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Abstract

Objectives: To investigate the feasibility of combining magnetic resonance imaging (MRI) with cli-
nicopathological factors in predicting the downstaging of axillary lymph node-positive patients to
clinically negative breast cancer after neoadjuvant chemotherapy (NAC). Methods: Retrospectively
collecting 359 patients who received neoadjuvant chemotherapy at the breast disease treatment
center of the Affiliated Hospital of Qingdao University from January 2019 to December 2021, all
patients had the pathological results of axillary lymph node before NAC, at least had MRI databe-
fore and after NAC, and underwent axillary lymph node dissection in the center following the
completion of NAC. The study compared the impact of preoperative biopsy pathological type,
Ki-67, MRI-assessed tumor size and axillary lymph node stage prior to NAC, MRI-assessed re-
sponse of the tumor andaxillary lymph nodes after NAC on the axillary lymph node downstaging to
clinical negativity (ypNO) after NAC. Results: Multivariate analysis demonstrated that axillary
lymph node staging before NAC (OR = 1.863, P = 0.021), MRI-assessed tumor (OR = 0.353, P <
0.001) and lymph node chemotherapeutic response (OR = 0.301, P < 0.001) to chemotherapy after
NAC, and pathological type were independent predictors of pathologically negative axillary lymph
nodes after NAC (ypNo), and the rate in human epidermal growth factor receptor 2 (HER-2) posi-
tive breast cancer was the highest (OR = 0.252, P < 0.001), followed by triple-negative breast can-
cer (TNBC), and Luminal breast cancer was the lowest (OR = 2.783, P = 0.015). Conclusions: Pa-
tients with early axillary lymph node staging prior to NAC, MRI-assessed tumor and axillary lymph
node complete response (CR) after NAC are more likely to achieve ypN,. The patients with HER-2
positive biopsy type had the highest probability of achieving ypN, thereafter surgery, followed by
TNBC patients, and the least in Luminal patients.
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1. 5|8

Hr BT B AT O 2 O TR R e 1 S AR eV T[], EEE SIS A EIE N 45 fe M 2018.V3
WH, AT v MEA T F R PR N rT F ARG, mT DA CR 7L R R TGVE R AL 1 7L e A
NEORFL, AT ORI S 0 7L B A = nT AR s, I ELRR B AT 2 BUR B (B B, b i — 2P
BIT AR 22].

S Mg 5 AT IR S TR B2 459 4 (axillary lymph node dissection, ALND)JE & WA G I &iEZ — A~ E
JEEREL KM, SBUREMK . 08, TREREE RS EE R E S R @3], A FLIERT RS
BIREAR , AMRFEE AR 0T IS IR TR A5 1 A R S WS B E AN TR AL,  RiT AE Ik B2 45 75 K (sentinel lymph node biopsy,
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SLNB) (1% i 5 F A5 25 B A% 1 I3 ik 2 2538 & s AR S5 EJBOK I & 3 AORE R R AR, AtiRon, &
FAT SLNB AR J5 18 A~ H P H B LR bk K i () begl T BLFE 22 7.0% [4].

SRIM, X TR k2 25 F A P MERIR N, 8252 NAC J517 SLNB [ &tE—BEAAER R,
SENTINA iX5%[5]55 ACOSOG Z1071 56 [6] 7l AR L 45 BH 1 7L 42 NAC J5#:52 SLNB I, SLN [
2N 80.1%A1 92.9%, EBHTEZRN 5N 14.2%F0 12.6%, & FRPIIHRLK Y SLN 5B 1t 2 8548 5
T 10%, CAHIdnHEZIaHE 7] (8], AR E R TR Wk 5 P FLIRE NAC J51T SLNB Bl IK B
FE RS . AT 5 A6 43 M AR bR 28 AR A BE 2R A | Ki-67 25 I R HL IR 2% K MRI PEA AR H K
R AREEEE A B EIIT S5 MR VAL P BT 2. B3 bk A7 s S S 8 2 IR 35 NAC JE RS P43
G RBIVER IS, T AR 2R NAC TR 53 I T8 445 0 2 i s N B 3 g I s 1 PR 91 A T T e e
K, RNHEEACTT J5 (B0 B B 16T Sk 2% .

2. #EREFE
2.1, —fEER

4R 2019 5 1 H~2021 4F 12 H 5 8 K% & R B FLIR 1297 H0 B TNy Mo LR A 359 4.
BTG W NI 355 g 2 DA ZE VSR IR I2 A AU, HEE S SR B R AR . BT iR AR TR
AE)H B F A MRDFE RIS MRS 75, ATES 52 TR e 2 0 7 gL, WEHESS N
R, NARANFARATERZ 4~8 M NAC, HA 2 FMIHH T 800-l, MK4E RE-CIST SEAR P& hrdfk
11 AT FU55 I S8 bk R 2597 ROl . N4 A 20 A NAC A MRI 24255k & 50RL L NAC &
MRI 8RB TR, NAC 77 % F 449 TA. TAC. AC-T(HP). TCbHP 4.

NI NAERY N 26~71 %, P 503 %, HA4a22ai 188 111(52.4%), 44 )5 171 B1(47.6%) 1K) &=
a5 BMI < 25 kg/m? i A\ 169 511(47.1%), >25 kg/m* Ik N 190 151(52.9%) . T FLIRIEZ R L 347 51(96.7%),
A AU S s 12 491(3.3%), MR 43 1 T1 9N 30 151(8.3%), FEd 4 1] T2 Jo N 174 1511(48.5%), fiied 4y
T3 5N 155 5(43.2%), WRELEE 501 N1 A 254 611(70.8%), RELEE 20 1 N2 H5 A 91 $1(25.3%), #kEL
S5 HA N3 i N 14 51(3.9%) . FRIFIAL5 1 20 12 B1(3.3%), ZHZ3% 11 2% 291 Hi1(81.1%), #HZ% 11T
2% 56 1511(15.6%) . Luminal %2555 A\ 159 1(44.3%), TNBC %% A 48 11l(13.4%), N &4 KK 732 4K-2 (HER-2)
FHPE N 152 $1(42.3%). NAC Jo BT A247 ALND, 2% 45 5 DUATiE 1) A s BEAS 25 &5 S v .

2.2. RIBRE
VISR A kB S Y A s, &SR, [T AR - ROt g H S UL S et
23. GiHEA

N SPSS 25.0 #ABEAT G T, BRI R T, RGBSR R TR, 2 K3 /8K A Logistics
[, PLP<0.05 NEREGITHE L.

3. 458
3.1. [EEHRBEHEESRER

AR ypNo KA 41.2% (148/359), FHAER <50 Z I A ypNo KN 41.5% (76/183), Eit > 50
11955 N 40.9% (72/104). BMI < 25 kg/m” ({195 A ypNo K 43.2% (73/169), BMI > 25 kg/m” 19 AN
39.5% (75/190)« JoFLMRIE F R I N ypNo N 41.8% (145/347), ToFLIRIE 5 52 09956 AN 25% (3/9).
JHRT I PG 20 3 T1 (095 N ypNo N 56.7% (17/30), FPREIGER 7331 T2 (9 AN 39.1% (68/174), FJEIG IR
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S M9 T3 IR AN 40.6% (63/155). FES IR /MM N1 [N ypNo %A 41.7% (106/254), I 5 IR 5
S N2 073 A 39.6% (36/91), IBSIRER 43149 N3 OS5 A A 42.9% (6/14). MRISFA 4 By 1T i
Ptk g7 KON A CR BIR A ypNo A 75.0% (39/52), MRI A5 HH BT J5 i etk g7 8 A PR B9 A
47.0% (95/202), MRI PEAGHT 4 BT 5 I B4k T7 SN SD 9 A A 13.6% (14/103), MRI vl #li B
A7 J5 P ERALTT [SA PD [F19% A 0 (0/2). MRI PP B4 Bh Ak I 7 5 I8 1697 SN A CR 19 A ypN, %
N 63.5% (73/115) MRI #-ili i id B4k 7 5 eS0T 89 non-CR 9 AN 30.7% (75/244). % il 3
Ki-67 IR FIE MR N ypNo N 28.7% (27/94), AR ZF HIFHE Ki-67 AR AN 45.7% (121/265).
355 3257 54 Luminal B9 N ypNo 2N 14.5% (23/159), % 5195 FE 257 5 TNBC #1955 AN 37.5% (18/48),
ZE il Her-2 FHYEI A9 70.4% (107/152).

3.2. IMFAHELTT A RS HBERERANIAM R B E RS

BRR SRR, Fi#. BMI A ICFURE % L IR G R /3 BEs k B 251 PR 20 1 3 A 5 )
NAC J5 [ 5 bk L5 BE A BN BA 745 MRI P4l NAC Ja B Eby7 & %8 CR. MRI $¥4h NAC J& il & 4b97
NN CR. PR Ki-67 Mk FRIR A Her-2 BHPERIHR A, H ypNo R U] & 5T MRI W44 NAC
J i HRAGTT I N non-CR. MRI #ili NAC J& il &5 4097 M8 non-CR+ 2 Il 2 Ki-67 RFRiA . 2l
P4 Luminal 245¢ TNBC RN, ZRBEAGHFE L (RTT =8.215~100.641, p<0.05), W% 1.

Table 1. The correlation between ypNO after NAC and clinicopathological characteristics of the breast cancer patients

= 1. NAC J7 ypNO SFLBREE B F IR R SRR X1

15 R B EEARFAIE ypNO non-ypNO 7 p
Ki-67 8.215 0.005
Ki-67 < 30% 27 (28.7%) 67 (71.3%)
Ki-67 > 30% 121 (45.7%) 144 (54.3%)
i I8 1 PR 43 A 3.304 0.192
cT1 17 (56.7%) 13 (43.3%)
T2 68 (39.1%) 106 (60.9%)
¢T3 63 (40.6%) 92 (59.4%)
I Ik 2 i PR 73 34 0.146 0.929
N1 106 (41.7%) 148 (58.3%)
cN2 36 (39.6%) 55 (60.4%)
cN3 6 (42.9%) 8 (57.1%)
HZF5r, 0.76 0.684
I 4 (33.3%) 8 (66.7%)
i} 123 (42.3%) 168 (57.7%)
11 21 (37.5%) 35 (62.5%)
MRI PF-fii fiidgg A7 s o 61.152 <0.001
CR 39 (75.0%) 13 (25.0%)
PR 95 (47.0%) 107 (53.0%)
SD 14 (13.6%) 89 (86.4%)
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Continued
PD 0 2 (100%)
MRI V- fii il 53 ik L2 5 407 52 34.579 <0.001
CR 73 (63.5%) 42 (36.5%)
non-CR 75 (30.6%) 169 (69.3%)
Ji 96 53 2 100.641 <0.001
Luminal 23 (14.5%) 136 (85.6%)
Her-2 107 (70.4%) 45 (29.6%)
TNBC 18 (37.5%) 30 (62.5%)

3.3. ¥ RS HBEEANAMNSE RS

ZHEZE ST R, MRI PG NAC J&5 MgeAby 7 i N AR BE T 35 520 NAC Ja a8 ik EL 45 2 1 B3 19
PE, p <0.05, AR B =1.063 >0, EW#H MRI AL NAC G LT I N AL BETE, NAC J5ik 3
ypNo AT REMEERR, OR =2.894; MRI 4l NAC J M &8 107 e SRR B AT S 3 52 M NAC & i &8 bk B 2
TREHINRATE, p<0.05, M RE B=1.043 >0, EME MRI il NAC JEI S 40yT OB FEEE A CR B,
NAC JEi53] ypN, (] Be LK, OR =2.839; % Fli FE S AL A 2 3 5210 NAC Jo I 53 bk IR 45 2 B B N
P, HIREESRALA Her-2 FHYERS, H NAC J5 ypNy % b TNBC FLARJE K(OR = 0.254), 1 Luminal %3,
Ji#9E NAC J& ypNo %tk TNBC FLARE/NOR = 2.623), W3 2.

Table 2. Multivariate logistic analysis of ypNO related factors after NAC
%% 2. NAC /5 ypN, X< E ERZE 2 Logistic 7747

e PR B3 FRLARFAIE OR 95% CI P

¥t g 43 7Y <0.001
Luminal 2.783 1.218~6.355 0.015
Her-2 0.252 0.117~0.544 <0.001

TNBC 1 1
MRI PPl R AT I 0.353 0.220~0.565 <0.001
MRI V- fi il 53 IR L 25 407 IR 0.301 0.165~0.549 <0.001
g8 1 PR 53 39 1.235 0.802~1.902 0.339
il 3 I L 2 11 PR 43 A 1.863 1.099~3.158 0.021
Ki-67 0.827 0.425~1.607 0.574

4. Vg

BEAERIBE 7R, NAC RS E 20%~40% A I 53 ik 45 B R IR R B (9], H KANG Z5[10]%)
BEEE 1247 095 AT BB AT 72 0 45 B EoR, NAC Ja IB0ES 4k B2 25 B 301 Al PR A 2 PR 08 AT 1TV bk 2 45
TR S ASET AN 4 MR MR TR AL 0R 97.8%5 99.0%, ZRTLH I FE L.
XU AT RER N, NAC G T B3, A — 0 R M E R sk, Smiin 1 i e ik
EL A5 TE TG HOMR LK o AR R AR AN R IS )RR o

AW SR S BT T 359 9 S Wbk B 4 5 s D BH P R FLIE R R B AT RN, RS BRI OR
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ypNo FN 41.2%, FEARSGEEAEMATF 45 FA — B0 TEIA A 230000 AR MR B3 kL g E 4 gk 2
FELEM S BN B IE T IR T REPE o Yu [1155EAT 1 — T0 [ i 14 22 rheCoBiE 58 40 AT, AT MIRT S50 AR 117 55 3k
T4 R T B I TN BT A, GRS T MRI R S8 ik B2 45 s S LA 850 v PR BBURR P 5 A 1« Samia 55[12]
FIREFE AT T 87 1 MRI S48 24 BRE 58 B (14252 NAC VGI7 IS BEVER N, I L5 B () MRI 344
CR 2 TR 5 S B B2 K125, MRI P L5 CR B, ypNo FIELGI AT IA R 64%, (HZRTREAE NS
MRI P i 58 K B 45 S B (R 5 R AN 2 (p = 0.087) AHFFTHH) 359 FIREA H, MRI PPAS b ERAL)T &
NIEF] CR [ 52 BIFEAHE 39 Bil(75%)IEE] T ypNo (p < 0.001), 5 Samia ZE[(IHF 5845 K —%, MRI 7T
& ALI7 [N CR I 115 61958 AR 73 41(63.5%)iA %] T ypN, (p < 0.001), iER] 7 MRI W55 CR
T A5 10 TR0 A 5 S N2 [T A [ 25 . 2 AT 7R AIE B Her-2 PHYE 5 TNBC FLARIE I 3, NAC JGiA%] ypN,
AT 70%~80% [13] [14] [15], Colleoni M %[ 16]/¥1HF 75 % 7~, Luminal ZYFL R NAC J&5 1) ypNo ZALH
24.7%. AWFFT 152 5] Her-2 FHPESH AA 107 BIIEE] ypNy (70.4%), 48 {5l TNBC £#EHH 18 FliEE] ypN,
(37.5%), T 159 f5] Luminal 9555 ANAXA 23 B3k %] ypN, (14.5%), 45 % 578 Her-2 FHPER A NAC Ja ik &
WRELZE AT SN B AR T =B 5 Luminal 295 A, 1% W] 85 A2 Bk P I & i Z 2R SR40H5 R 16 tpCR 2
B S 5[17] [18] van Zeeland M Z5[ 191/ 751N, NAC HI 1k A5 I R 4 2 ypNo HIA AL Tl
[AIZ, Eun N. L &E[20]HF 75N, NAC Hi IR R/ ME AR ypNo IBSZS2m ER 2, X R s, NAC
R L 53 R /N . IR Bt 20 I L, BT AT REIA B ypNo, AWFRZ IR T R, NAC B IS kg5
G3 IR ypNo IIBSZ TN R 2, T NAC HT L5 g 73 JH IR 4E ypNo S22 M R 36 (p = 0.339), IXH]HE
PN, FUCMRET R A A AR R, R RL I EECR, &0d NAC J5, WA 3] ypN,, #FififAeE
I BB BRI TT B AT BEAE

AW R IR, NAC Bk s MR E LS. MRI PP NAC JahEAbsr S 3. MRI 34l NAC J& il
FIREEST OB I HURE B A2 NAC J5 ypNo IIBISZ TN R 2R, 1K L8 S50 48 AR 72 i R Hh 8 5 3R,
RERE AR AEAE NAC JE IS R B85 TR S SR 5 B 548 %, — 30 Meta 7T 9N 1 23 Tl PRAJE
FUHIE 1521 BT BIAL ST 5 AT T bk R 5 0 e DA S I 3 bk ES 2538 A 1) R, T W ol S 5 0 R DAk R 3 IR
BSHUHERZN 89%, BIHMERN 13% [21], 15— 7SN, 1R85 Fr By 7 I 5 bk R 25 55 B i 28
R AR R IPER N 8.4% [22], TUARINHERZIKF. Uk, Gid iR H T RRIA R ypN,
(R N 5 %o AR 3 v B 85 2 3 BH 1 190995 N NAC J5 AT SLNB HfE I 1t R B EEEH .

5. &

ZE DT, NAC iR kL5 7 . MRI P74 NAC JG I EAbsT S8 . MRI 4G NAC e i 5 ik
SEATT N SR EERANRM NAC J5 ypNo IO FRINA 2, NAC BRI E w4540 . NAC J5
fifEe MRI #ff CR. NAC JE % MRI ¥4 CR. 3J5 NAC J&5 ypN, i3 4H5¢, H HER-2 FHYEFLARIE NAC
J& ypNo i —BIVEFLIRME X2, Luminal Y LR B AR . ASHIF 78 25 SR BE 0% T30 A 3 Ik B 45 FH M NAC
JEIRE] ypNo IR N, FEIRIX R ABER SLNB BBItEZ, SAMEHEE AR X IX A BE NAC J5 IR L4 F
ARJ7 R B 518 2.

&E 3k
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