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Abstract Objectives: To investigate if lymph node ratio ( LNR ) is better than positive lymph nodes ( PLN ) in evaluating recurrence
hazard and overall survival time of breast carcinoma patients. Methods: The medical records of 1,089 primary invasive breast cancer patients
were retrospectively analyzed. All the patients have 10 or more lymph nodes identified in axillary dissection and presented with one or more
PLN, which were confirmed by postoperative pathological examination. Results: In univariate analyses, pT-stage, grade, ER / PR / HER-2
status, PLN, LNR, total lymph nodes dissected, extranodal soft tissue invasion, and adjuvant treatment ( chemotherapy, radiotherapy, and
endocrine therapy ) were associated significantly with relapse-free survival ( RFS ) and overall survival ( OS ) ( P <0.05 ). In multivariate
analyses, when PLN or LNR were entered into the Cox hazard ratio model as covariate, both PLN and LNR were the dependent prognostic
factors of RFS ( P <0.001 ) and OS ( P <0.001 ). When PLN and LNR were entered into the Cox hazard ratio model as covariates at the
same time, LNR remained as the dependent prognostic factor of RFS ( P < 0.001 ) and OS ( P =0.001 ), but PLN lost significance ( RFS:
P =10.944, OS: P=0.315). Conclusion: Compared with the number of involved lymph nodes, LNR can predict recurrence hazard and OS
more efficiently. It provides a more powerful reference for breast cancer risk classification, allowing clinicians to make decisions on adjuvant
therapy.

Keywords Breast carcinoma; Positive lymph nodes; Lymph node ratio; Relapse free survival; Overall survival
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LR AR BB E R U, Ik B 45 % B8 %% (Iymph node ratio,
LNR) HI ik B2 25 5 #2550 (positive lymph nodes, PLN) 5
PIKEI B 25 84X (total lymph nodes dissected , TN) i)
LU AA , 5 PLN AH LA B 4 b 15000 L AR 88 A 5 283 1
S AT (overall survival, OS) , 1% FIC & K& A A7 (re-
plase free survival , RFS) J7 ] A% i 5% i 1 3= 2248
TR L SE RS 1~3 MUi i BERE, X Tk L 45 5% 7%
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-+ i E Brdo e Bk B (International Union Against Cancer,
UICC ) A1 [EJ hiE BE A 23 (American Joint Committee on
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(2003 ) FLIRAN L MEAFE FR G I RIS L7y R
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0.30 #1>0.30,
1.2 B

AEAF I B LT AR Z B R R B 17 I s [R] B
ViR HI2 20104 12 H 31 H . B AR
(5% FET- 545 )i A s Iy | i FE U B X
AT o R TR JRTRE K (N RE S & | a1
LI 2557 ) 03I oz Ak i B RN L |
FIRE 7 ST = NN SN B BT =R A
U T LN g8 B 1) 0 Rk SR e A BIE BORE AT

ST A s R (9 R e SO R B9kt
1.3 Giite#nsk
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(1) LR Log—rank Ki 36 7547, LN R (2R A7
S3 AT R Cox HLAFI XU LY HEA T, 5] A 7K 0.05, 51
BiRKHE0.10, LL P{E<0.05 A2 5 HA G4 Y.
2 #£R

A2 955 51 AR I PR BRARFAIE B bk B2 25 R 2 00 A
TEOLILFE 1. F 2, Pz RE T A] 68 (3 ~ 107) 4~ H , 5
4ERFS N 73.4%,54F 0S H 82.5%.
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Table 1  Clinicopathologic characteristics of 1,089 primary node—positive

breast cancer patients

(7R % H4r %

LW (%)

<50 575 52.8

>50 514 472
L ZRAS

22T 591 54.3

255 498 45.7
Y AIF A

I T A A 900 82.6

AN 50 4.6

oAb 139 12.8
i NAN e

pT1 369 33.9

pI2 608 55.8

pT3 53 49

pT4 59 5.4
HEEAE Y3

I~1 772 70.9

I 128 11.7

KN 189 17.4
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FF: 648 59.5

31 441 40.5
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A 109 10
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[(%is 1040 95.5

WOT 704 64.6
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Table 2 Axillary lymph node status of 1,089 primary node—positive breast

cancer patients

R ELE5IRAS il %

IR AR (PLN) /K

<3 559 51.3

>3 530 48.7
IR I EL 25 B (TN /AL

10~20 329 30.2

21 ~30 521 478

>30 239 22.0
L 255 RS2 (LNR)

<0.10 415 38.1

0.11~0.30 316 29.0

>0.30 358 32.9
LEAMRHLURAL

A 298 27.4

Jc 791 72.6

B PR AE AR BT R K /IN G B
ER/PR/HER-2 R 7% \PLN | LNR  PIAS: ik [ 45 B % . 45
MR BUZAL Hl BhARTT JHCTT RN 2 AR T 5 FLIR
FE AR5 BB RFS . 0S B EA W] 5 (R AH 5GP (P<0.05)
2 Wi 4E 5 (RFS: P=0.072, 0S: P=0.028) . % 25 4k 75
(RFS: P=0.058, 0S: P=0.042) 5 3| Ij it AR J5 He % 08
LA A, 15 RES TG W 5 AR Sk 5 41 412220

(RFS: P=0.890,0S: P=0.517) 5 . # RFS.,0S 4 L
RS (K 3) o BEAh, X LNR AN [H] 4321 8 3 i
1T Kaplan—Meier 7387 , 45 5 1 75 LNR A X 858 5 114 5
F A H RFS F10S 28] B AIG T LNR AR X AR 1 3
2H(P<0.001), J:LALNR>0.30 S F i w2 (- 1),

VAR A AR5 Th A G2 B A R i
A Cox FLBI XS R4 T 22 IR AAE 3BT o ZERHRL
H, PLN A Sk PIRAR f i AR AR G e i /NG5 1
HER-2RAS i BIALIT 8 70 AR YT A1 PLN J& FL AR
ARG B RFS . 0S 3 7 FUMFE b , 45 /MR U= AL
(RFS:P<0.001,08S: P=0.242) & 3 RFS )7 7. 75
F8H5 , H 424 2% (RFS: P=0.055, 0S: P=0.002) .PR
RS (RFS: P=0.857, 0S: P=0.042) {5 #3119 0S st
STAHSE (6 4)  7ERRL 2 th  LNR 0 PLN AR Ay s
HEABRY S5 5 B oR bR T IR R/Na 3 812
2 HER-2RZS i BhALST (N0 iR YT Z 40, LNR
R AR T e RFS,0S By A 7 B 55 (£ 4) ;
FERSAL 3 11 PLN  LNR A A B A5 fi [A] ) AT, 55488
T2 SR A AR, IR R N B A 21255390 (HER -2
PR FHEIEYT AT FLNR (RFS: P<0.001,
0S: P=0.00 ) AR FLIRIE AR 5 & RFS . 0S [l ST
T +§ b , 1 PLN (RFS: P=0.944, 0S: P=0.315) 2% 5%
TeGe it AR AL R RFS 08 930 37 i)
fEhR(F4).
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Table 3 Univariate Cox regression analysis for relapse— and mortality—risk factors of 1,089 primary node—positive breast cancer patients

TSR AT (RFS) RAEFE(0S)
e A FHLARE
A 2 95%C1 P AR 2 95%C1 P

BRI (550 % vs. <50%) 1.21 0.98 ~ 1.49 0.072 1.36 1.03~1.78 0.028
2 2R (UL 5 vs. HOEETT) 1.22 0.99 ~ 1.51 0.058 1.33 1.01 ~1.74 0.042
LT

AT vs. 32/ Ihvs. 12 5) 1.01 0.87~1.18 0.890 0.93 0.76 ~ 1.15 0.517
LRGN ]

(pT4 vs.pT3 vs.pT2 vs. pT1) 1.83 1.62 ~2.07 <0.001 1.91 1.64~222 <0.001

P (M ovs. T~10) 1.38 1.13 ~ 1.68 0.002 1.70 1.31~2.20 <0.001

ER R (B vs. BITE) 0.66 0.53 ~0.81 <0.001 0.53 0.40 ~ 0.69 <0.001

PRORZ (B vs. F314) 0.68 0.55 ~0.84 <0.001 0.42 0.32 ~0.56 <0.001

HER-2IRZS (B vs. BIME) 1.58 1.26 ~1.97 <0.001 2.14 1.60 ~ 2.86 <0.001
IR 45 B AL (5304 vs.21 ~ 304K vs.10 ~ 204%) 1.25 1.08 ~ 1.45 0.003 1.37 1.13 ~ 1.66 0.001
IRELZEEE RS (S3 ML vs. <340 2.87 2.30 ~ 3.60 <0.001 3.86 2.80 ~5.30 <0.001
TRELZEEERS % (>0.30 vs 0.11 ~ 0.30 vs. <0.10) 2.12 1.86 ~2.43 <0.001 2.37 1.97 ~2.85 <0.001
MR LURAL (F vs. ) 2.68 2.17~331 <0.001 2.32 1.77 ~ 3.06 <0.001

T O vs. 75) 0.48 0.32~0.71 <0.001 0.31 0.20 ~ 0.48 <0.001

RNET O vs. 75) 1.11 0.89 ~1.38 0.376 1.03 0.77 ~ 1.38 0.832

W IARST G vs. 17) 0.49 0.39 ~ 0.62 <0.001 0.30 0.22 ~0.42 <0.001
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Figure 1  Kaplan — Meier survival curves for relapse—free survival (A) and overall survival (B) of breast carcinoma patients with positive lymph nodes by

lymph node ratio (LNR)
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Table 4 Multivariate Cox regression analysis for relapse— and mortality—risk factors of 1,089 primary node—positive breast cancer patients

— e R HAF(RFS) RAEFE(0S)
KB HEEE AU 3R (95%C1) P AU HE e 95%CI1 P
BT Lk B e RO B Ay DA i AR
i AN o34
1.50 132~ 171 <0.001 1.56 132~1.84 <0.001

(pT4 vs.pT3 vs.pT2 vs. pT1)
HYUEDGM vs. T ~ 1) 1.21 1.00 ~ 1.46 0.055 1.45 1.15~ 185 0.002
PRORZS (B vs. BAME) 0.98 0.75 ~ 1.27 0.857 0.69 0.48 ~ 0.99 0.042
HER ~ 2ARZS(FHPE vs. B TE) 1.32 1.04 ~ 1.66 0.023 1.50 1.10 ~ 2.04 0.01
FEHMRA L AL AT vs. ) 1.55 122~1.98 <0.001 1.21 0.88 ~ 1.65 0.242
LT (O vs. A5) 0.54 0.36 ~ 0.82 0.004 0.40 0.25 ~0.65 <0.001
WIFIAIRTT (2 vs. 75) 0.55 0.42 ~0.72 <0.001 0.41 0.28 ~ 0.59 <0.001
R ELEEFREEL (>3 vs. <3) 2.03 1.58 ~2.62 <0.001 2.64 1.86 ~3.75 <0.001

TR 23k B 25 B SRR AR L 5 e R B A A Sk i A\ AR

JiEg RG34
(pT4 vs.pT3 vs.pT2 vs. pT1) 1.46 1.28 ~ 1.66 <0.001 1.53 1.30 ~ 1.81 <0.001
HLESG M vs. T ~ 1) 1.28 1.06 ~ 1.55 0.011 1.61 1.27 ~2.05 <0.001
HER ~ 2R (B vs. BAHE) 1.30 1.03 ~ 1.65 0.028 1.51 1.11 ~2.06 0.009
HEILTT O vs. 75) 0.55 0.36 ~ 0.83 0.004 0.40 0.25 ~ 0.65 <0.001
AIAIRTT (2 vs. 15) 0.55 0.42 ~0.71 <0.001 0.40 0.28 ~ 0.59 <0.001
W EA5 A5 (LNR) <0.001 <0.001
0.11 ~ 0.30 vs.<0.10 1.43 1.04 ~ 1.97 1.50 0.95~2.35
>0.30 vs.<0.10 2.9 2.19~4.03 3.80 2.51~5.76

TR 3ok L A RO IR EL 5 T R ST Dy DA k[ o i A TR

i A N o34
(pT4 vs.pT3 vs.pT2 vs. pT1) 1.46 1.28 ~ 1.66 <0.001 1.53 129~ 1.81 <0.001
HAUFG (M vs. T ~ 1) 1.28 1.06 ~ 1.55 0.012 1.60 1.25~2.03 <0.001
HER ~ 2ARZS(FHPE vs. B 1) 1.30 1.03 ~ 1.65 0.029 1.50 1.10 ~ 2.04 0.011
LT (O vs. A5) 0.55 0.36 ~ 0.83 0.004 0.41 0.25 ~0.67 <0.001
WIHIAIRTT (2 vs. 75) 0.55 0.42 ~0.71 <0.001 0.41 0.28 ~ 0.59 <0.001
R SRR (>3 M vs. <3H0) 1.02 0.66 ~ 1.57 0.944 1.38 0.74 ~ 2.56 0.315
RELEE SR (LNR) <0.001 0.001
0.11 ~ 030 vs.<0.10 1.42 0.95~2.12 1.23 0.67~2.25

>0.30 vs.<0.10 2.93 1.74~4.93 2.79 1.34 ~5.80
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Bifi 5 7 M 94K T 4595 32 (sentinel lymph node biopsy ,
SLNB)F AR, X5 T SLN 164G B ) £ 3, ml k4
17 W63 K B2 25 78 $9 R (axillary lymph node dissection,
ALND ) s {EUZ X SLN 15 K6 FHAE (1) 3, ALND AR SR J2:
FLBER R RHERYT e MO R SR 2 H BT F LR
Pt RECE T 0 A 2 ) B EE B R A 2 — , AR bk
S B I PR B AR AR Bl Bh R 7 O 28 KM R
Tl B . H AT R A UICC/ATCC R A il
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S ST EZA PLN , {H 23R A% LNR 52 i A X
BN, A BFFEARIE LNR AE N LA U5 5 1 )
FIELTF PLN (B4 K 2525 hF LNR XT OS (1)
SN, N R E RIS J7 T AR TE 24 T Tk D 255 7%
1~ 3K R F TR, ARBIFGEXT 1 089 bkt 25 FH 7L
PRI B A DR (91 B k2R T I JB A 43 , I 7]
BHATT LNR X RFS F1OS P 7 T 520 . 7E L R 4
Href, PLN  LNR 25 523 RFS F10S HA7 U AR
TEZINE /T, 24 PLN  LNR 3 SI1E A B ik AR
TR, 22400 H 3 RES 1 OS B S P AR s (H 224
PLN F1LNRVE A A5 g [ ifE AR PLN 2R 25 T 48
TR ST LNR ATSR S 835 RFS FILOS At S i
i, 1 LA I 2R ] HeA & B0, LNR g, L RFS A0S
I, X 10 H] LNR AH HE PLN 53 REFI0IN A8 5 14 52 AR il
ST . A, Z 2R s BRI HER-2 R ZS
o2 A RIS 1 OS (37 TINFEAR , PR AT LA oK
LNR .PLN .HER-2 IR RV PN UM B E AR S
W R R S AR R

5 [ FL AR 5 W 18 SRl B 97 BF9E 2 (National
Surgical Adjuvant Breast and Bowel Project, NSABP ) 1A A
WKL 25T E 2025 10 804 T LABEA TR i
TP BRI TG o 0 T TSRO BT as R T SEdE AR
TFF BT 1B B35 0 Ak I ARG Uk L 5 B0 = 10 M, 7
S BEESORA 7 TR A A XT3/ o Veronesi 55 i UFE HE
FIMR SR B, 78 N AT 7 A
PLN HHIRGIHRELGE B NPLN/TN , SAEAAT DL VER
PR R B IR L S5 RS R 4 I IR B A | i HLAR RE il

IPREAEXS INRAT— N EOITEDIAAI. HRIDST LNR

(L FE ARG — 3R, AR RO/ R

FATFER I FE " o AT LA AU 0] A A2

HOSINE o2 RO A 10 3 41: LNR<0.10,0.11 ~

0.30 1 LNR>0.30, [ 1 2715, LNR 7EFUIN RFS J7 T AL

T-0S. Vinh-Hung 55 "R ] 5 | SRR 5 3200 5320

i S S BA S e/ IME, B REX 1 829 ik T4

R B A FLIRE R BORKAEA T 200, A5 LNR 7321 5

{4 0.20/0.65 , %S A RENL A T HAWR T RHA AT

T T HERFEA R [ B AP SRR S

BZ AEEFR I A T PLN T 5 , LNR fig

G ) PPN LR AR R 110 52 A XU AR A A

6] o LNR FE 2y — Rl B g B LR BUS 3645, i

SERERS 5 Bl b AL B L, I PR BR IR it 2

A , R e E AR BG4 L R AR

BATREDITT ARG % PURFAE I S5 47
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