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Abstract

Key words

Background and Aims: Sentinel lymph node biopsy (SLNB) has become a standard treatment method
for early breast cancer patients with negative axillary lymph nodes. The success or not of SLNB is
closely related to the choice of tracer. Radioisotope and methylene blue are the two most widely used
tracers in clinical practice. However, because the application of SLNB in China is lagged behind as
compared to other countries, the current investigation showed that only 14.55% hospitals use the double-
tracer technique of radioisotope plus methylene blue dye, with 62.73% hospitals still mainly use the
single tracer method of methylene blue dye. There are few summary studies on the combined use of
tracers. This study was conducted to evaluate the application value of radioisotope plus methylene blue
dye method in SLNB of breast cancer in China by Meta-analysis.

Methods: The publicly published studies comparing using radioisotope plus methylene blue dye and
single methylene blue dye method in SLNB performed by Chinese medical institutes were searched in
Wangfang Data, CNKI, VIP database, Pubmed and Cochrane Library from the inception to December
2020. The literature was screened strictly according to the inclusion and exclusion criteria, and the data
of the included studies were extracted. Meta-analysis was carried out by Revman 5.4 software, and the
differences in the detection rate and detection number of sentinel lymph nodes (SLNs), as well as the
false negative rate, sensitivity and accuracy rate between the two methods were compared. The
publication bias was evaluated by funnel plot.

Results: A total of 18 studies were finally included, and all of them were domestic studies. Meta-
analysis results showed that the identification rate of SLNs (OR=5.81, 95% CI=4.04-8.37, P<0.000 01),
sensitivity (OR=3.35, 95% CI=2.17-5.17, P<0.000 01) and accuracy rate (OR=3.45, 95% CI=2.20-5.41,
P<0.000 01) were significantly increased and the false negative rate (OR=0.26, 95% CI=0.17-0.39, P<
0.000 01) was significantly decreased by using method of radioisotope plus methylene blue dye
compared with the single methylene blue tracer method. The detection rates of SLNs reported in the
18 articles were used to assess publication bias, and the funnel plot showed that a low possibility of
publication bias.

Conclusion: Radioisotope combined with methylene blue dye method has good application value in
SLNB of breast cancer in China. It is expected to be widely used in majority of hospitals in China.

Breast Neoplasms; Sentinel Lymph Node Biopsy; Radioisotopes; Methylene Blue; Meta-Analysis
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Figure 1 Literature screening process and result
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F1 MANFAROERISHMF Quadas W5y
Table 1 Quadas scores of the included studies
P P $ﬁ%ﬁ% WERA G xR gL REmH S " ST FAMEE Quadss
(% ,Mix +s) (n) (n) POy ALND
Ve i 2002 55.18 10 24 7 I~11 B A 8
Tl AR 2003 453 120 212 i I~11 & ACDE 12
ENEERE 2005 46 23 40 i I~111 P/ ACDE 11
A, 2 2006 56 10 98 & I~11 = A 9
BEE e A 2007 46 18 14 i I~I1 ER ACDE 11
T, A5 2017 45 127 322 = I~11 P ACDE 12
HIAR A5 2008 45.3 188 112 & I~ 2 A 9
sk , & 2009 46 103 103 = I~11 P ACD 10
ZERE,EH 2010 46 308 308 = I~ o ACDE 11
A, 4R 2010 43.6 82 50 75 I-11 o ACDE 11
FHARAE, ) 2012 48 199 199 s I-11 7 ACDE 12
gk, &R 2012 443 147 156 % I~11 7 AB 9
PN i) 2013 46.1 148 140 w I~11 w ABCD 11
A, A 2013 46.8+5.6 76 76 % I~11 & ACD 10
TR, 2 2017 48 134 56 7 I~11 7 ACDE 11
AR, 4 2018 49 47 33 7 I~11 = ABCDE 12
TR, F 2019 458 58 31 1 I~11 2 ABCDE 12
Frr, & 2020 46.81 90 122 w I~111 = ACDE 11

TE: A% B SLNAG AR s CARBIER D AL B e %
Note: A: Detection rate; B: Number of detected SLNs; C: The false negative rate; D: Sensitivity; E: Accuracy rate

2.3 Meta D HrHIER
2.3.1 SLN # i &

AN 18 TR T A GE T

SLN () K6 H 3%, #F 5T 18] 1) 53 R PRI (P=0%, P=
0.57), R EEB BRI, G5 R BR, HR

R & A9 SLN A Y R TR O A, 22

SHGI#E
0.00001) (F2).

X (OR=5.81, 95% CI=4.04~8.37, P<

BEBRALRIRA HHEFES  Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%)  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
INEAL, SPT 2013 141 148 119 140 18.4 3.55[1.46, 8.65] —
Al BH, 551 2005 23 23 34 40 1.7 8.86[0.48, 164.81] +
KT, %9 2006 10 10 85 98 25 3.32[0.18,59.93]
R, 52017 134 134 54 56 0.9 12.34[0.58,261.24] *
kg , %2 2009 100 103 98 103 9.1 1.70 [0.40, 7.31] _
k5, A5 2012 139 147 138 156 23.1 2.27[0.95, 5.39] —0—
ZERE, 2212010 306 308 288 308 59  10.63[2.46,45.86] _
A, % 2003 120 120 205 212 2.0  8.80[0.50, 155.37] +
TR, %2018 46 47 30 33 24 4.60[0.46,46.32]
PR, 5512013 72 76 54 76 9.0  7.33[2.39,22.53] _
TR, %2019 57 58 26 31 1.9  10.96[1.22,98.59]
T, &1¢12017 127 127 311 322 22 9.41]0.55, 160.95] *
T4k7, 412007 18 18 12 14 12 7.40[0.33,167.58] *
EF, 452020 89 90 105 122 3.1 14.41[1.88,110.43] R
FHZFE 2522012 198 199 170 199 2.7 33.78[4.55,250.57] —_
BIBA, 4517 2008 188 188 108 112 1.1 15.64[0.83,293.20] b
X, 52010 76 82 39 50 11.3 3.57[1.23,10.38] —_—
MBS, 412002 10 10 18 24 1.6 7.38[0.38, 144.46] ¥
Total (95% CI) 1888 2096  100.0 5.81[4.04, 8.37] i
Total events 1854 1894
Heterogeneity: Chi’=15.29, df=17 (P=0.57); ’=0% f f f i
Test for overall effect: Z=9.45 (P<0.000 01) 0.01 0.1 1 10 100

WP RIS

2 BREBATREAS SR AEASLNGH R

Figure 2 Comparison of the detection rates between radioisotope plus methylene blue dye and single methylene blue dye
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2.3.2 SLNBEMMHE Y9 AR 18 WHF 551214 14 T
bﬂ:%[l%l& 15-16, 18-20, 22, 24-29] *I—iﬁ ﬁ TE% I':El T‘ SLN E/‘J ,fF)_:l( [yq
PR, WA S (P=0%, P=0.93), X

BRBEATREH RATVHRRA  Weight

M-H, Fixed, 95% CI

SE R RE AL 3 AT o SR R, BRI T
ORISR S N R A B R o S e D=
(OR=0.26, 95% CI=0.17~0.39, P<0.00001) (/&]3),

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio

Study or Subgroup  Events Total Events Total (%)
INETE AEHP12013 2 36 10 36 9.8
K PH , 21 2005 0 22 1 8 22
TR, 4% 2017 3 44 3 33 33
kil , 4 2009 3 38 3 37 29
2K E, 55 2010 3 92 13 88 13.3
T, 41 2003 3 65 16 90 13.3
TR, 429 2018 1 33 5 24 5.8
PR 4182013 2 36 10 36 9.8
FHAZR, 2212019 0 21 1 11 2.0
Fk g, 22017 5 59 34 124 20.8
TYkZE S5 2007 0 8 1 7 1.6
TESE, 52020 1 25 5 35 42
R, 5212012 4 79 8 71 8.3
BT, 4527 2010 1 23 2 11 2.7
Total (95% CI) 581 611  100.0
Total events 28 112

Heterogeneity: Chi’=6.41, df=13 (P=0.93). ’=0%
Test for overall effect: Z=6.22 (P<0.000 01)

0.15 [0.03, 0.76]

0.11[0.00, 3.03] 4
0.730.14, 3.88]
0.97[0.18, 5.15]
0.19[0.05, 0.71]
0.22 [0.06, 0.80]
0.1210.01, 1.09]
0.15 [0.03, 0.76]
0.16 [0.01, 4.35]
0.25 [0.09, 0.66]
0.250.01, 7.34]
0.25[0.03, 2.29]
0.4210.12, 1.46]
0.20 [0.02, 2.55]

Fe

FY

0.26[0.17, 0.39] <&

0.01 0.1 1 10 100
FHWHESR  BERES TR A

El3 #EBATRIEAS S AT AIEHESLNERBERMEEE

Figure 3 Comparison of the false negative rates between radioisotope plus methylene blue dye and single methylene blue dye

2.3.3 SLN## 48 gIAM 18 TAHFFE YN 435

RN AR A3 A o 5 5 R DAL RO A T B H e ge it

WFFE 2 aE 1T P o Bl B SLN A 2 H , BFSE 22 #£ 5 (0OR=0.72, 95% CI=-0.14~1.59, P=0.10)
6] 1 5 o MR A B (P=96% , P<0.000 01), R HHBEHL (Kl4).
BERFATHFEH HHTREH Weight Odds Ratio Odds Ratio

Study or Subgroup Mean SD Total Mean SD Total (%) M-H, Random, 95% CI M-H, Random, 95% CI

INE A, 12013 089 0 148 195 0 140  Not estimable

TR, 452 2012 1.9 1.07 147 198 1.12 156 33.9 —-0.08 [-0.33, 0.17]

TEIRF,%22018 319 09 47 2.03 059 33 33.2 1.16[0.83, 1.49]

FHER, %2019 414 095 58 3.03 1.72 31 329 1.11[0.76, 1.46]

Total (95% CI) 400 360 100.0 0.72[-0.14, 1.59]

Heterogeneity: Tau’=0.56; Chi’=48.18, df=2 (P<0.000 01); F=96% I f 1 f |

Test for overall effect: Z=1.64 (P=0.10) -100 ‘ =50 0 . 50 100

PPN R 2 A W2

B4 ZEBRATREASSHRATRAEKASINGHEELE

Figure 4 Comparison of the detection numbers of SLNs between radioisotope plus methylene blue dye and single methylene

blue dye

2.3.4 SLN Z#E AR 18 WHF 5214 14 I
GEIFIs 1916, 182022 20090 4 S B HE B T SLN A R
FE, BESTIE SRR (P=0%, P=0.95), & &
RO LRI A3 . SRR, RS R 4
R TIEHER, Z5EA%1F%E X (OR=
335, 95% CI=2.17~5.17, P<0.000 01) ([&5).

2.3.5 SLNE#ZE g4 A 18 TMF5E 14 11 Wi bt
G620 23R4 S8 T SLN [ HEB %5, BF 5T H)
BPEAR (P=0%, P=0.98), % FH [& a2 % W 455 # 43
Mro ZERWIR, BRI H A A vEf R & T H
WA, 2R BEA511% 5 X (0OR=345, 95% CI=
2.20~5.41, P<0.00001) (6),
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BRBEATHEH BHATPEH  Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed,95% CI M-H, Fixed, 95% CI
INEFE AP 2013 34 36 32 36 7.0  2.13[0.36, 12.41]
A1 B, 2501 2005 22 22 7 8 0.9  9.00[0.33,245.38] +
RG24 2017 41 44 30 33 9.2 1.37[0.26, 7.25] e
FRENFE , 25 2009 35 38 34 37 10.7 1.03[0.19, 5.46] —
ZERE L, FEH2010 89 92 75 88 9.9 5.14[1.41, 18.73] N
KA, 4522003 62 65 74 90 113 4.47[1.24,16.05] e
WK, S 2018 32 33 19 24 2.6 8.42[0.91, 77.60]
PR, 482013 34 36 32 36 7.0  2.13[0.36, 12.41] _—
TR, E 2019 21 21 10 11 12 6.14[0.23, 164.00] >
FEox i, 1 2017 54 59 90 124 19.4 4.08[1.50, 11.06] —
TYRZE, A5 2007 8 8 6 7 1.5 3.92[0.14, 112.90] +
T, 492020 24 25 30 35 3.9  4.00[0.44, 36.58]
MHHEFE, 2212012 75 79 63 71 132 2.38[0.68, 8.28] —_—
BT, %2010 22 23 9 11 2.1  4.89[0.39,60.92]
Total (95% CI) 581 611  100.0 3.35[2.17,5.17 o
Total events 553 511
Heterogeneity: Chi’=5.85, df=13 (P=0.95); ’=0% f f i
Test for overall effect: Z=5.46 (P<0.000 01) 0.1 1 10 100
U A E R 7 3 S A I

Bl5 ZERBEATRAEASSATFAEASLNREENLLER

Figure 5 Comparison of the sensitivities to SLNs between radioisotope plus methylene blue dye and single methylene blue

dye
BEBRETTEL HATTFELH  Weight 0dds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total (%) M-H, Fixed,95% CI M-H, Fixed, 95% CI
R BH , 4512005 23 23 33 34 23 2.10[0.08, 53.94]
K6, & 2017 129 134 51 54 11.1 1.52[0.35, 6.58] —_—
ZERE, 42010 131 134 112 125 106 5.07[1.41,18.24] _—
T EL, 412003 117 120 189 205 14.3 3.30[0.94, 11.58] —
TR, S 2018 43 46 24 30 7.8 3.58[0.82, 15.63] —
EAHZR,H>12019 57 57 25 26 12 6.76[0.27, 171.76] »
Fo o, & 2017 122 127 277 310 26.0 2.91[1.11,7.63] ——
FE4kZE 512007 18 18 11 12 1.5  4.83]0.18, 128.79] *
T, 2452020 88 90 105 122 8.1 7.12[1.60, 31.68] —_—
AR, 5522012 194 198 162 170 14.4 2.40[0.71, 8.10] -
BOREFE 452712010 75 76 37 39 2.6  4.05[0.36,46.17]
Total (95% CI) 1023 1127  100.0 3.45[2.20, 5.41] -
Total events 997 1026
Heterogeneity: Chi’=3.24, df=10 (P=0.98); ’=0% f I i
Test for overall effect: Z=5.39 (P<0.000 01) 0.1 1 10 100
HHWHEH RS

6 ZEBATRKEAS SR AEASLNERERLLR

Figure 6 Comparison of the accuracy rates for SLNs between radioisotope plus methylene blue dye and single methylene blue

dye
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Figure 7 Funnel plot of SLN detection rate
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