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[ Abstract] Background and purpose: Indocyanine green (ICG) combined with rituximab (Rit) produces a new receptor-targeted
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tracer (ICG-Rit). This study aimed to investigate the feasibility of ICG-Rit as a fluorescent tracer for sentinel lymph node biopsy

(SLNB) of breast cancer. Methods: A total of 96 patients with primary breast cancer were included in the Breast Cancer Center,
Shandong Cancer Hospital and Institute. The mass ratio of the preparation reagent was 93.75 pg of ICG : 375.00 pg of Rit. ICG-
Rit and combined tracer (methylene blue and isotope) were injected into the breast before operation. SLNB was performed by the
combined method, lymph nodes were detected by fluorescence imaging, and gray-scale values were recorded. We analyzed the lymph
node imaging of ICG-Rit and evaluated the consistency of the combined ICG-Rit method. We observed patient’s allergic reaction and
detected postoperative eosinophil count. Results: The imaging rate of ICG-Rit was 97.0% (97/100). The mean and median of sentinel
lymph node (SLN) in ICG-Rit imaging were 2.44 and 2, which were lower than those detected by isotope (2.80 and 3), respectively.
Compared with the combined method, the accuracy of ICG-Rit SLNB was 97.0% (97/100), the sensitivity was 96.2% (25/26), the
false negative rate was 3.8% (1/26), and the kappa value was 0.973 (P<0.001). The highest gray value of lymph nodes was 254,
which was concentrated in 220-254. It was difficult to detect fluorescence in patients with gray value <220 and lacked continuity.
The patients who were enrolled did not have an allergic reaction before operation, and the postoperative eosinophil count did not
increase. Conclusion: ICG-Rit, as a fluorescent tracer, can reduce the imaging of non-SLN (n-SLN). Compared with the combined
method, the accuracy and coincidence rate are high, and the safety is good.
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Tab.1 Instruments and reagents

Item Specifications/model Provider

Radioisotope #"Tc-labeled sulfur colloid Beijing New Kostar Company, prepared by Nuclear
Medicine Department of Shandong Cancer Hospital

Dye Methylene blue 20 mg 2 mL Jichuan Pharmaceutical Group Co., Ltd

Indocyanine green 25 mg Dandong Yichuang Pharma, Ltd

Rit 100 mg Shanghai Roche Pharmaceuticals

NIR fluorescence imaging system  MI-1 fluorescence imaging system Mingde Biotech, Ltd

Gamma probe detection Neoprobe, Neo2000 gamma detection system Johnson & Johnson
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Tab. 2 Characteristics of patients and tumor (N=100)

Characteristic n (%)
Pathology
Noninvasive carcinoma 13 (13)
Ductal 79 (79)
Lobular 1(1)
Others 7(7)
Tumor site
UuoQ 62 (62)
LOQ 11 (11)
UIQ 19 (19)
LIQ 4(4)
Central 4(4)
BMI/(kg-m )
<18.5 2(2)
=18.5,<25.0 62 (62)
=25.0,<30.0 29 (29)
=30.0 7(7)
Type of surgery
Mastectomy 63 (63)
Breast-conserving surgery 37(37)
T stage
DCIS 13 (13)
T, 60 (60)
T, 26 (26)

T, LM

UOQ: Upper outer quadrant; LOQ: Lower outer quadrant; UIQ: Upper
inner quadrant; LIQ: Lower inner quadrant; DCIS: Ductal carcinoma in
situ
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Tab.3 SLN number of each tracer method (V=100)

No. of SLN ICG Dye Isotope Combined tracer
0 3 8 2 0

1 21 41 18 15
2 36 34 25 28
3 20 15 26 28
4 10 2 15 14
5 9 0 11 11
6 1 0 2 3
7 0 0 1 1
Mean 2.44 1.62 2.80 291
Median 2 2 3 3
Total 244 162 280 291

Combined tracer: Methylene blue and *™Te-SC

1 AEKEEMICG-RtZGHREL
Fig. 1 Different gray values of lymph nodes in ICG-Rit imaging
The gray values were 254, 226 and 206
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Tab.4 Detection rate of SLN by ICG-Rit and combined method

Number Combined”  Combined Total ICG
ICG 25 0 25
ICG 1 71 72
Total combined 26 71 97

Combined tracer: Methylene blue and *"Tc-SC
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