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Progress in intraoperative detection of sentinel lymph node
metastasis in breast cancer: one-step nucleic acid amplification
technique
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Abstract Breast cancer has become one of the most common malignant tumors among women, and axillary lymph
node (ALN) metastasis is the most important mode of breast cancer metastasis, which is the most

important indicator to estimate the prognosis and guide the decision of postoperative adjuvant treatment.
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Axillary lymph node dissection (ALND) is the most accurate way to evaluate ALN status, and
meanwhile is the main cause of complications such as upper extremity lymphedema, pain, and sensory
impairment. With the increased detection of early-stage breast cancer, ALN negative breast cancer has
accounted for more than half of all breast cancer patients, if ALND is performed in all breast cancer
patients, only a small number of patients will benefit from it, and the majority of patients are overtreated.
Sentinel lymph nodes (SLNs) are the first barrier of lymph node metastasis in patients with breast cancer.
After decades of development, sentinel lymph node biopsy (SLNB) has become a standard procedure for
ALN staging in breast cancer patients and is often used to determine the choice of treatment. Accurate
and rapid intraoperative diagnosis of SLN enables SLN-negative breast cancer patients to avoid ALND,
and SLN-positive patients to complete ALND through a single operation to avoid the cost burden and
surgical risk of a second operation. Frozen section and touch imprint cytology examinations are
commonly used to detect intraoperative metastatic SLN. These two routine pathological tests only detect
representative sections of SLN. Both of them have shortcomings such as low sensitivity, subjectivity,
non-standardization, small amount of detected tissue (far less than 5%), and no unified diagnostic
criteria. Therefore, a new detection method with accurate results and simple operation is urgently needed
in clinical practice. In recent years, molecular diagnostic techniques have developed rapidly. One-step
nucleic acid amplification (OSNA) is a molecular diagnostic method for accurate detection of
intraoperative lymph node metastasis of breast cancer through reverse transcriptional loop mediated
isothermal amplification of targeted cytokeratin 19 mRNA. The operation time of OSNA detection is
about 30 to 40 min. In SLN detection and analysis, the accuracy and sensitivity of OSNA are better than
those of the conventional pathological detection methods. Rapid intraoperative quantification can
distinguish the macrometastases from micrometastases and guide surgical protocols. In addition, OSNA
is superior in detecting SLN micrometastases. Here, the authors address the progress and application
prospect of OSNA detection in SLN metastasis of breast cancer.

Breast Neoplasms; Sentinel Lymph Node; One-Step Nucleic Acid Amplification; Review
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(axillary lymph node, ALN) #8555 i £ 5% A 3L I
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90 44X & B — P i A . R /= B ME A R DU ALN #%
7, BIET I S 2505 45 (sentinel lymph node
biopsy, SLNB), &4 &, SLNB iR
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FL I B aria g7 or XA DL F RGBT . Bl
BB S WAT, NMUAL G REAE .
I 5 At TT LUAT S5 A AR BR . SLNB G S 2 7L AR AF
B — A~ Bk BR 2 2F J o B SLN E Xk MR
% P 9R 1) DI 4 L R AR — kL s, Bl
DI LA S L AL, 2L s ik S5 i i i e gl
F A 50 A7 B . DL SLIN B BR 25 37 4 8 A X3tk B &
AR A, HILL SLNB J5 BE 45 B 3F 4 X bk L 45 4
ZAR, HEBEE LA ERE, BiiRE
SLNB % 1 Ay L Bt f 28 35 T R IG 97 19 b o b 38 A
A YK Y SLN B 0T e ALND, ] Bt mf
A R JE R T K i 45 LR R R S T R s K
tH SLN BH M 8 35 AT — IR 58 B ALND , - 7] DLk B 8 5
TR FAR TG G AT AR R, a4 B BT
SLNB 5575 S5 7 (1 & 2R B AN AT 43, e R vp i 1 2
S H R 3 SR VR A A% B R R R (P Te AR 1Y B G
), TR H R B 0 Y [ B AR AR B Y
Il R TAEH, SLN J& 75 % # d 2oF F'S i) 41 215 2 2
ot TIC A, 3 A AR S 5 R0 178 3 L 2% A6 0 F ff TA
SLN & & A 5 % .

1.1 SLNEB I LBVH| ErRE

SLN [ UE 612 Wit T I a  HERf 0 10 L e R
IERGEISE DA X NEY &P e e S [
48 AJCC ZL AR5 TNM 43 1 26 8 hit, SLN %% % 43
TR | A MR ST 9% 40 8 (isolated tumor
cell, TTC) . ZZ56F% . i B 2R K I G BH M 0k 18 25 77
TE 1A LA >2 mm B o g kb, HC At PR 4k L2 45
B o WO o R b B KA >0.2~
2 mm, SRR RS, ok T Sk 4
JHi 7% <200 4 ffL . ITC: B4 A 5% e K4£<0.2 mm
EORANEZ 1Y 7 J | S AR 7 D NS U 3 I GRS g 1L
21 g 7% <200 4™ 20 Jifa 7% .

1.2 FSREREKRE

H | FS 7E SLN J& & 7% £ iy 12 Wr i AR # )
17, Godazande &P E 1) FS [ HER RN 78.4%, &
FIPE R 20.9%, FEUCHTEPEAT LI 7 f7 (<2 mm
F R G B k) A Ak B & Aot R R IR . 2011 4FE —
5 6155 13 062 1] 4 1) Meta 43 A2V i 7%, FS XHE
fu] SLN % %% &t i S AR BB B 73.0% , FLh R R
1 BURBE N 94.0% , 1% % R ITC (19 B5UER B2 R 40% o
Lanitis 252 8F 58 £ 01, FS BYHERH K K 96.1%, 1B
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PERJ11.7% (ITC: 6.8%, WMEK . 77%, %
. 4.0%) XMW ULHA FS 7E SLN 72 56 RS K R 0 i
Shojaee ZEPN 45 Jik oy, FS BURE , 155 Mg
WIr B0 M 20 ) M 24% . 90% F143% , TE FS 1, SLN
BF 1k A0 BH AR 43 590 R 15.7% 1 84.3% , T AE Hix 285 B
. SLN BH Pk F B P 4300 Oy 41.0% F1 58.8% ., % —
ZSWBE T FSHBHAER, N313%. BEZ,
FS A 55 vy 1) HE A 56 R0 AR ) B B 1 3, B HG Bk i
IR BE, Yo O, 5 A I AN BB o8
R, i H SRR A4,
1.3 TICTRIERE

TIC /2 K5 I SLN % #% ) — P {7 B H 28 5 &5 500
FAR . Uno S 367 4] £ & 507 Kotk B2 45 #F 17 53
Br, 45 R EW, TIC i Wr SLN %% % (%) B 2
84.1% , %55} 100.0%, HERZR N 97.4%; TIC 7]
o W HE 4 0 2 B RS, i HURE 24 50.0% 1) T
B, AR HITC, — T[] i B 5 PR 1 227
FL MR JE BB E DEAh TIC K I SLN A9 U, 45 R
Wy, TIC B UKl 68.6%, 4% 5 E N 99.8%.
Hashmi 5&P L0482 114 491 8 35 TIC F1 FS £ I SLN 5% 7%
MIERYE, 45K, TIC WEURE, $REM2
W ¥ iy R 43 ) Ok 83.7% . 98.5% F192.1%, i FS [
BRORREE R S B NS W AR R 200 93.9% . 100%
F197.4% ;K I 4% B2 b5 TIC FITFS B 455028 B 40 3l ol
14.3% M 57.1%, & Wi #E 8 % 53 51 4 90.3% F
95.8% 5 K& i 72 %5 B i TIC A 450 I B A1 5 B 40 i)
g 95.2% F1 98.5%, fi FS Y £ 8% BF A AR S N
100% . X4 FS Y SR BUS B = T TIC, {H TIC &
M2 R B U 5 FS A . Z5 1, TIC HA AFE
PAARAS . PRAE WA . BRAN SRR AN, i LA 1
TSR T FRURI 22 2 1T B 7 42 1 12 W I TR R
1.4 REENREKRS

HhE bR S FLIRE 2R R M S (2019 4F
Jit) PUHETE SLN AR S B R BEAG A Y E bR ifE R R 2
VIR 4798 A . 726F SLN W KBl U] 8 2 mm J&
(20 2, X RS A 2B ik AT % 2 B0 2k V) o
PRSI, 3 2] A B 0.2~0.5 mm. M F AL EE
R AR AR TR — 2o gl S, FOARREXT KW
SLN #4770 M . 48 Jfd 2% 19 SRR B2 7E 33.0%~73.0%
TE UG A% R P /N o 98 v i o o BRI 4 2R
1 HL g 21 20 22 43 A 02 — Fl B3 5t 9 3 B SLN 7 ik
I T B 2 G WA AR AR R e A 1 S5 180
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FE Y A I0ORS E BT AR, R HE B T Al SLN J2
R . W HLAY FS I TIC Xt SLN 2 Wi B A7 45 85 4
SRR R RE S R, (R WA L AERR AL . K
DU 7y 2 0 /D S i A, SRS MR A R
Pk 4> F2 Wi B AR . OSNA J&— F AL 5 — 4 # M R
A LAY H bR AR M A, I ) A% R R TR B 4 O
R B 4 A . SR OSNA AR, AT LA X ik B2 485 v (1%
H Ar 3 PR 04T ROk B L Dl L R A
2.1 OSNAHJEIE

OSNA 7EE#: H 93 N AR ic i, Je MK
18 4% 3 DRV BOHE 128 vh e B T 45 78 FLR /LR g 41 41
W FRIA, T AR IE B B Ah 41 4L Ik 3 Gk 0 AL
SEH SR 5 Al A R SR 22 TR A R 1
it e A 5 RS PR M T A AR Rk, T AE
R [T 1 bk B 85 20 U IR SR IR Y 7 A 35 18t A% ik
W UE— 2098 R B, X 7 A 1k st 15 35 DR 7 3 B
BH P 1% B 99 1 0 bk L0 45 41 20 rp R sk AF AR K
)25 5 o e ZOKE ARG A% BRPE Ik L 25 21 20 rp 3R 5K
% = 9 CK19mRNA £ h 55 38 A T 7L I 98 bk 10 &%
FE RO 1 38t 4% L AR B9, CK19 AR il 1 7E 95% LA
W FLRE T A ik, e T LR 41 DNA &4
(B CK19 FE H Y1) B cK19 76 3L L fz 4i
Mk, MAEMEL PORFRE, K0 H] SLN h
CK19 mRNA §" 55 15, &5 B2 V0 B 32 ik 2 45 A 2L AR 8
RS, ARk R R E ki Sk £ R Wl AE B OR
) — T ZEBUNE, AL HE mRNA 9 HE I, 4l i
cDNA & R Z AL, ARIE T AR P& I SN,
R T AR R A TR A B IE], OSNA R 38 S B
SE-IMRA S5 DNA §7 88 )5 7%, 78 mRNA R 4tifb
[ G0 T AT IR 3G, Sl e IR T S
FIDNA ZEA i 1A IR A ) 6 RE AR SE BRI OSNA
A ] B AG I 4 AN 52 4 1 SN, AT 30~40 min!"®,
2.2 OSNAHWILRSH

AR SLN f HD U 1AEE AR (1 mm)
AT PR A I, A A K L 45 D0 R AE 4 mL 1)
Lynorhag 24 f# 2% W% (Sysmex, Kobe, Japan) pH A
35 ¥tl, HFEERTHTEE RO, REHH
RT-LAMP XJ RD-100i & 4t 1 #9 2 wL b & W i 47 70
Bro 59 MBI (<25x 1028 01 /pl) . (+) BP
MEER (525x 1078 Dl /ul, <5.0x 10° % 0l /L) |
(++) HEVEHR (550x 1008 /L) Fi+i (FH
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BESAE, B BRRE =25 x 103 DL /pl) o 432 R +i 1Y
SRR p il EL Ol
2.3 OSNAZEI& K5z B

OSNA M\ 2007 4EFF 46 i H TR, TG e A
2 AR S SR — v B 0 R DU SLN %% B 1Y) 7 Y
PR SR B e i . A MR
I3 AT A SLN M A a5, Bl O Bk 2 0 a0 BT R
FHP, Szychta 25913 B7 T 105 4~ SLN, H1.0 1 mm (%)
SIN U1 i F T FS kx4, F OSNA 43 #r SLN 119 2 4~ )2
M, Z5REW], SFSHLL, OSNA %S K i SLN
R (P<0.000 1); A~ —FM4 R A 84 SLN,
OSNA £ I A BHAE - (2 A A I 45 2 8 1TC, 6 /> A5
G5OGS ) T FS RIS B 5 OSNA (1) 0S8
HF100%, 5} 90.47% . Hintzen S5 41 1 271 4
FBFE 459 > SLN, X b B 2H 2 22 K A T OSNA £
mEER, RUWAZ N EREBHLY, ZRT5%
THEE R S0 (UK % 17.9%, OSNA K i %
H16.2%, P=0.715); FERER I, OSNA T &
ML B2z (S22 K 8k 11.4%, OSNA
25.0%, P=0.004); 7E5 8 FLAR % T SLN & 565
OSNA J2 — T /5 B SR BER 78 T B8 7 1D o8 ik
—Z%% _ Santaballa ZEF7WF o8 th 2 B, OSNA %% Hi 2
05 K SLN U B (P=0.000 7). FF % FIL i BE 2%
K A ITC BF, H 438, OSNA X /N A B B% kL (1)
I B AR, OSNA KNG B 2 Z B9, X2
A HEZE R (<250 45 DL/pL) , W0AE 76 B AR 5
(>250 #5 Dl/wl) R BHES . A 0 58 HWA N 24
5N (100~250 ¥ 01 /wl) AHY T ITC, @A Ff ik
— . BNk EEY AL T 2 ESAF
H% 9 v 0 552 1 TR v LR R R A, R4 K SLN
1 188 #%, OSNA WJUERGIE | MU | FE 5 008
91.4%. 83.7% F192.9%, XIF SLN#HH, OSNA Ky
BT FS (P=0.289), BELTFTIC (P=0.007).

OSNA £ AR 38 H A I 3E 77 04 ik B2 45 (non-
sentinel lymph node, nSLN) %% % B9 X5 . Cuffolo
LRSI S B R U fT (total tumor load, TTL) UL
F- %t nSLN 8 A B AN (6 . TTL & Xk i BH 1
SLN 1 CK19 mRNA % &%, F H TTL 7T Lo i — 4>
BE, 7F % BIE T 0] LA G AN L2 ALND . Peg
AU R TTL AR SR 5400 3L AR 8 0 TS 48 A, %
950 il F & MEAT R & B0, TTL 5 o A fF (P=
0.000 004) . J#EB I E &AL (P=0.001 4) FlEA
17 (P=0.003 2) AHK; FH TTL & F 30 LA B 5
WAL ALN B8 1) — AN VB AE s 3 0 T 5 % T SLN
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BHPE T AR J5 R #E4T ALND B9 58 %, X — 2040 7 ik
(% fa 58 % WU TTL<2.5 x 10* ¥ Il /p L, EfasE & X
B TTL>2.5 x 10* #%5 D1/ L) 7] 58 2 XI5 8236 97 R g
A TS B 5 3K THUH A B0 UE SE T TTL 76 IS 5 A2 AR
s 8 TP I R A B, T DR 43 b AR A
17 ALND 8 35 B CES 23 045 B . TTL AR g — Fh f i
TH, ENHTI/KRZHE, BRETEHR LN
B BF 98 . N ke it ALND (9 3F & iE , OSNA T
nSLN 5% %% (18 1 ¥ 4k 2252 B 5CTE . TR, OSNA 1
B Bl R T Oy T AR B — o 1 L B BhiR T
(neoadjuvant treatment, NAC) Jii ik B &5 5 # A& A 4F
Pt =40, T BB EHE LU o Pefia 561471
9% 2 W AE NAC Ji 52 % B9 SLN %% 3% 46 I fi 77 77 1 ,
OSNA J& — Fp U /5 . % 55 B v A0l J 2 1 2 G
AR . Vieites FEW%F 314 ] e 3 17 NAC J5 #4717 AR
SLN i K, 45 E W, TTL Al DL nSLN £ % £
(Hh 2T mf=0.87), #1k{HH 1.5x 10" # Il/pL
BF, BT R 90.5%; Zead SARMRfTT, <2.5 x
1042 D1 /L 5 3% 1 DFS>2.5 x 10035 Dl /pL [ 3% (P=
0.001 7) o Espinosa-Bravo EEBORIF 5 B, & XHAE
NAC JA¥7 J5 (19 SLN BHPE %, OSNA XF SLN 114 K5
PPAS T AR 18.5% — R ALND TR,

B RO FLIR RS e £, ALN IR E T
didE DL, X ET A R AT ALND, o HA
— /N R E Z 5, KRR E R T ERIT
SLN A 8% 0 W 0 4 b v RS VARG H SLN J& &5 7 5%
B AR EE AR T IE SR 1 o OSNA 245 — A X 55 7% ik
EL &5 P B L P mRNA SR 4720 A I i ik, w14
00 B A AT B RO . TR RN AR AL,
o D R R T, R bR E A AT X A3 RS R
AR, T8FFARFE, B HA P SLN & &4
il 5 TS A A AT UR R IR A B, R A R
A A MR R, T RS ME Y BB SLN IR R B H
[ei) B AT Sy L M 9 %) P 0 30 R o e 1 A B Y 4R
B, R R AT R TR, DU R B A T
Jo 8210 F AR T BRI . BRI —
PR FB, Mo PR R, e E#fE #H.
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