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Application of ultrasound-guided methylene blue dye localization in high-risk non-palpable breast nodules
SHI Dai-wei, PENG Kun, SANG Sai-long, YAO Bao-zhong, LI Hong-lin, CHEN Hong-cun
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Abstract: Objective To explore the application of ultrasound-guided methylene blue dye localization in the biopsy of high-risk
non-palpable breast nodules. Methods The data of 42 patients with high-risk non-palpable breast nodules (BI-RADS category 4b or above)
admitted to our hospital from June 2023 to June 2024 was retrospectively analyzed. The location of high-risk non-palpable breast nodules was
determined by methylene blue site-specific staining guided by the intravitreal ultrasound method, and biopsy surgery was performed. The
intraoperative and postoperative pathological results were statistically analyzed. The side effects related to staining agents and postoperative
complications of the patients after the operation were recorded. The residue of dye on the patient’s skin surface was observed. The postoperative
incision healing condition, the residual of local lesions and recurrence of the patients were evaluated. Results Among the 42 patients,
there were a total of 45 high-risk non-palpable nodular lesions, and biopsy was successfully completed for all of them. All patients received
clear pathological diagnosis after the operation. Patients with malignant lesions underwent further surgical treatment in our department.
Pathology confirmed that the lesion capsules removed during the operation were all intact, and there was no tumor residue in the enlarged
specimens. Postoperative follow-up revealed that patients with benign lesions had no residual or recurrent local lesions, the incisions healed well,
and there was no significant change in the appearance of the breast compared with that before the operation. Conclusion The application of
ultrasound-guided methylene blue dye localization technique in the biopsy of high-risk non-palpable breast nodules has the characteristics of
accurate localization, strong visualization, high biopsy success rate, and low cost, which has important clinical application value.

Keywords: ultrasound guidance ;methylene blue ;localization ; non-palpable breast nodules ; biopsy

WA HE 15 K B e, 2 PR R A B IR AP 5
P, L A B A5 B K, SR 78 A G H 3 ]
R A REI P R FLARES T BT b b T
fihi2 B P FL AR 45755 (non-palpable breast nodule, NPBN)
TR PRI MRISFA AR E G A& R LI &
P AT il B 9 LI L, RZECEAR/N T 1 em,

[(E£mE] MiRER R AR 4T H (2023byzd249) ; 8
A E LR AUHTRHIT A 42001 H (2024CCCX145)
[BEEE] 227K, E-mail: lihonglin2499@163. com

HrpFL IR AG R 45 FTEE R 45 (breast imaging reporting
and data systern,BI-RADS)4b 2% & ) I ) NPBN 4 BH i
() AR TG AT HE A, A v U0 5 fik 12 P 1 s 28 23515
IR — R B B ) R ORG HE)  T A T X
Skt HEAT HER 7, H RT3 I A A ARG R A
[k =y S TR o AN N B 2oy R M DR VAN D TR S
T4 JE S 22 A A AR R ST R A 45 A Y SR BRAE
BUAFAE E AN HERA , AT SR A S A 2 MR S
I3, B HE A TF A (], 5 U] 2% B 56 5 4 7] 8 . NPBN



B F A% 2E ] REG ANAT OPER SURG  2026,35(8)

http://www. jjssxzz. cn 671

A TARBCRAR KL BE B T AR E 2 5 AR Y
P, BRI R DD, PRI D) 2% B Wk HErh 2
TR A R P 2 A R (LB B iR T A
BB e R IR) R, A BE 5 R A P - T P 3 51 5 R I
F R (0 e (LB AR, X il 2 BA A B0 LR e A 457 R AT
TR TR, B B I PR, BRARGE I F &

1 #ZREFE

L1 s &RFA

W 2023 4F 6 A 2 2024 4F 6 A 3R B iAok
FLIRGEST R 4201, 4% 28 ~ 58 %, F14(39. 4+4. 8)%
HA AR <45 2 3 18 5], 245 2 3 24 19 5 1K T i 45 %L
(body mass index, BMI)<24 kg/m*#4 35 4], >24 kg/m>#&
740 Bk 391, 22 Rkt (268 3 s FLARSE T B
#£0.3~1. 1 em, HiiP H4£<0. 5 em & 10 ,>0. 5 cm &
35 5] ; BI-RADS 4b~dc 2535 39 5] , 5 253 6 471 5 5 k34
A3l 21 0], AL 24 . AR CE G TS A
ROBERER TN SH S (S V3.1
20220816) . BFEE G R E 1, A BRI

PR
1.2 Fi&k
L2.1 R B BUREM, S A E 907,

WL BE G T, 0 B ORI E R Rk TR AR
TR A1 i e AR A L D3 4 6 B SR H TR
ARLENTR AR o 1 mL— YO I BRI A A £ B
B R 9 S B R SR Sk, il O R e A5
0.2 mL. R 5|5 N EHF AR (K 1), 3575
PR 2SRk SARTEDS S RN VA i 11BN N VA sy S 3
(P 1b)o  FHZE ST, s ek 2 T - R A T 24 )2 ThT 7
BIREST 0. 1 mL MG €8, 40 S [ 4 i 6 7 PR

©

vox TN EEED

d ——— ——
L 4d ¥

T @ ;-A v.,:t.._ ) :Z.:Ew e T Y
0 A 531 5T @ Rk b A B b R R A o R A2

VAL A G e (67 T IR AR R ARG 7 A 3 1
TS 0 P T (5 7 A 5 o A T AR TR = 0 i UL
JZ , NV Lo A 28 T — U VAR S T 2 422 T 114 )22 T 4
I — Y P e, LUMEAR RS o ROl
WV G 50 0. 1 mL, [R]3% e B A1 E S BHOR AL
VNN VAS SRS ik SU R ST i YN I RS )
0. 1 mLEHVE G (8] 1e)o 558 BUR PRI TE ST 45 11
FRASIR B Sk, b G 0 Y W AN 1 T 2 R A

25 2 min 5 E AL 5E M
1.2.2 PR BEERGAL, RRTAERUS R

PEAFR AL BSEARIC (8] 2a) , IFL RSN ZITE )
H AR B S BT BRI JZ | 2 B M= (18 2b)
ke D5 [ Bk o B R R R I G ()2 . R IR A
T e (0 DX, VITFIRAR)Z 10 TR R K25 03 25 2 ikt
e )z (18 20) o 05 B i o 3 i e X 1l
R kb 1 Sk I AR S ) T g0 A kSR R AR g 8 )R
(P 2d) o 9 ek 228 S K 2 €0 DX S ek 5 2 D) Bk
(P 2e) o WBIIE AR IS L 4-0 7T W W 44 28 ] W 4% 5 5% A%
JRAR B2, 4-0 R M AN Al L5 2K (Prolene) (V] 1
BNEES, KRB VI

1.2.3 k& LRSS AR Ak
AR R PR A B . RSO R AL ) R
JE SRR B3 5 A AR T UK R I SR S R AL
B MR G AR BT R A 1 188 e R
R T FLIOE P R ARG AR sl L i P L+ AT AR L2 25
TR A (CE5 ST R 25 T R ) 5 2 AR R s BTG vk
A2 W, W45 R B A s S 1 By, S5 R AR R A
0 B8 K G e 2L A b i P A s A B, PR ik — 2P
TRIT 75 HORLR BN RE A SE RIAT B U A
"2 RS 5 HL BE R M ) S5, AR g B 2R Y
TR AL A R Pt — P IR T IT 5

1 BFESISTIREEMREE

1.3 MEIHF
G AR PGB MAR GRS R, iICRBRERG
Yt 3] oL A5, Bz R M B2 R BE YR A A R O & A T

D, DA R LSk FL A2 X Bt 1L R AE D) R B A5 T
RAE R ANE O o A5 WLEE B B IR AT o5 5k
ML, RGHUiEEFUIREHE, 455 FLIRE P&



672 BRE ARG RE

J REG ANAT OPER SURG 2026,35(8)

http://www. jjssxzz. cn

a: RWAFIEF RO ;b 2 BRERKEZRBEABRER R ;. AL RBEDIRE , EAFEATHE;d: 2B EmELEEIRLEE E;
e: %

: IR I3 1k

B2 FARiIiE

R PEAE ) O A A 0 B R kR AR B B R T DL .
2 #R

2.1 RPpmELER

42 19 B AR P L YL 52 37 45 A b i2 BRI AL,
3 5] B R AR B R BB ANEL A 24 = fE e kL
B B e R 5 R e A G S 58 BT
Ko TR AR AR Y5 4 5 T S5 S 26 R R UK R BRAG A,
AR IZ BN R AR A 124, RPORRETE 4
B B g A P T, 5 A A B B e S g LAk b it i A
54, AR TP RIS A SRR AE A 281>
2.2 RGmIML

Jr A B B IS B e 2 W, R MR AR R
FLHRETF 2 BgRE 5 A, FLAR IR 44, FUIR R PR AE 214>,
FLAR R AERR I 140 AR5 A 559 B0 S 2L
P FL KRB 34, FUBR BE W 1A, FLIR /N it A
14 B A iR b S8 224, S R AR
SASVBEREIE 14 A S FEIE 52 AR A U B e i 1
SEEE P RERAR TP IR R
2.3 Ky

A5 HBE R B (3 B R R S 2 T B i
INBE S5 R SN, oA B L Sk 7L 2 Xk L IR 5E | 1)
C1R& e B S5 I e, K IR e T Jo Y 70 % B I 42 .
R RFERGEH 3~ 1208, d it a
6. 241 R L BURERIR LAY SR B K2 & VI O A
R, R 2L R A/ 08 A i T B R el A, SBUA 2L 5 AR
TR 2R,

3 itig

PR B, FLMR g = o o O R R R
HLAE 3k e B ol bk B I8 30 e s R ) A R BB
fie i R S IR A F 2 W R BEE LR R R
R T L) B AT AN LR B I XS 2R A O A
ARG K, NPBN K R 8 42 T R0 os %
B, 24 15% B9 NPBN 36 K6 Jo UE S 0 I 7L s , R L
JiR 95 1 T e R B B8 A 28 1 BH A T T fish K 1 3L
JigE

NPBN (1) K 7 2 43 A S ) i 170 358 A6 A% 8 T
Wik BRI BEVIAR T2 T AL BERL AR RELE Y,
HAF ARG  FARBIR /N R SR s, A
WAFTEE 1 22 5. s &k U0 Bk 5 5% s TE ik 18
8RS 5 X T B e 0 A L XSO kA
125 05 LR S 10 U, T RS2 e i 3L 5 0 T
NPBN, 1775 25 il J2 20 I v 7 AR % 38 5% B8 B XURS: B2 Tt
T i gea i G EA T A ER B B AU L M e R R L
TR X 5 R s R e U0 2 b T A 2 H L B
KRN N BEAR, L H X T30 NPBN R 547 47— 4
HRyAF AR EE NE T HEP R 5Tk
R 3 5 7 B BORCEIR YD 10, £ A v R S R A
45, HZ KRB A0, L B AN K 00,
ok AR R R A 0 5 kL A B e L & 55 I U0 11 T B
8. (HZEUNPBN fiz K E42<1. 0 cm, R AELL X 43 1F
W LIRS e kL, B0 T RS X TR s T U B A
R Bt R DI R, AR rPORG o X T
TR FAREA EEE Y.

NPBN FF % 4G w5 FH A4 5 A v e 7 7 i A7 A
A B R R, A e bR e g o7 vk I HE A R mTbR
IEE R RS B AT (H DR LR IR AR A A% sh i | Bt
A AR A R AR ) T B e S, T
AN, REAE R — 2 07 =2, A 75 E U A Ho 2
7 7 25 AR 7 A R AV AR AT LSS ) B L
BRGSO R Y Y, S5
X 32 T BE Az (AR 7 2 R S A B 15 A 5 e
SR, Bl T D R A R AR A S5 A B, AR ] B
FE 5 4R T 22 (R XS R s 7S i B 5 42
— B[ e Ae gkt — i [ e e iR g R ep i 522 0y
)7 8 B VIR AL AEAE S L B IE R Jm i i
M55 R RES . JeRbR 0 8 (7 5 A PR R AE i 28, TR
PR L, 12 AR R S e A b R 4 s i ) .
X FFLIRR kR YL G bRic , Yo o B R S FERRiC i) B ¥
TCREE , A7 TE G ORI W AR BT, Jey 30 Bz Bk 2 2Uad 8
IRBE 1R AU

SV FH i 7 e bR T E AR A AT B, AR ic i T AL
SO R R A R AR, B R TR T AL 2R BE R



B F A %% ] REG ANAT OPER SURG 2026,35(8)

http://www. jjssxzz. cn 673

%, ARG TC T i L , 42 Bl PRIBCHE B | S L AR 9 iy
W RR 28 45 9 A v A o RS B 000 A LT L P R Y
YR AR TV, A O A e, HLAC R, T
Juft 5% B B AN AR R A SRk (R
200, R BRI R 23R8 (Tem) 1 A (B 14 ) 2.
5 T 1 22 3 R L 28 Tk L 85 5 I ) 25 ) 1) R A,
N TR EEL A PN T 0 R I, DA 4% B E I L 4
TR AN SR B T A A S S A 2 T4k
FR BT HC ) U T 45 5 G P O L 4 ) E o
MEETERLEAES TE S W& 55, X #EANR
e A MK H R I NS T 3L A
(R RE AL, T IE A R E R TS E 7 . T TR T
NPBN 5 o Y (i, o {7 2ok A 15 B s 20, Jo T 2 2 i
PR TG AR AR (R R, e st
AR, L 5 28 AL AE P S 2R 2100 B e, 08 T i R
PPym Y KRR E O A HERRPE. Bir L NPBN B 2
AV 20 X e A B TR0 AT — S LR, AR BF 5 3 e %
Fb &3, W 3 5 G A AE VIR KT S min 9 58 0L,
T K B[R] 2 R 7E 15 min P, AT RAAG 28038k B PR % €2 it (1]
I K 1 BRI DR, T A S R i 5 L R 5 )
BFAERE R AL 2% 0. 5 em Ab 2 i e e, R AT DLORIIE V) 2%
B, SCREA S50 o VIBR o 2 9 IE H FLARZH 2L, FHAS
T GEFF UG AGETF A, W W 5 7 Y S5 B kb
IRV /D FERIE VI S I R TR T, AU R T IR
B MR, T UM AN A o AR 26
Jil 55 2% 25 BI-RADS PEAR AR ", BI-RADS 4 254055 T
KRR BE A R M RT BB . A B 5T K ik 12 B Pk
BI-RADS 4b 2 K DL 2515 98 A S fa 2515 [l 76
PO N TE B SR AT RE A e K 2 B
5518 FUBR AL SUE LA X 43 Rk mT Ak, T B A Sl
B O AT TF A, TR AL 100% .

WG AEA ST BT, IR e I €8 550 o L R
Jok B Bz T 1 IR B 45 ) s g B LS FL g DX I e o IR
BE VB BRI AT AR, HL Rz IR 3R 4 JC e 7 5
BAELG IESE T W BE A A e o5 ) e 4

Zi b A 55 W E 67 e U NPBN K 1fE
YT T8 G v 4 O FH &2 40T AT o SR AR BIF ST AR B 4K
ANESE N e X (0 F i N RS B AR A A7 9 G 90

ARBTG5 Y AP A0 50 85 D [RD IR 20 R R 2R AT i

WS A EEL 445 1 Ay BIUIR 53 TR L 2350 41, JC v o S0 PP i

Bt LY BEME R D AR AT ZFEA,

TE NPBN 75 5| 537 H 5 22 o7 g a3t filh I, A 2L

JHRARE R 7L+ T VS 7 £ 45 35 R AR 8 WK L 45 0 AR S ok

LS 7K e T i A4 B T o 4 TR 5

(B3]
(1] ®Te, Ao iz, sk, 55 . LB R R I T A i A BR AR
— IR T R/ 2000—2020 42 e B0 Bl 40 AT e [0 ). e
2022, 41 (7) : 324-335. doi: 10.3321/j. issn. 1000-467X. 2022.7.
€2202207003.
(2] E R, Bread . ASa]fil KL AR i LR X SR £ 38 B0 B CHL I IR
R ELREAE AT ()], 52 A5 5 PR 2, 2023, 7(11) £ 103-105.
doi: 10. 3969/j. issn. 2096-3807. 2023. 11. 034.
[3] HZRI%, 220058, R0 . 75 o e i 15 22 BRI T ARAE I R i 12
I 1 (EL P T DL L AR5 5 v B R 5 A A [0 ). b AR R 2
2025,32(5) :84-87. doi: 10. 3969/j. issn. 1674-4721. 2025. 05. 18.
[4] EBm =T, TA . ASAT il K LR A2 il R 4387 (0. 2280
P& %2547, 2022, 4: 111-112. doi: 10. 3969/j. issn. 2097-0196(2022)
04-0111-03.
[5]% ¥4k AN H HE OB ST ORIEAR XA fih 2 2R
i s kDT B 23 e DI BR 2 8k i s [T ). 3 i W SR TT A
i, 2023, 15 (12) : 2083-2087. doi: 10. 3969/j. issn. 1674-6929.
2023.12.012.
(6] 4 o, E&KME, £ R BEHEGIST LA il & LI
SEATIBR b B SCLI L b [ BT g ARAR L, 2023,29(20) - 52-
54. dot : 10. 3969/j. issn. 1006-6586. 2023. 20. 017.
(718 Hi, b, BB FE . FUMRE X4 = 4 37 7 1 B2 Bl Bh ZLIR R
K e FLIR X e nl BEE5 AL 2 B b ng B [T . v B R R AR 2 A
2022,22(9):700-704. doi:10. 3969/j. issn. 1009-6604. 2022. 09. 003.
[8] Z=letd, S350, BRI~ . 1CG Y&t vk I & 0 W i Ut (/e FL IR
BT I AR 2 5 T ARG A AN EL LT ). S 2% L 2024, 39
(12):2064-2067. doi: 10. 3969/j. issn. 1001-5930. 2024. 12. 034.
[9] Czarnecki DJ, Feider HK, Splitigerber GF. Toluidine blue dye as a
breast localizationmarker[J]. AJR Am J Roentgenol, 1989, 153(2) :
261-263. doi: 10. 2214/ajr. 153. 2. 261.
[10] =TT e 5. FLMMESMEHAYTY RO F7 L2 ()], o R B2 ), 2024,
59(5):465-471. doi: 10. 3969/j. issn. 1008—1070. 2024. 05. 001.

[11] Luo WQ, Huang QX, Huang XW, et al. Predicting breast cancer in
breast imaging reporting and data system (BI-RADS) Ultrasound
category 4 or 5 lesions: a nomogram combining radiomics and
BI-RADS[J]. Sci Rep, 2019, 9 (1) : 11921. doi: 10. 1038/541598~
019-48488-4.

(%t 4 )



