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[ Abstract ] Objective: To investigate the correlations of peripheral blood lymphocyte subsets and magnetic resonance imaging
(MRI) features with axillary lymph node (ALN) metastasis of breast cancer and the value of improving the diagnosis accuracy of
ALN metastasis. Methods: The data of peripheral blood lymphocyte subsets and MRI characteristics of 348 patients with breast
cancer were retrospectively analyzed, and the patients were divided into lymph node metastasis group and non-metastasis group
according to the results of surgical evaluation of ALNs. The differences in clinicopathology, peripheral blood lymphocyte subsets
and breast MRI between the two groups were analyzed, and the independent factors of ALN of breast cancer were analyzed by
logistic regression, and the diagnostic efficiency was evaluated by receiver operating characteristic (ROC) curve. Results: Among the
348 breast cancer patients, 103 patients had ALN metastasis and 245 patients had no metastasis; and patients with multiple lesions,
positive human epidermal growth factor receptor 2 (HER2), Ki-67 proliferation index>20% and lymphovascular invasion were more
likely to have ALN metastasis (P<<0.05). The absolute numbers of total T lymphocytes and toxic T lymphocytes were decreased

statistically in ALN metastasis group (P were 0.044 and 0.023, respectively). On MRI, patients with larger lesion size were more
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likely to have ALN metastasis (£<<0.001); for MRI morphological diagnostic criteria, 146 (42.0%) patients with suspected ALN

metastasis were detected in our study, and the sensitivity, specificity and accuracy were 77.7%, 73.1% and 74.4%, respectively. For

diagnosis of ALN metastasis, the AUCs of the methods of clinicopathology and lesion MRI, MRI morphological diagnostic criteria

and the combined were 0.761, 0.755 and 0.851, respectively. Conclusion: The clinicopathology, peripheral blood lymphocyte subsets

and lesion MRI features were correlated with ALN metastasis in breast cancer, and clinicopathological and lesion MRI features are

helpful to improve the accuracy of diagnosis of ALN metastasis.

[ Key words | Breast cancer; Axillary lymph node; Lymphocyte subset; Magnetic resonance imaging
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ZE %K (estrogen receptor, ER) | I EZIK
( progesterone receptor, PR) . AER ALK KT
ZAK2 (' human epidermal growth factor receptor 2,
HER2 ) FKi-67HFHAEENE L, HHER245 N
2+ B E AT IO IR 2428 (fluorescence in situ
hybridization, FISH) #F—2IFHr HER2FER Y1
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[EIBD/A HIFACS Caliburift 0414 528, it
FIABDZ B VU A5 ChRiCHiR, bras sz 6
FEDTA-K2H0HE Y3 mL2s I ki, B4
J7 15225 BD VU €8 bk B 20 Jf 0 7 93 A7 45 4 158 W
Fio FLIMRIFG 2K 25 [F GEZ F] Discovery 750
3.0 T MRIFFAYL, BEWRENTL FH A 2L AR
TR I, UL P A SR T TR 7N
KA AT S 12 Gk B8 B 5Tty #e o i . 1
s A H R 8h 51955 Vibrant 3DJF51, H & A [H]
(repetition time, TR ) 3.9 ms, [F{EAF[A] (echo
time, TE) 1.7 ms, Z/E1.3 mm, HFHEEH
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10 mLAEFRER K v, SRJSHETRE 7. DWIHHH
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FEb(E 800 s/mm’, JFIREISIEZADW 4.6/
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TRb I VI AN 1 B 2 4 A 235 SR 1 00 T 64 43
Mg, EZ AR 2 MIEE N2 ( American
College of Radiology, ACR) #EF7ZIFLIR 1%

et Ml 248 ( Breast Imaging Reporting and
Data System, BI-RADS) Ol SRR T L
LK. MRIZMTEE IR FEAFEM RN, —i2
FLIRE AL FOMRISFIE, B3R RN sR A2
A TICERY M BRR S S5® 1k ( background
parenchymal enhancement, BPE ) A, RS
R A7 L g i s A S B TR A L e
o 215 5 1 28 Y 4 S B s Ak R R Jirb Bt £k 7 R
HH; T RIETMRIBRETEN ALNRISE R, £
LR R R N WES NV NN | 2NN 1 R A R
&, WAl EMRING 58 BUR R B M 5k
B RN ES TR . RIS A X 5] 5 Ak i i
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405 41, ERIFHIRFRIL (<10% ) HMFEEKE
(>10%) 41, PREKI-67HFEAE R LI20% A FLp
FE (<20%) FIE (>20%) Wigh "', HFFA
B0 7 T Excel #4% 1,

E1 MRISETFLIREBALNGE B R EEIE

A: MRUESE IR BRI IS Bk sl 22 Rk ST TR . B 2 s AL AP G 4 (42 =10 mm ) IAJWRALNATRERERS (Hik
R ) 5 By C: MRUISIREMG ERIMGE 2 MR DA T T RN . FUE A A58 MmN 25 (B2 <10 mm) , HDWIF A E{E S M

ALNHIE WHERBYEALN (FikR) o

1.4 FEitsFhbiE

Geit=# o R FHSPSS 26.04k 14, <& ETORIT
BIERI A LA LR, RIS AEA G50 5
AFFEIES A LA CF £~ Y
i) MIEACEE R, RHIMann-Whitney U
Ko s AR RS s 2SR
Jtlogisticlnl A 53#r, ZWiRkie i R 21 #E T
YEHRFE (receiver operating characteristic, ROC )

28 r i< N (area under curve, AUC) .
P<0.05HESAGI2E L.

2 % B

21 —HRAER
348 LR B E Y O b, 26~
79% , Vg (48.8+9.7) %, HPALNF
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BEHE1036] (29.60% ) ,
2456 (70.40% ) o HCESPALEHE 1) — I Ol
Z KWk . HER2BHME . Ki-6714
FHAGEL > 20% Lk A M R L M B E E R
HESHWAHS IS E X
AR . G . A&s | ik
IE . PSR, . ER M PREGHSFRTE Wi 4H i %

(%1),

M IALNE %
(P<0.05) ;

h2ERBEGTHEEX (P>0.05) .

2.2 ShEMMEMTESILAREALNEE R

GBS

348451 £8 3 AR T A0 JE i 94k T 40 A A A
BERS 2B ST IRk L 41 i 46 Xt
G IR R B N LD R S R w2 2
BEAR, 2291 195 (968.0~1 450.0) . 40
(288.0~559.0) F11 263 (1 037.0~1 516.0) .
HESWAS =5 X
M A H8 bR 7 P 4
= (P>0.05, K2) .

SrprE L AR 2,

460 (337.0~608.5) ,

P43 5°0.044F10.023 ) ;

lEﬂ% ¥t

2.3 ﬁktMRlﬁﬁE'—ﬁ?LﬂiﬁALNﬁzmﬁs‘@ﬁ

43 M1 34 8451 £ 3 FL AR 8 kMR
A TN TSP SRy AN
T 6 B 2 RN T % 7% 4l 1 v 8 8003 1) ol 2 4 A
19 mm, HEMHHBETZRAGIMEE X
1M &k By s AL 2 . TIC K&

HBEHWZES, OFIEL

(P<0.001) ,

BPEZS R U 76 W 4 f 4 0] 22 3 G T2 3 X

(P>0.05, #3) .

T ALN#: % %

R ABRBALNEB I — T RSN

AL AR

ALN##%
WA H B EeRR M P
(n=103) (n=245)
R 0.031  0.861
<40 21 52 28.77%
>40 82 193 29.82%
K * 0.011 0918
H 3 5 37.50%
7o 100 240 29.41%
H%s% 0.043  0.836
IEH 58 135 30.05%
#i 2z 45 110 29.03%
ipaw e | 5920  0.015
L=/ 65 186 25.90%
Eda 38 59 39.18%
TN IAY 0.662 0416
e 51 133 27.72%
A 52 112 31.71%
kL E i 3.587  0.166
SBR 12} 1 11 8.33%
SBR 2% 59 148 28.50%
SBR 3%% 43 86  33.33%
ER 0.046  0.831
<10% 34 78  30.36%
>10% 69 167 29.24%
PR 1328  0.249
<20% 62 131 32.12%
>20% 41 114 26.45%
HER2 6383  0.012
B 74 205 26.52%
R 29 40 42.03%
Ki-67 5436 0.020
<20% 30 104 22.39%
>20% 73 141 34.11%
TR A I A 43.082 <0.001
el 56 47 54.37%
Jc 47 198 19.18%

o B R DU AR e LA BETTAR O RN TS SE T HR BT T
SR .

w2 HME M BRI R 5 FLAREALNSE B AR AT

i ALN#:F vz Pl
A (n=103) JC (n=245)
4 By T4 it * 40.063 2+ 6.923 9 39.659 8 £7.2256 0.481 0.631
B4t 11.38 (9.05~14.78) 10.85 ( 8.48~13.74) -1.292 0.196
THiJ 69.87 (63.42~75.04) 70.55 (64.74~76.32) -0.957 0.339
AT AT 24.66 (19.66~30.01) 25.75 (20.33~32.03) -1.426 0.154
LU AR 1.72 (1.28~2.06) 1.6 (1.14~2.08) -1.021 0.307
NK 16.84 ( 11.04~24.05) 16.22 ( 11.86~22.450 ) -0.117 0.907
TR EL A A A X4 1738 (1408~2096) 1838 (1528~2144) -1.523 0.128
ST IR L A4 At 24 % 5% 1195 (968~1450) 1263 (1037~1516) -2.011 0.044
BT B 41 A 2 4o 4 704 (549~886 ) 711 (548~874) -0.821 0.412
2 T TR 2 200 A % 4 402 (288~559) 460 (337~608 ) -2.266 0.023
B L 200 ff 4 % 45 194 (135~285) 196 (143~264 ) -0.168 0.867
NKAI 2 %] 45 242 (186~398) 300 (192~434) -1.088 0.277

o SWIESHER IR AHI AR R M
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N KA O A ;Ji‘zmum At AN A A
T nsFR R MIP>0.05; *FoR IR HTP<0.05

B2 SME BRI E S FUAREALNGE RS BIR S M AT AER

FEAR P& 7% BT EL 40 A 24 %F ORI 20 B 25 P T bk £ 400 M 200 X5 B fE ALNE RS L RGeS 4 b 22 R G278 0 (P<<0.05) , Hifliisdras iy
TG it Em L (P>0.05) .

ALN#F
it H " + R iz P
(n=103) (n=245)
K/hmm (]82:‘35) (1 41?25) -4.579 <0.001"
vt
Ji B 87 217 28.62% 1.107  0.293
Ak 16 28 36.40%
TIC
17 15 22 40.50% 3513 0.173
17 32 96 25.00%
m 7 56 127 30.60%
BPE
Joimit 21 35 37.50% 4.754  0.191
Bt 55 132 29.40%
SRk 26 66 28.30%
SR 1 12 7.70%

*o ZSWIESTER AL ARIES .

2.4 FLAREALNE RIS #20n E & 5

X i e O G 2 S PR B2
A JE i b 2 240 6 R A e kEMIRTAE R AE AT — 0T
logisticlnl 45341, 455K, HER2FHYE . W2
B RAC SR AR N R ZLUR i ALNFG RS 1l 57
FN R, HHMEE (odds ratio, OR) 23514
2.239, 4.223F11.044 (%£4) .
2.5 FLBREALNEBEIROCH &1

F MR UE & 2212 Wik i, ASBiF 5% b Lk
WA BEALNS RS B 14601 (42.0% ) , JCkE
GEEERS 20210 (58.0% ) , HAZWI R AU .
5 B RIERA 300 R 77.7% . 73.1%H174.4%
FMRUE & 222 Wibr AR i ALNSE RS (1) — A4~k
S E, 5SHER2, AR A R0 Kok
F/NEAT “JtlogisticIH 08T (R5) , 4%
7~, HER2, WEEMERIL . MRIZERIE &
P kb AN LRI ALNGL A% 1) 8 250 S 52 v PR 2%
(E3) o I ARREELSE SO AEMRIFHIE | kL4,
MRUE 22412 Wibr o 5 W02 B 3Fh 7 12 12 Wi
Mae e, HAUCHHIPH0.761, 0.755F10.851
(K4) .
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R4 FUBREALNERIGARIE. SME M # B4 I # & H EMRIFHE ogisticE] )3

el B S.E. Wald DF P OR (95% CI)
paw4E|
2R 0.508 0.300 2.866 1 0.090 1.661 (0.923~2.990)
R 0 1
HER2
PR 0.806 0.319 6.402 1 0.011 2.239 (1.199~4.181)
[k 0 1

Ki-6 7385 541

>20% 0.480 0.291 2.724 1 0.099 1.617 (0.914~2.860)
<20% 0 1
WL AR
A 1.441 0.278 26.762 1 <0.001 4223 (2.447~7.289)
T 0 1
VT IbR L 24 i 2 X 0 0.001 0.002 1 0.964 1 (0.999~1.001)
20 A 7 PE T IR L 200 At 4 % 45 -0.001 0.001 0.849 1 0.357 0.999 (0.997~1.001)
K/h/mm 0.043 0.013 11.199 1 0.001 1.044 (1.018~1.071)
W -2.566 0.588 19.067 1 0 0.077

12 logisticZ R Z TR AL IR [ 728 &, P<0.05Z4 AlnlH 7 # .

R5 FLEREALNER £ B % " itlogisticElIR 447

TiH B S.E. Wald DF Pfi OR (95% CI)
HER2
PR 0.929 0.356 6.792 1 0.009 2.531 (1.259~5.088 )
[l 0 1
WA A R0
k&l 1.690 0.321 27.739 1 <0.001 5.419 (2.889~10.162)
o 0 1
MRIFR{E
i 2.303 0.320 51.864 1 <0.001 10.009 ( 5.347~18.735)
Tk 0 1
K/mm 0.030 0.014 4,669 1 0.031 1.03 (1.003~1.058 )
W -3.591 0.435 68.232 1 0 0.028

T logisticZ BRI AT R FH A AZ A [0 L [ A8 G, P<0.05Z0 ARl JH )7 /2,
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ALN$%#
> P OR(95% CI)
MRUB A FRESTALNGGE 4 | L | |
%% B I | 1 <0.001 (5.347~18.735)
e A4 |
sz, 1) <0.001 (2.889~10.162)
HER2 [H#4:
(B%%5]: HER2 BItE) | : 0.009 (1.259~5.088)
01 5 10 15 20
OR

B3 ELRREALNEER NS RN E R RN E
BARERHER2FITE | K A A (R AL S MRUB 252 AR 12 I ALNAE RS 2 FLIRE ALNGERS A ST 2 DA 3R

+R6 FUBREALNEBSETRRELL R

el REE TSR AUC 95% CI

It PR 27 Ko kMR IAFAIE 76.8% 67.4% 0.761 0.704~0.818
MRUEZS#prif 77.7% 73.1% 0.755 0.698~0.813
(e 72.7% 82.2% 0.851 0.807~0.895
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SHL - / -
00 — FURBALNFRAAGIAMAE AL 7 ™
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ROCH 2 I BB SR AEMRIBFIE . MRUBA R R MT% 2550 MIRALNSERS (P<<0.05) , X 53cik

B 3MIT L2 WL ALN B I AUCST 51 70.761 . 0.75541 . ; s 2
osor T 7 ! B HAW S A — 2 B T RE R
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BT B 8 AR R S R e LU, e BEE
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J& TR T, Z TN R Z, A
— BTV R B AT, AT IR, R AT
SEVE IS FMER 75 B0 R — 25 BIE

S, FLIRIE B PRI 3L . A1) Il bk B 4
Ji 0 A K g A MR IR AE 5 ALNSE RS 45— 2 AR
Kett, JEHSEGEL KN HER2BHPER A .
I RIS AR e FUIR I ALNSE RS (1 0 37 . 2%
SN, H S5MRIKE S A 2A2 Wibs i 7 ik
BRAI2TALNFE B A RE I AR T

(& % X @]
[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer

statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].cA
Cancer J Clin, 2021, 71(3): 209-249.

[2] JATOII, HILSENBECK S G, CLARK G M, et al. Significance of
axillary lymph node metastasis in primary breast cancer [(J1.]
Clin Oncol, 1999, 17(8): 2334-2340.

[3] LALE ATAHAN I, YILDIZ F, OZYIGIT G, et al. Percent
positive axillary lymph node metastasis predicts survival in
patients with non—metastatic breast cancer [J]. Acta Oncol,
2008, 47(2): 232-238.

[4] KRAG D N, ANDERSON S J, JULIAN T B, et al. Sentinel-
lymph-node resection compared with conventional axillary—
lymph-node dissection in clinically node—negative patients with
breast cancer: overall survival findings from the NSABP B-32
randomised phase 3 trial [J] . Lancet Oncol, 2010, 11(10):
927-933.

[5] GIULIANO A E, BALLMAN K V, MCCALL L, et al. Effect of
axillary dissection vs no axillary dissection on 10-year overall
survival among women with invasive breast cancer and sentinel
node metastasis: the ACOSOG Z0011 (alliance) randomized
clinical trial [ J ] . JAMA, 2017, 318(10): 918-926.

[6] VAHIDI Y, BAGHERI M, GHADERI A, et al. CD8—positive
memory T cells in tumor—draining lymph nodes of patients with
breast cancer [ J | . BMC Cancer, 2020, 20(1): 257.

(7] #F M, AREF, RESZZE, 45, S bk O A0 I A e o
SRR MEF UM R TO R BUS (1] . Jbmt Ree 4



(M BBHE) 2022FEE31E4M

433

[10]

[11]

[12]

[13]

(EEEI) |, 2016, 48(2): 304-309.

KUIJS V J, MOOSSDORFF M, SCHIPPER R J, et al. The
role of MRI in axillary lymph node imaging in breast cancer
patients: a systematic review [ ] ] . Insights Imaging, 2015,
6(2): 203-215.

MORRIS E A, COMSTOCK C E, LEE C H, et al. ACR BI-
RADS® magnetic resonance imaging. In: ACR BI-RADS®
Atlas, Breast Imaging Reporting and Data System [ M ] .
Reston, VA, American College of Radiology, 2013.

PRAT A, CHEANG M C, MARTIN M, et al. Prognostic
significance of progesterone receptor—positive tumor cells within
immunohistochemically defined luminal A breast cancer [J].
J Clin Oncol, 2013, 31(2): 203-209.

ALLISON K H, HAMMOND M E H, DOWSETT M, et al.
Estrogen and progesterone receptor testing in breast cancer:
ASCO/CAP guideline update [ J ] . J Clin Oncol, 2020, 38(12):
1346-1366.

YUN S J, SOHN Y M, SEO M. Risk stratification for
axillary lymph node metastases in breast cancer patients:
what clinicopathological and radiological factors of primary
breast cancer can predict preoperatively axillary lymph node
metastases? [ J ] . Ultrasound Q, 2017, 33(1): 15-22.

FEIRE], TR, RAMR, 5. T IFLIRE oS I L 45 e 78
RFURIE R e A AP R I 00 A [0 ] PR Rk,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2018, 98(40): 3258-3262.
ZHANG W, XU J, WANG K, et al. Independent risk factors for
axillary lymph node metastasis in breast cancer patients with
one or two positive sentinel lymph nodes [ J ] . BMC Womens
Health, 2020, 20(1): 143.
HARLE G, KOWALSKI C, GARNIER L, et al. Lymph node
stromal cells: mapmakers of T cell immunity [J].Int] Mol
Sei, 2020, 21(20): 7785.
CHO O, CHUN M, KIM S W, et al. Lymphopenia as a potential
predictor of ipsilateral breast tumor recurrence in early breast
cancer [ J ] . Anticancer Res, 2019, 39(8): 4467-4474.
ATALLAH D, MOUBARAK M, ARAB W, et al. MRI-based
predictive factors of axillary lymph node status in breast cancer

[ J] . Breast J, 2020, 26(11): 2177-2182.
KT i BT IS SR IR MRIR I S R
WEEEHRMCR ()] . PEESEGHE AR, 2019, 354):
503-506.
IR, Z2hnds, MROREL 55, T LR 825 A A R e
ML KU AR IS, [T ] . WERe il (%
Jil ) , 2021, 50(1): 81-89.
TAKADA K, KASHIWAGI S, ASANO Y, et al. Prediction of
lymph node metastasis by tumor—infiltrating lymphocytes in T,
breast cancer [ J | . BMC Cancer, 2020, 20(1): 598.

CIChis FBT: 2022-07-04 &I H Y. 2022-07-13)



