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[Abstract] Objective To explore the relationship between dynamic contrast-enhanced magnetic resonance imaging (DCE-
MRI) and clinical pathological features of invasive breast cancer and lymphovascular invasion (LVI). Methods Imaging and clinical
pathological data were retrospectively collected from 508 patients with invasive breast cancer who underwent breast DCE-MRI at the

First Medical Center of Chinese PLA General Hospital from January 2019 to August 2021. Patients were divided into the LVI-positive
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(LVI" ) group (n=79) and LVI-negative (LVI ) group (n=429) based on postoperative pathological results. Univariate and
multivariate logistic regression analyses were used to identify risk factors for LVI. Results
had a higher proportion of patients aged <45 years (44.3% vs. 27.0%, P=0.002), non-mass-like enhancement (NME) (31.7% vs. 17.7%,
P=0.004), Ki-67 expression rate (40.0% vs. 30.0%, P<0.001), high Ki-67 expression (94.9% vs. 78.1%, P=0.001), Luminal B subtype
(76.0% vs. 60.1%, P=0.008), and positive axillary lymph nodes rate (72.2% vs. 31.5%, P<0.001), while the proportion of Luminal A

Compared with LVI™ group, LVI' group

subtype was lower (2.5% vs. 21.5%, P<0.001). Univariate and multivariate logistic regression analyses showed that age >4S years (OR=0.468,
95%CI 0.280-0.783, P=0.004) was an independent protective factor for LVI, while NME (OR=1.987, 95%CI 1.126-3.444, P=0.016)
was an independent risk factor. Compared with Luminal A subtype, patients with Luminal B subtype (OR=10.482, 95%CI 3.164-
64.923, P=0.001), HER-2 overexpression subtype (OR=11.571, 95%CI 2.755-79.341, P=0.003) and triple-negative subtypes (OR=8.433,
95%CI 1.985-57.908, P=0.009) had a higher risk of LVI. Conclusions
while NME is an independent risk factor. Among molecular subtypes, patients with Luminal B, HER-2 overexpression and triple-

Age >45 years is an independent protective factor for LVI,

negative subtypes have a higher risk of LVI compared with the Luminal A subtype.
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Tab.1 Comparison of baseline data in patients with invasive

breast cancer between LVI* group and LVI” group

TiH LVI 4 (n=429)  LVI'@(n=79) /2 P

ARHE [151(%)] 9.519 0.002
<45 % 116(27.0) 35(44.3)
>45 % 313(73.0) 44(55.7)

11341\(4(12?%2 I)n]z’ 23.90(21.90,26.30) 23.40(22.20,25.35) 13.809 0.364

Y

E%(ffﬂ 2476 0.116
EUEZY:) 237(55.2) 52(65.8)
%5 192(44.8) 27(34.2)

W ER (4571 (%) ] - 0287
N 428(99.8) 78(98.7)
W2 AR 1(0.2) 1(1.3)

TR 52 (4471 (%) ] 0.009 0.926
AT 422(98.4) 77(97.5)
Y 7(1.6) 2(2.5)

[{gﬁ’?gf{ s 0.284 0.594
= 26(6.1) 3(3.8)
w 403(93.9) 76(96.2)

IR [1(%)] 0.754 0.385
s 71(16.5) 10(12.7)
75‘ 358(83.5) 69(87.3)

HEPRIE[191(%) ] 0.990 0.320
P 26(6.1) 2(2.5)
i 403(93.9) 77(97.5)

['E’WEE'(E)I]E 0.881 0.348
= 18(4.2) 1(1.3)
o 411(95.8) 78(98.7)

LVL K& ; BML /AT HEEL
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2.3 ARSI ARIE L 5LV A L,
LVI* 41 Ki-67 32 ik % [40.09%(27.5%, 50.0%) vs. 30.0%
(15.0%, 45.0%), P<0.001]. Ki-67 =1k i (94.9%
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Tab.2 Comparison of DCE-MRI imaging features of invasive
breast cancer patients between LVI* group and LVI™ group
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Tab. 3  Comparison of histopathological features of invasive

breast cancer patients between LVI* group and LVI™ group
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NN - 3 . Mz
2.4 IZNEVE R RS KA LV R R [ R A b WJ(%;)L] 1989 0.159
ﬁ%‘% logistic @uﬂﬁ*ﬁﬁi—\‘ ) ﬁzﬂ‘{%>45 EIEE":LVI E‘J{% [KJ:”% 418(97.4) 74(93‘7)
' A & (OR=0.466, 95%CI 0.285~0.765, P=0.002), e 11(2.6) 5(63)
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Tab.4 Univariate logistic regression analysis of LVI formation in patients with invasive breast cancer

At B SE z P OR 95%CI
A (245 %) —0.764 0.251 -3.040 0.002 0.466 0.285~0.765
BMI —0.026 0.038 -0.689 0.491 0.974 0.903~1.047
EE e Eit ) —0.445 0.256 -1.736 0.083 0.641 0.383~1.051
2 A sl 1.702 1.420 1.199 0.230 5.487 0.215~139.735
[ 0.448 0.811 0.553 0.580 1.566 0.230~6.623
LRI R L —0.491 0.622 —0.789 0.430 0.612 0.143~1.794
=i ES -0.314 0.362 -0.865 0.387 0.731 0.340~1.428
) -0.910 0.744 -1222 0.222 0.403 0.064~1.385
R R IR -1.228 1.035 -1.187 0.235 0.293 0.016~1.449
NME 0.766 0.273 2.805 0.005 2.150 1.245~3.644
BPE

JULFTG Ref. -

t=l; 3 —0.248 0.343 -0.724 0.469 0.780 0.398~1.543

i 0.124 0.351 0.352 0.725 1.132 0.568~2.272

Gidis 0.193 0.366 0.527 0.599 1213 0.589~2.496
ADC{H -0.383 0.613 -0.625 0.532 0.682 0.198~2.193
TIC Z4A!

[ 7 Ref. -

7 -0.251 0.843 -0.298 0.766 0.778 0.170~5.510

|| i} -0.502 0.814 -0.616 0.538 0.606 0.142~4.131
FHRIE R (<120%) —0.005 0.282 -0.017 0.986 0.995 0.562~1.702
ER ik -0.339 0.281 -1.204 0.229 0.713 0.416~1.259
PR 3K —0.354 0.291 -1215 0.224 0.702 0.402~1.268
Ki-67 ik 1.660 0.526 3.156 0.002 5.261 2.115~17.581
HER-2 [H M 0.479 0.275 1.741 0.082 1.615 0.928~2.741
SR

Luminal A Ref. -

Luminal B 2.370 0.729 3.251 0.001 10.698 3.252~66.049

HER-2 1 F ik 2.415 0.806 2.998 0.003 11.189 2.726~75.729

=R 2.170 0.812 2.672 0.008 8.762 2.088~59.742
PRI 0.943 0.554 1.702 0.089 2.568 0.790~7.280
SBRM

19 Ref. -

2% 1.167 0.741 1.576 0.115 3212 0.944~20.109

3% 1.158 0.799 1.449 0.147 3.184 0.792~21.393

LVL K21 ; BMLIAEFEE; NME. ARt ft; BPE. & 50l ; ADC. RMWIKEREG TIC. IfH-F5 54 ; ER MEWM
FZAR; PREMEZR; HER2. NFRFEAERKET324K-2; SBR. Scarff-Bloom-Richardson 7344 R 4E

PR TS AP R, AR . RS IR A5 52 RIS

B, MR A2 5 9% . HROIRAS . HER-2 Rk F I

ARG T RIS B AR TR . K67 RIFREFD AR AGEZL IR EE LV S

DCE-MRUZ A RHIE BOR B SV RE S LVI G IR T TS R Z R AR A SR, BN [R B 5
F, O TLVIRANERKEZER ., LVUEREEE 8RR -8,

JRITR S R L A R R G R R 2R, 2 Teo A A7 40 BrIm il iz 28oh, FRAER) FEAHEZ — R HAA

(disease-free survival, DFS)%ﬂiéxﬁiﬁ%q(overallsurvival, Y EEE )1, " SEURMMEERS, )5 RIRE R

OS)MARTEHES, HutCAMGRME 7wzl  FET- A R 2R R, 70 4 M % B 20 4k & 47 1

3 it it
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Tab.S Multivariate logistic regression analysis of LVI formation in patients with invasive breast cancer

AR g B SE z P OR 95%CI
Ik (=45 %) -0.760 0.262 -2.905 0.004 0.468 0.280~0.783
NME 0.687 0.284 2.417 0.016 1.987 1.126~3.444
SR
Luminal A % Ref.
Luminal B! 2.350 0.731 3212 0.001 10.482 3.164~64.923
HER-2 i #1578 2.448 0.815 3.003 0.003 11.571 2.755~79.341
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