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ABSTRACT Objective: To test the feasibility of combination use of indocyanine green (ICG) and methylene blue dyes for sentinel
lymph node biopsy (SLNB) in breast cancer. Methods: 39 breast cancer patients were enrolled in this experiment guided by our surgical
navigation system (SNS) to detect sentinel lymph node(SLN) with the combination method. If the intraoperative pathology results of SLN
were negative, axillary lymph node dissection (ALND) was avoided. Results: Using the combination method, 95% of SLNs were identi-
fied, 125 SLNs were dissected with the average of 3.2 and the accurate rate was 95.0% with the sensitivity of 100% and false negative
rate of 0%. For the aspect of methylene blue method, the detection rate was 87.2%. 71 SLNs were dissected with the average of 1.8 and
the accurate rate was 89.7% with the sensitivity of 93.7% and false negative rate of 6.3%. x> test was used in our statistical results and the
test results were statistically significant. Conclusion: ICG combined with methylene blue method have higher detection rate and lower
false negative rate, which can be as a new method for SLNB.
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ARSI AL 2014 45 1 H 2014 4% 6 A EEFRH.OFARE 39
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FEIG PR B R A5 2 7 T 38 T A6 B A SCTEHE (M0) 5 6) [ JEE 4%
BT AR B R ARG B R IR0 A S I Ao HEBRARUE: 1)
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FE B TN E At Rl st REAT R & 8) B ™ &
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1 RHIEARFFAE(=39)

Table 1 Patients and tumor Characteristics(n=39)

Characteristic n %
AaAge
30-40 6 15.4
41-50 14 35.9
51-60 11 28.2
61-70 8 20.5
BMI
2 18.5,<22 11 28.2
2 22,<25 13 333
= 25,<30 13 333
= 30 2 52
Pathology
intraductal carcinoma 2 5.1
invasive ductal carcinoma 31 79.5
mucinous breast carcinoma 3 7.7
micropapillary carcinoma 2 5.1
invasive lobular carcinoma 1 2.6

Clinical tumor size

Tis 1 2.6
T1 15 385
T2 18 46.2
T3 1 2.6
Tx 4 103

1.2 W75 E
G2 R PR R S Y i &% ICG /9771247 SLNB,
BT 0 AR, W M R B o, (T S mL V8% K

22G f3k, FA S REFL2 B2 A 1% B 5 1 56 1 mL
(W YL E ) 254G BRAA 7 ) o 15 min J5, H 2 mL 73 5 284 H
HeRES 2.5 mg/mL (1 ICG 0.2 mL () F FHR B Q1250 A IR 534
2w, TRANFLAEX 6 5.9 s 12 25 R oy Bl it
ICG J5 TA 2 X JR &b BE 30 s, 2+ P G FARASMA S
(surgical navigation system, SNS)( i [E Bl e 3 sk W52 fr A
FWF R OAT BN FLUIRSN 52 BR X Sk P4 45 5 3 SE s 4%, ZEk
BV T 2k ) 1-2 cm AbFfsE & SLN AYN7 &, FAMRIFITIRR
Frice BT 4w SLN Y& Y] O, B IR VITT R K S e T HE
I BBRE AR, R R U R SO B e ke, o
ICG WA 1 SLN; [F]F {4 BSR4 UL bk L A VRN L 3R
PR WYL LSS , o H BT E 1) SN, HRLYIRR SLN J5
SNBR R TE G D741 20, 25 Wk B 45 43 Tl s &t Kl GL R B, Ik
PRI I . SLN RIFFEH Bk ALND, ##35 R Z117
ALND, FARI AE RTINS R AT, 645 : i LR YIRR
R AFFAR SREBFLARE SR T BRI A S, 20
K FARRBE TR — 8RR E A . PIBRFLIRE S ALN 4
UL H R A
1.3 SLNB K ¥xr/E
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M0, IR )= K SLN BB/ 42257 164G A ] i >
100%; #ERf % =(SLN ELFHME + ECEIMEI%0) / SLNB S 5155 >
100%., RAGEE (E FHPEZR )=SLN ERHM:H%k / (EEYE + B
PGB *x 100% ;18 B H: % (T2 )=SLN BB M55 / (EFH
P+ BTG x 100%.
1.4 Sit54bsE

N FH SPSS 10.0 # AT G134 , X — e (A0 AR
FF ] DA B SN ASBOAT t A3, L P<0.05 AR Fh 5 ik
K28 R i 22 F A Guit2f i o X EEEAE IR (R )%, 1
,RGUE BTSSR X2 H5, LL P<0.05 S A ik
HIZE ARG T B St 5

2 #R

39 foif B HL AR DS SLNB37 6], 37 {5l R AE i 4 ICG
J&, PMHT SNS 78 B AMZLARSM I G FRALEE 3] 75 M 14 ikt A 5 |
TLEMER, HF AT R w0 e T R IS B A Ik L &
(WL 1) AT SLNB Y 2 {5 58, f FHIBE Ak % i Y
KA F] SLN, # SLN fHE4 T ALND, J5 iE 5% ALN Jof%
B, 2 BIRHTE A G TSR 39 HlRE LA 16 4] & 8
ALN 58 (5455 41.02% ), Forh 16 451 (R 35 24 FHIE A1 4% 3
FEUESE SLN 8% (L IPER 100% ), W7 Bk 30 1 il B 44
(IRBAPER 6.3% ), 23 Bi] ALN BB #H ORI % 58.97%),
A7k SLNB 35 R IK 2 ], S 0 3 191, ICG 20 2 4],
P AM AG R . 5, BOA TS0 SLNB 6 3R
95.0% , BLENH H SLN125 A~ SF-d 4 i 3.2 4~ SLN, #Effi 2k
95.0% , REE N 100% , 5 FAHEZN 0; 15 Y ik 2R 87.2%,
Kt SLN71 AN SEX G 1.8 4~ SLN, iR RN 89.7% , RAHSE
9 93.7%, fRIIEZN 6.3%;1CG kit 3 92.3%, MUk
SLN124 A, SE¥#6 H 3.17 4 SLN, B R K 92.3% , 7
100% BB 00 B G304 MU T i s, 22 5
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AL L(P<0.05), EEMEAE bR ORI, R, RIK

JE BB )5 sl S ik —E(P<0.05, Kappa f =0.897).
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Table 2 Comparison of sentinel lymph node detection between two methods

Characteristic methylene blue method Combination method P Kappa
average 1.8(71/39) 3.2 (125/39) p=0.0000<0.05
false negative rate 6.3% (1/16) 0 (0/16) p=0.0000<0.05 0.897
detection rate 87.2% (34/39) 95.0% (37/39) p=0.0000<0.05 0.897
accurate rate 89.7% (35/39) 95.0% (37/39) p=0.0000<0.05 0.897
sensitivity 93.7% (15/16) 100% (16/16) p=0.0000<0.05 0.897

B 1 RpEEREM#EERERER
Fig. 1 Intraoperative lymphatic and lymph nodes mapping
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H AT SEitiFLIE: SLNB B0 dukluk A% 2wk M —F ek
Bk o XYk, B AR LRI S [ 2T
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G LH R A% R REEF T 99mTe FRICAIBRIRIR , K i &5k
94%-97%" (HARHS T Ll AN SR &, PRIBUI 1 22 4 ) JBE, R i
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SF B TV VPRl ALNCIRZS SR , 2 PR SLNB F R
Jridie FETHRAN SNS 7Eff Al R hCR B E 1R I
A BT , REAS SEI A HEAT FARERAE 9 AL, 4L TP AR AR
PRI, 2 ] 50 N T FLIR ORISR BT e &, 75 6 1 LIRS



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.19 JUL.2015

+ 3689 -

PR SRR T3 T (EAFHE— 2P HE ) BT
& # 3T R (References)

[1] Dominguez FJ, Golshan M, Black DM, et al. Sentinel node biopsy is
important in mastectomy for ductal carcinoma in situ [J]. Ann Surg
Oncol, 2008, 15 (1): 268-273

[2] Fisher B, Jeong JH, Anderson S, et al. Twenty-five-years follow-up a
randomized trial comparing radical mastectomy, total mastectomy,
and total mastectomy followed by irradiation[J]. N Engl JMed, 2002,
347:567-575

[3] Miltenburg DM, Miller C, Karamlou TB, et al. Meta-analysis of
sentinel lymph node biopsy in breast cancer [J]. J Surg Res, 1999, 84
(2): 138-142

[4] Wong SL, Edwards MJ, Chao C, et al. Sentinel lymph node biopsy for
breast cancer: impact of the number of sentinel nodes removed on the
false-negative rate[J]. ] Am Coll Surg, 2001, 192(6): 684-689

[5] Giulianno AE, Hunt KK, Baliman KV, et al. Axillary dissection vs no
axillary a randomized clinical trial[J]. JAMA, 2011, 305(4): 569-575

[6] Straver ME, Meijnen P, Van Tienhoven G, et al. Role of axillary
clearance after a tumor positive sentinel node in the administration of
adjuvant therapy in early breast cancer [J]. Clin Oncol, 2010, 28(5):
731-737

[7] Veronesi U, Viale G, Paganelli G, et al. Sentinel node biopsy in breast
cancer: ten-year results of a randomized controlled study [J]. Ann
Surg, 2010, 251(4): 595-600

[8] Purushotham AD, Upponi S, Klevesath MB, et al. Morbidity after
sentinel lymph node biopsy in primary breast cancer: results from a
randomized controlled trial[J]. J Clin Oncol, 2005, 23(19): 4312-4321

[9] Fleissig A, Fallowfield LJ, Langridge CI, et al. Post-operative arm
morbidity and quality of life. Results of the ALMANAC randomized
trial comparing sentinel node biopsy with standard axillary treatment
in the management of patients with early breast cancer [J]. Breast
Cancer Res Treat, 2006, 95(3): 279-293

[10] Veronesi U, Paganelli G, Viale G, et al. A randomized comparison of
sentinel-node biopsy with routine axillary dissection in breast cancer
[J1. N Engl J Med, 2003, 349(6): 546-553

[11] Krag DN, Anderson SJ, Julian TB, et al. Sentinel-lymph-node

resection compared with conventional axillary-lymph-node dissection

in clinically node-negative patients with breast cancer: overall
survival findings from the NSABP B-32 randomized phase 3 trial [J].
Lancet Oncol, 2010, 11(10): 927-933

[12] Helyer LK, Coburn NG, Law CH, et al. Axillary staging is more
accurate today than ever before: no increase in the false negative rate
with wide-spread adoption of sentinel node technique [J]. Breast
Cancer Res Treat, 2007, 106(Suppl 1): s127-s128

[13] Goldhirsch A, Ingle JN, Gelber RD, et al. Thresholds for therapies:
highlights of the St Gallen International Expert Consensus on the
primary therapy of early breast cancer [J]. Ann Oncol, 2009, 20(8):
1319-1329

1 ] RET, 8 fJ &, REFF, F. JURJERT R AR S 4 F e 1 R & 5L

1. WP AR g 22 & ,2000,22(5): 395-397
Chen Guo-ji, Clinical

Zhang Bao—nmg, Bai  Yue-kui, et al

significance of sentinel lymph node biopsy in breast cancer[J]. Chin J

Oncol, 2000, 22(5): 395-397

[15] Varghese P, Mostafa A, Abdel-Rahman AT, et al. Methylene blue
dye versus combined dye-radioactive tracer technique for sentinel
lymph node localization in early breast cancer [J]. Eur J Surg Oncol,
2007, 33(2):147-152

[16] FEMFE, 4F54, &2, F. R F AT IURSE IR S K E & FIRAR
B g At e AT R[] b AR SUR R 2 E (R TFR) , 2010, 4(3):
313-321
Fan Lin-jun, Zhong Ling, Guo De-yu, et al. Effect and safety of
carbon nanoparticles dyeing in axillary lymph node dissection of
breast cancer [J]. Chin J Breast Dis (Electronic Edition), 2010, 4(3):
313-321

[17] é’ii}‘l, R, BRI AR 4 RBR A2 UM R BT oH bk € 45 T 35 49 SR 3R AT

1. B-E-@ s &, 2010, 19(5): 489-492

Qu Huan, Zhang Ya-nan, Chen Wei-dong. Experimental study on
sentinel lymph node biopsy of breast cancer by carbon nanoparticles
suspension injection[J]. Chinese Journal of General Surgery, 2010, 19
(5): 489-492

[18] Mariani G, Morsco L, Viale G, et al. Radio guided sentinel lymph
node biopsy in breast cancer surgery [J]. J Nucl Med, 2001, 42(8):
1198-1215

[19] East JM, Valentine CS, Kanchev E, et al. Sentinel lymph node
biopsy for breast cancer using methylene blue dye manifests a short
learning curve among experienced surgeons: a prospective tabular
cumulative sum (CUSUM) analysis[J]. BMC Surg, 2009, 27(9): 2

[20] A&E, B B SUIRSE AT 78 4k € 25 3 A 06 R 5 A LK 49 # B [A]
RAR I A B R4, 2011: 132-134
Qin Shu-chen, Ma Jun. Sentinel lymph node biopsy in breast
cancer-review of current clinical status [A]. Beijing People's Medical
Publishing House, 2011: 132-134

[21] Hojo T, Nagao T, Kikuyama M, et al. Evaluation of sentinel node
biopsy by combined fluorescent and dye method and lymph flow for
breast cancer[J]. Breast, 2010, 19(3): 210-213

[22] Hirche C, Murawa D, Mohr Z, et al. ICG fluorescence-guided
sentinel node biopsy for axillary nodal staging in breast cancer [J].
Breast Cancer Res Treat, 2010, 121(2): 373-378

[23] Cox CE, Pendas S, Cox JM, et al. Guidelines for sentinel node
biopsy and lymphatic mapping of patients with breast cancer [J]. Ann
Surg, 1998, 227(5): 645-653

[24] Snider H, Dowlatshahi K, Fan M, et al. Sentinel node biopsy in the
staging of breast cancer[J]. Am J Surg, 1998, 176(4): 305-310

[25] Giuliano AE, RC, Brennan M, et al.
lymphadenectomy in breast cancer [J]. J Clin Oncol, 1997, 15(6):
2345-2350

[26] Sevick-Muraca EM, Sharma R, Rasmussen JC, et al. Imaging of

Jones Sentinel

lymph flow in breast cancer patients after microdose administration of
a near-infrared fluorophore: feasibility study[J]. Radiology, 2008, 246
(3):734-741

[27] Mieog JS, Troyan SL, Hutteman M, et al. Towards optimization of
imaging system and lymphatic tracer for near-infrared fluorescent
sentinel lymph node mapping in breast cancer [J]. Ann Surg Oncol,
2011, 18(9): 2483-2491



