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W OE EH: RIS (1CG) |« AR RRIR B T S /e LR BT 0 bk B 45 (SN ) 7% 5 P A 17 FH R
Fik: HEEE 2013 4F 11 A —2016 4F 7 7 Wi FL M8 AT A bk 450 & (SLNB) B9 136 7], Hrh
PLICG R7s R 60 6] (1CG 41) , DA KBRIRE SO R ER R 76 B (H0KRERAL ) o A4l
(4 AH DGR 7
R WHREARKBKRERRZR XL 2E X (¥ P>0.05) ; 1CC A 548K Kk 41 SLN £ i =
(96.67% vs. 100% ) . RILIE (89.47% vs. 95.83% ) . ERBAEZR (10.53% vs. 4.17% ) . HEFIZE (93.33% vs.
98.68%) , HMERY LG IT¥E X (¥ P>0.05) 5 1CC AW AKRRA SLN K BB H 2> (3.17 # vs.
3.92 f, P=0.000) , {H B (25.72 min vs. 49.29 min, P=0.000) ; 4F#. G HEHE%E (BMI)
FEARGE M Wi FP 75 1 1) SLN £t #6 & SLNB #Ef % (¥ P>0.05) .
2518 1CC SRR B 1 SRR B FLIRE SLN B ML RRE, JF HLABR i, 8 T4 S0t
KA FLIRIRR s RUOY MGG AU 25 WIAETT G DVKRR T, B
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Comparison of indocyanine green and carbon nanoparticles for
detection of sentinel lymph nodes in breast cancer

ZOU Weiwei, BAI Yu, WANG Xilong, CHENG Kai, SUN Hongguang, WU Mengmeng, LI Gaofeng, YANG Zhenlin
(Department of Thyroid, Breast Surgery, Affiliated Hospital, Binzhou Medical University, Binzhou, Shandong 256603, China)

Abstract Objective: To compare the efficacy of indocyanine green (IGG) with that of carbon nanoparticles suspension
injection for detection of sentinel lymph nodes (SLNs) in breast cancer.
Methods: One-hundred and thirty-six patients with early breast cancer undergoing sentinel lymph node biopsy
(SLNB) from November 2013 to July 2016 were enrolled. Of the patients, IGG was used as a tracer in 60 cases
(IGG group) and carbon nanoparticles suspension injection was used in the other 76 cases (nano-carbon group).
The relevant variables between the two groups were compared.
Results: The general clinical data showed no statistical difference between the two group of patients (all P>0.05).
Between IGG group and nano-carbon group, all the parameters that included the detection rate of the SLNs
(96.67% vs. 100%), sensitivity (89.47% vs. 95.83%), accuracy (93.33% vs. 98.68%) and false negative rate (10.53%
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vs. 4.17%) had no statistical difference (all P>0.05). The number of detected SLNs in ICG group was less than that

in nano-carbon group (3.17 vs. 3.92, P=0.000), but the time for detection in IGG group was significantly shorter
than that in nano-carbon group (25.72 min vs. 49.29 min, P=0.000). Age and body mass index (BMI) did not
affect the detection rate of SLNs and accuracy of SLNB of the two methods (all P>0.05).

Conclusion: IGG and carbon nanoparticles suspension injection have similar efficiency for detection of SLNs in

breast cancer, and both are easy and convenient to use.
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Ak 457K (sentinel lymph node
biopsy, SLNB ) L F T M55 bk 00 45 B 4 i . 10
FLR I8 s o3 2 BTz AT, R R I R S
NSABP-B32""f) 25 5L A2 [ 4 2. SLNBAE i 65 43 0]
R 0 7505 B A o ASBIE 5T 18] B0 g R A 201 34F
11 H—20164F7 A Yiif 19 7 0 2L R 47 SLN B & 2%
13641, FHroLim|bEiE sk (indocyanine green,
1ICG ) M7 iiiil 601, Lhah K g T 55 WA 7 351
HT640], TERTWIKESS (sentinel lymph nodes,
SLN) Wy . REUE . ROIER . R, K
HH R ) A5 7 T AT TR, SRR A SRR I E .

1 RBS

1.1 R ER

20134F 11 H—20164E7H , UM EE 2 Be b &
B= e HOR AR FL AR A0 B a1 RO FL IR AT SLNB
BAE1360], WL, Fi29~80%, hFE IR
49.5% . HW W R LUN &40 (1) 2R 28 500 K
BOR VR A RS R L, B A TisN M, A
T\ ,NM 85 (2) BEAETCHEE F AR (3) BRA: Mg Rk
KL T HEYT S . TICGZ YN K 4 e 5 L ¥
BHE, 2ZRIgitEES (P>0.05) (%1) .

1 ICGHEMMKBRABEREETREE 0 (%) ]
Table1 Comparison of baseline data between Indocyanine Green group and Nano Carbon group [n(%)]
4 2K e VG, QA
Yok e ’Z”i?;)ﬁ x> P YER ICG 4L (ne60) ‘?f?;f‘ x> P
iy (%) ER
< 60 32 (53.3) 51 (67.1) BH 14: 48 (80.0) 51 (67.1)
> 60 28 (46.7) 25 (329) 2670102 B 12 (20.0) 25 (32.9) 282 009
Jia AR PR
RS EE 46 (76.7) 56 (73.7) FH 1 42 (70.0) 51 (67.1)
RS 14 (23.3) 20 (26.3) 016 0.69 PR 18 (30.0) 25 (32.9) 013 0.72
i A Her-2
AL 25 (41.7) 31 (40.8) P 18 (33.0) 22 (28.9)
ZEMEL B 35 (58.3) 45 (59.2) 001 0.92 BHM: 42 (70.0) 54 (71.1) 0.018 089
JITESE R Ki-67
A BG4 RR 34 (56.7) 33 (43.4) 1~14 20 (33.3) 26 (34.2) B
ANTF SRR 8 (13.3) 17 (22.4) > 14 40 (66.7) 50 (65.8) ) ’
W E4RR 11 (18.3) 14 (18.4) 371 045 || REGEERE
W TR 4(6.7) 9 (11.8) " 41 (68.3) 53 (69.7) 003 086
=X 3(5.0) 3(39) H 19 (31.7) 23 (30.3) ' ’
(97N Ll AN FARI
Tis 8 (13.3) 12 (15.8) VI 50 (83.8) 64 (84.2) oo OIs
T, 30 (50.0) 40 (52.6) 044 0.80 3L 10 (16.7) 12 (15.8) : :
T, 22 (36.7) 24 (31.6) BMI (kg/m’)
Jihea 2 212 532 <185 6 (10.0) 8 (10.5)
1 4(6.7) 6(7.9) 18.5~25 30 (50.0) 42 (55.7) 049  0.78
11 43 (71.7) 48 (63.2) .11 0.57 >25 24 (40.0) 26 (342)
111 5(83) 10 (13.2)
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1.2 ##l Z /SN B ) x 100% ; RBAMHER= ( SLNRFH

HEHHICG: 25 meg/ %, FIREQZIA
FRTEAE 2 7l s AR RIR Bl ( Ravsk) -
0.5 mL/3Z, HERELELARAF; ELI50
PRI . BIfE R 25 A ]

1.3 FHik

ICGAL: (1) 10 mLyES# IO mLyEHF FH K
M BEICCHRY )5 (2) 1 mLyE S 254 UM B S5 I ICG I
0.1 mL, JFHIESHKHEZRL mL&H; G T
B 1 P N NN 7 BN NNl N B 3 L e RS Q=N
FRIZWEFEANICG, HREESTRE E,
1CGHM 5 (4) PR S F AR, T 20 AR R
RERERG, WEOEREE, 75EKE LRiCHk
CLA B T ) B il R W7 5 (5) 7 3T % bk L 4%
T 2R I b ic A Jzs o K BRI DD 1, FELDAMR Sk 51 =
T TR I VIBR DAY IR EL L, B0 AR IR B4

QKA. (1) 1 mLZS 5130 BN K B TR B 1 G
W 2 A TARXET ., MBEXET . Mg
20 Ji] [ A P 3 O oK R R R S, T SR S
[l A AR JE i (3) 30 min i FEAT AT A 94k 00 45
KA, BT R Wk e, FE ik
AT YR A, i) A AR b 2 840 7 1
(ER RO N 7R )11 TS Tty 1= B N

P U B 5 X 3 VA RO B R H R A o G
A, HTAE M A R A WIR RS, AT R
S5, ST AT R ST . AT
SE IR, AT R R R L AT A
1.4 SLNB ¥ AR#rik

i B8 3¢ [ Louisville K %% SLNB Y 5 #f #E 17 PF
W R = (SN B ) 4/ B s bk L 245 5% % B3
) x 100%; WERRR= ( SLN I FH A BA 61 %1

PR30 65 R L 25 5 B B ) x 100%
1.5 WEKREEELEBFI

I B s S e B LU B2 T 45 SR O bR e, LU
TAF DU R B R A5 R R . (1) SLNFL AL Fl/ s ik
FEM LA T (2) SLNJCHE A 1H 55 ik 1L 45
%
1.6 SitFabiE

Bi it 25 Ay BT R HSPSS 17080k 64T, 2B %
RHHCECRH x K%, 2 B PRER UG R, a2
P IHE o =0.057K #fE, P<0.05 NG5,

2 & R

2.1 WA SLN R HERILE

ICGAL: I BE AR MR L2 SRR KR
N ATCGTE: S EVIBESLNAY AT A A 18~35 min,
T E] H25.72 ming LA HISLN 1904, F
B3 178 601 8 F ks i SLNE 584, A i %
496.67%; SLNBUEM % H93.33% . REEN
89.47% . RIIMEF710.53%; A AL : A&
HONA R S 4 B OR RN 5 A8 K ik v
ZSLNK B H41~59 min, F3449.29 min, 3t
K HISLN 2994, “F13.9240; 764 i # K REK
SLN, K% K100%; SLNBAYAE % H98.68% .
RPEHR95.83% . BIAEREK4.17% . SLNK i
HROSLNBHER R . REUE . B R P4 5
2R (P>0.05) 5 KOk 5 2 SLNAS H i [H]
SICGHM, MRk, filfHE, 257
A G L (P<0.05) (F2) .

R 2 ICG. HkirfEFLIRTE SLNB IR EM

Table 2  Efficacy evaluation of IGG and nano-carbon in breast cancer SLNB

TiH 1CG AR X It P
SLN k% (%) 96.67 (58/60 ) 100 (76/76 ) 0.45 0.42
SINtH (x+s) 3.17+0.93 3.92+0.87 11.15 0.000
RYE (%) 89.47 (17/19) 95.83 (2324 ) 0.66 0.42
RBAPER (%) 10.53 (2/19) 4.17 (1/24) 0.66 0.42
SLNB #fEff% (% ) 93.33 (56/60 ) 98.68(75/76) 2.71 0.1
55 2 SLN A6 H 1] [min, SFX{E (FEFE )] 25.72 (18~35) 49.29 (41~59) 32.94 0.000

22 WMASINKHESFRRIRREEH KR
XFLC G 2H B 20 K Bl 28 B8 35 43 4 0% T 1A o ot 36 4K
( body mass index, BMI) Ay JZ IR AT W4 A H
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ICGHTAEIR<60% #F, SLNKHFE H96.88%,
HEHI R N93.75% ; F#>60%F, SLNK I E N
96.43%, HETIZ K92.86% ; VI b 45r 590 K e
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A, 2R L8512 X (P>0.05) . X F
BMI<251 %, ICCHSLNK H#* K97.22%,
HEHG R 97.22% , BMI>25% , SLNK %Y

SR $25%
95.83%, HEME K8T.5%, VI 59 Kk L

ii, L%‘%%i_l»%;%fy (P>005 ) ( %%3 ) o

=3 FiRK BMI X ICG 54K EZBRE SLNB BRI RN
Table 3 Influences of age and BMI on the SLNB efficacy of IGG and nano-carbon in breast cancer

SLN K% (%) )

SLNB ¥R (%) >

LR 1CG 41 R E P 1CG 41 R i P

e (%)

< 60 96.88 (31/32) 100 (51/51) 1.61 0.20  93.75 (30/32) 100 (51/51) 3.27 0.07

> 60 96.43 (27/28) 100 (25/25) 0.91 0.34 92.86 (26/28) 96 (24/25) 0.24 0.62
BMI (kg/m’)

<25 97.22 (35/36) 100 (50/50) 1.41 024  97.22 (35/36) 100 ( 50/50) 1.41 0.24

> 25 95.83 (23/24) 100 (26/26) 1.11 0.29 87.5 (21/24)  96.15 (25/26) 3.46 0.06
3 i FEMIE . MRS IEETIRE, SR EMLL, 9

FLMRFESLNB I & R 2 A MU HE R L G
BHE L BRGIE3F O A Rk AR
B TR . &SRR A &g, JEEARA
WA 2%, PRI O % 1 I R % 32 31 BR i 1
20054, KitaiZF DI Je il 71CGH F 2L R
SLNBH#FIE . M5, HirscheZF R T i A
1CGATFLIR I SLNBAYAS R K 97.7% , HUEAE N
94.4%, Aoyama%m?ﬁﬁ, Bk B FHTCG A A 7 B
7, SLNAHEH100%, FHKHSLN 3.4148,
SAM RS RA ., 1CCHENSLNREEH, B
A R R AR . Ballardind %I4T Y
—TICG 5 e RAEFLIRESLNB i — Bk 5
STEGPERRSE Bon, PIESLNMK R . K H
- S O TRER I D1 B - 5 T
T PR A TC G SN H >R B I g 0 58 2%
(97.2% vs. 81.3%, P<0.05) , {BBFPER P AH Y
(P>0.05). MDA ERYBEZEA] LLE H, AHXT TR
PR FEE, ICCHE B .

Y8 DK e 2 — ol 4 B0 00 R S T M R R R, i
Hagiwara%& "8 , 40K EZE K150 nm,
BEAmEMKERGE B, YHTN 2 )REH
ST, nl e A A, O Bk A R
AR TIWRE S, M E e, JF Hr
B o ARk JURE S A N A A,
FEANR RN W, B U HE T 1560 7L AR 9 B
H KB ATSLNBE, SLNA H R H97.4%,
HEW R N92.3%, REE R-86.7%, WAL T A
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Kk SLNAG 8 W] W 18 %5 (96.9% vs. 86.4%,
P<0.05) . 4Kk HErC ) Iz H FH . 4
Wt . LA . HOIRARIE BN, e BRIk
G507 o T AR P

H A R DL B 1C G5 g K i 72 LR JE SLN B v
Xt ECAF ST A aE o AT BRI EE VT FLE T AT
B, SLNAG =80 T g o Bl o . ApFsi,
MR SLNWER 5K R, 1CGRHFLE X Kb
Jei DX L RZ N TR, 9K BR R 2L X KR R
R0 209 1 5 . 2T % 45 U T SLNBH M AN 4
R, Wik <2 em, HKi-671% 325 1y 5 109 3L B e 5
H, EWR TSRO AR, AT, Xt
FSLNE R, 178— . bk masiE .

ARWFFEH, TCCHUL 5 94 K Bk 4 B 35 HE 48 ¥ k)
X, ZR LGt E X, BA M. 1ccd
SLNHIK: % H96.67% , #EWIR N9I3.33%, F1
K g H 3. 178, Sk BRSSP ENICG
A e 2k AR — 5, $E/RTCG il i sk &
2k, MEEREA . AU H, TCCUIE M
FH10.53%, W TICGHEA £ 22" 1064
M RE N89.47%, WAL TICCHEA € 24361,
JE R AT RE S AR A R F A A L, IRERE R
ICGHRA 22T AFRARSLNB B MR | 42 = SLNB
RO IR BRA R R REE . K
PERE T MG & TICGH, HEF LS ¥E X
(P>0.05) , JEHATAES 90 Km0 2K H B SLN & H
BEH X,

AT, WKRBASLN K B EH N
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3.9280, 1ICCHL 3. 17TH, 9Kkl Z F1Cc4l
(P=0.000) . #E0 B A A] 68 et i 41 07 20K )
B S A R B 8. FLAR L 2 A F 8 19k
CLAE M, XETCGHOEIRM YAl , (HER T K&
JEMEE M AN, LRI IR AL NI A W ke
B, IFHSEEZMEEMacE, Bk, 99K
A DA B R 2 SRR AR N R e G, AT DA
ZHREES , MICGH Tt ERSMIRHE, %
DR BEAT PR, FLRBERIN B Uk B 45 bk B 5 3

AW R, TESLNA I HE b, ICGH A T
gKER4 (25.72 min vs. 49.29 min, P=0.000) ,
2 e A A T AR ERE 22 R TS, HICGTHE
ST R PIBE, K NI A R 2 5, S IR
AU A E A8 B W E 3 A R ) RS O I Y, X
AR E, — AL minZ N 0T B 90K B
J& . TFERF30 minJy A ATSLNBERAE, o R
YERTSLNFTBE M A W 52, BRAELEMens, wTRess thiT
ZAESLN . 1 5 5 55 1 i 1] B 5 52 ma) 1 44 K B Tk
SLN @A Hi B[], ANk AR F5 Al LR ET30 min{TE 5T,
PL4a 3 TR SRR ]

Bifi 45 A7 5 3, L IR 21 2055 T AR A T 9 s
AR, FLIRMAE . B2 R B Il R R B R
T 1R R B S IR A AR AR o R R B LR R D 4
YUK % PR RE A B I TC G 5 40 KB 5 1 A A
HZ, AR 48 0, BMISSLNA 2k 0% & A
Kt ARWFR KL, 1ICCH KW KABFE R, 4F
% (604G ) &BMI (25 kg/m i )5 ) HEXT
SLNBHG 2% . #E#HFIFICW 2 7. X 5 Sugie
PR 25 R — 3L

i HICGATSLNBX bR EE I 2R A, A
T B AR A, ARSI . B9 3K
15 o GIRIRAE N 28 R S E R R, R
R N WAy T ol A W S TR T S R e
AR LI, 1CGEH YK 7 FL R 3 SLN B h 2% fig
FHY B A R B B SLNKE R L R
L REUE R R RS, IR H
LR AR 7 B2, 7 3 R R B S
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