B R BEIEEAT SIN R BE AT RS H L B bk 55 bk E 45 TR i IRV, A I PR T Hp 7 1
TEAEH .

INERFIZ AT SLN 52 B BYIN, 71 BRI 1035 B2 520 BT bk 25 R R e . RO R B 1 T
(MEZERE . HArE bR R E P 3 B A 58 R ER R - W5 Wk S 28 B S0 5 1 7 VA EAT AT I R B 4 R
B EEEET I SRR E . RBUL @ SEHE m[14] [15]. {HR, Ml 4 /5 ZAOH & 51 I 24
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FEPOM AT, LRI BERRZVO)G A RE S PO EIE . I, RIE R I AR HE 32 21 R .
KRS A TE WA B EVEVEGRE, A& EARL 150 nm BOARGICKE,  Be 610 PRk bk B4 T A
BEN M, ACREST X 1 1 2 bk EE 2 T ELAE AL R b A SR IR0, 0 TR B2 /s o ASHT 92 485 RAIE S
BB STK R R T PR IR R A BT R R R R, U E R P FONAE . B AT RS 2
1 By 2 RN 5 3 AR o, T ELAROKOR B R TE R A PR IR I B B, S B IR PR L) s 1
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