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Abstract

Key words

Background and Aims: Surgical resection is the preferred treatment for breast cancer. The use of sentinel
lymph node biopsy (SLNB) in place of axillary lymph node dissection (ALND) can reduce the incidence of
postoperative complications. The success (or not) of SLNB is closely related to the selection of tracer. At present,
methylene blue and *™Tc sulfur colloid or the combination of the two are the most commonly used in clinical
practice, however, both tracer agents have their drawbacks. A number of clinical trials have been performed
to assess the new tracer agents, such as indocyanine green (ICG), superparamagnetic iron oxide (SP10),
indigocarmine, carbon nanoparticles, among which ICG has been most extensively studied. Nevertheless, there
are few Meta-analysis on the clinical value of combining multiple tracers. Therefore, this study was designated to
evaluate the application value of dual-tracer method of ICG combined with methylene blue in SLNB of breast
cancer in China by Meta-analysis.

Methods: The publicly published studies comparing using dual-tracer method of ICG combined with methylene
blue and single-tracer method of methylene blue performed by Chinese medical institutes were searched in China
National Knowledge Infrastructure, Wanfangdata, VIP database, PubMed and Cochrane Library, encompassing
the time period from the dates of inception to August 2019. The search results were screened in accordance
with exclusion criteria, and the methodological qualities of the included studies were assessed. The differences
in detection rate of sentinel lymph nodes (SLNs), number of detected SLN, false negative rate, sensitivity and
specificity between the two tracer methods were compared. Publication bias analysis was assessed by funnel plot.
Results: A total of 15 studies were finally included, including 12 articles in Chinese and 3 articles in English,
and all of them were domestic studies. Meta-analysis results showed that the detection rate of SLNs (OR=5.39,
95% CI=3.46-8.39, P<0.000 01), number of detected SLNs (SMD=1.06, 95% CI=0.76-1.36, P<0.000 01),
sensitivity (OR=5.31, 95% CI=2.68-10.55, P<0.000 01) and specificity (OR=2.71, 95% CI=1.35-5.45,
P=0.005) were significantly increased and the false negative rate (OR=0.15, 95% CI=0.08-0.29, P<0.000 01) was
significantly decreased by using dual -tracer method of ICG plus methylene blue compared with single-tracer
method of methylene blue. The detection rates of SLNs reported in the 15 articles were used to assess publication
bias, and the funnel plot showed that the possibility of publication bias was low.

Conclusion: The dual-tracer method of ICG combined with methylene blue has a high application value in SLNB
of breast cancer in China. With the progress of research, more clinical studies will be included for Meta-analysis in
the future, so that this method can be expected to be widely used in clinical practice.

Breast Neoplasms; Sentinel Lymph Node Biopsy; Fluorescent Dyes; Methylene Blue; Meta-Analysis
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2.2 MANTFRBIEREFE
DA B AR WK1, Rhal L, A
B TSTRFGE H, 2000 R H B4 RR 46K 2 8500 1)

*x1
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Table 1 General features of the included studies
I %% 4] A i HE 4| Il 5% 4] i HE 4| HLAS LS A =
Bttty ML R SRR BT e T e

o 5= 2019 47.53+545 48.02+527 86 86 Fn I~11 b ACDE
SR, 4 13 2019  46.20 £ 15.90 45.60 £ 12.90 95 65 o KM REK ABCD
ebgigs | 44 12 2019 46.30 48.30 105 101 i I~11 = AB
JE g | g 2019 52.80" 140 140 it I~11 RS A
Qin, 55 " 2019 PS4 PN 60 60 75 I~11 75 AB
Zs pBp, 08 2018 5430+ 1.60 54.10+1.80 85 85 5 I~11 KM ABCDE
IR A 0T 2018 4830540 48.50+5.50 40 40 & I~11 & ABCDE
gk | L 1 2018 41.23+10.31 42.82+8.31 52 50 = I~11 Kz ABCDE
Shen, 4 ' 2018  47.80 £ 10.80 47.20+9.70 374 149 5 -1 5 AB
M | 4 2 2017 PS5 F S 85 85 % I~ % AB
il , % 21 2017 T TP 46 74 & I~ B2 ABCDE
Guo, & 2017 52.00 200 200 pas I~111 w A
A AP 2016  49.58+6.39 50.11+6.80 100 100 w5 I~11 s ABCDE
X4k | 4 P 2016  50.21+8.73 49.73 +9.60 62 62 & I~11 S ABCDE
W 4 ) 2014 52.00 107 107 w5 I~11 w5 AB

T 1) POAFERY; A: KRR; B: SLNKRHEL €. BBIMER; D REUE; E: FrRfE
Note: 1) Median age; A: Detection rate; B: Number of SLNs detected by SLNB; C: False negative rate; D: Sensitivity; E: Specificity
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Table 2 Results of quality assessment of the included studies
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ICGEAATRIEA HATRIEA  Weight Odds Ratio 0Odds Ratio
Study or Subgroup Events Total  Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guo, 25 199 200 178 200 42 24.60[3.28,184.33] -
Qin, % 'Y 60 60 58 60 23 5.17[0.24, 110.01] >
Shen, & 1" 371 374 139 149 75 8.90 [2.41, 32.80] —_—
X4, 2 60 62 58 62 8.8 2.07[0.36, 11.73] _
JEIgE | At 139 140 130 140 4.4 10.69 [1.35, 84.69]
VBB 4% 22 84 85 81 85 45 4.15[0.45,37.91]
A 241 98 100 94 100 8.9 3.13[0.62, 15.89] —
%K““F , s o 50 52 41 50 7.6 5.49[1.12, 26.83] _
WY | 4 1) 105 107 100 107 8.8 3.67[0.75, 18.11] B I —
ﬂ%éﬁiﬁ ey 40 40 40 40 Not estimable
SRl | g 02 103 105 94 101 8.6 3.84[0.78, 18.92] +—
RKE %‘ 3] 91 95 55 65 13.0 4.14[1.24,13.83] _—
*Lﬁ i 18] 81 85 74 85 16.4 3.01[0.92, 9.86] —
M EalE 45 B 45 46 64 74 5.0 7.03[0.87, 56.89]
g, & 86 86 86 86 Not estimable
Total (95% CI) 1637 1404 100.0 5.39 [3.46, 8.39] <>
Total events 1612 1292
Heterogeneity: Chi’=6.37, df=12 (P=0.90); '=0% [ : : !
Test for overall effect: Z=7.45 (P<0.000 01) 0.01 0.1 1 10 100
B A 2 1CG BA W H 2
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ICG XA A S B AT A RERE B i HE LR

Figure2 Comparison of the detection rates between ICG combined with methylene blue and methylene blue alone
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WA A 2 31 1.7 107 24 12 107 8.7 0.47[0.20, 0.75] —_
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= W 47 16 85 31 12 85 8.5 1.130.80, 1.45] —
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Total (95% CI) 1211 978  100.0 1.06 [0.76, 1.36] 2
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Test for overall effect: Z=6.84 (P<0.000 01) 2 -l 0 1 2
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Figure 3 Comparison of the number of detected SLNs between ICG combined with methylene blue and methylene blue alone
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Odds Ratio

ICGEBEIREAE HRATRIEE  Weight 0dds Ratio

Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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S Lﬁ 2 81 4 74 7.4 0.44[0.08, 2.49] _—

M Fahs 4% (1) 1 17 3 24 42 0.44[0.04, 4.61] _

B, ) 2 41 9 39 15.9 0.17 [0.03, 0.85] —_—

Total (95% CI) 331 310 100.0 0.15 [0.08, 0.29] <o

Total events 10 56

Heterogeneity: Chi’=7.17, df=7 (P=0.41); '=2% } } } }

Test for overall effect: Z=5.59 (P<0.000 01) 0.005 0. 1 1 10 200
PAFHAIE 1CG B4 H 54

4 ICGEAITRESBATREREEERT SLNB BRI

Figure 4 Comparison of the false negative rates of SLNB between ICG combined with methylene blue and methylene blue alone
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Subtotal (95% CI) 237 208 61.8 0.20 [0.08, 0.49] P
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Heterogeneity: Tau’=0.00; Chi’=1.54, df=4 (P=0.82); '=0%

Test for overall effect: Z=3.53 (P=0.000 4)
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Heterogeneity: Tau’=1.85; Chi’=5.46, df=2 (P<0.07); '=63%

Test for overall effect: Z=2.03 (P=0.04)
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Figure S  Subgroup analysis of difference in false negative rates of SLNB between ICG combined with methylene blue and methylene

blue alone
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ICGEAETRIEAE HATHIESA  Weight Odds Ratio Odds Ratio
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Figure 6 Comparison of the sensitivities between ICG combined with methylene blue and methylene blue alone for SLNB
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Figure 7 Comparison of the specificities between ICG combined with methylene blue and methylene blue alone for SLNB
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