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The value of a nomogram based on DCE-MRI radiomics combined with clinical
factors in predicting preoperative axillary lymph node metastasis of breast cancer

LI Feilong, ZHANG Xiaofei, REN Guozheng

(Magnetic Resonance Room, Pingdingshan First People’s Hospital, Pingdingshan 467000, Henan, China)

[ Abstract ] Objective To investigate the value of a nomogram based on dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) radiomics combined with clinical factors in predicting preoperative axillary lymph node (ALN) metastasis of breast
cancer. Methods The data of 80 patients with breast cancer confirmed by pathology in Pingdingshan First People’ s Hospital from
January 2023 to May 2025 were collected retrospectively, and randomly divided into training set (56 cases) and internal validation set (24
cases) according to the ratio of 7 vs. 3. All patients were examined by DCE-MRI before surgery, and the region of interest (ROI) was
delineated layer by layer on the T1-weighted imaging (T, WI) enhanced sequence to extract the radiomics features. A multivariate Logistic
regression model was established based on clinical and pathological factors, and a nomogram was drawn. In addition, the receiver operator
characteristic (ROC) curve was used to evaluate the discrimination of the model. Results There were 27 positive cases and 29 negative
cases of ALN metastasis in the training set, 12 positive cases and 12 negative cases in the internal validation set. Finally, 9 radiomics
features most relevant to ALN metastasis were screened. The area under the curve (AUC) of the combined model (ALN status reported by
Radscore+MRI) in the training set and the internal validation set were 0.912 (95%CI: 0.841-0.983) and 0.873 (95%CI: 0.754-0.992),
respectively, which were superior to the single clinical model or the radiomics model. Conclusion The nomogram based on DCE-MRI
radiomics combined with clinical factors can effectively improve the accuracy of preoperative prediction of ALN metastasis in breast
cancer, providing a non-invasive auxiliary tool for individualized treatment decisions.
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Wr ALN ¥R )2 W bl  (HIZKG A5 i A B AE
FEAEWR LK SR ARG I B RE KU, o Bl A0k e s g
3 P A 1% (dynamic contrast—enhanced magnetic
resonance imaging, DCE-MRI) i JE 25 % S 20 BLFRAE
5 ALN 8 B — @ ARG B U ARNE G
ALN B2 W REA FR o S2AR A~ m] v e DA IS 22 5]
B SR IBCE TRRIE , 75 b B0 S & B R
G NI BRI, LA 2T DCE-MRI Y #13
YA WIS i AR AR A H i /N 5k = SR S e BA AT |
TR ARG —SF R HE T A [l e
WAt 80 1911 LR B B I TR M2 AR B R U
L2 9e8 Ji DX IR 52 A 20 S AL 1B 5 i PR AT 56 TR 3= A
AL [ TN AR AL, 5 7R SR AR T FL R ALN #
B AR S H K 5
1 ZREFE
L1 — s

AHIEGE g B bl BB BT, A0 2023 45
1 H 22025 4F 5 H P T 5 — AR BR Be 4% 32 A i
DCE-MRI F{y 32 11 P 7L H o >R JH PASS 15.0 5K
PF BEAT RE AR A BRD B U i 2R T AR (area
under the curve, AUC)=~0.85,a=0.05, 1-8=0.80, i}
SR DHEET2B ;% 5 10% LT 2 80, 5
P 6 55 A0 BE Power=0.82, ASHIF 5% 25 F-To 11 7 5 —
AN RCEE B fe B & B ot (S
PYLL2026072101) , sl B 1) 73 B S v ) 22

A ARRUE - D S B 12 8 TR P 2 P L A
9 3 @ ARG 2 A 4T DCE-MRI; @) 47 [ 0 i 5 ik 12
L5 A SLNB; BRI SE R . HEBRARE : D AT
ARIT 5 @ XU FL M g BEIE b 55 7% 5 (B MRI &R T &k
22 3@ & IF H AL A o 5™ B R G . BESE
$91 1] 7 16 326 {91 £, R HEBR AR SR 116 4] OR
B BCAR ST 42 451 BU A 4 5 7% 38 451 | 1A% Jo i 2%
16451 55 I HoAt s 12 4] BOREAS 22 8 451, e XA
BO Bl L B A 28 ~ 76 4 S 51 %7 4% 72 3
B3R 55 56 151 F1 A BB 56 TEAE 24 441
12 FHik
1.2.1 MRIEGRE

FIHE 4 R €A Achieva 3.0T MR, R 16 3

HFL MR LIE . PG T, AU AL (T1-weighted
imaging, T,WL) . g Ji5 # &1 T, Jn A W & (fat-
suppressed T2—weighted imaging, T,WI-FS) . 7K #{ il
14 (diffusion weighted imaging, DWI) (b=0. 800
s/mm?) &2 DCE-MRI(VIBE J41] , TR/TE=4.5/1.8 ms,
B 157, )28 1.5 mm) o 22 Kk AT 3 S5 68 51
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2 [E) B L s AP S IR A R M(Q,, Q)
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K1 BEELEPRRANEBEEREZSF
- M (n=5611]) PHERIES (n=2411) uxlz l
o B (n=27) BItE (n=29) B (n=12) BAM: (n=12) Y Zr/5eiE ISR/ e
R (v, 2) 52.3+9.7 49.8+10.2 51.8+9.5 50.2+10.1 0.94/0.41 0.352/0.685
“#2e [ (%) ] 15 (55.6) 13 (44.8) 7 (58.3) 6 (50.0) 0.63/0.17 0.427/0.680
Jiges e K A%
(M (Q,, 0., em] 2.8 (2.0, 41) 25 (1.8, 3.6) 2.7 (2.1, 3.9) 2.4 (1.9, 3.5) 1.22/0.89 0.224/0.374
.
AR R 12 (44.4) 9 (31.0) 5 (41.7) 4 (33.3) 1.06/0.18 0.303/0.671
[ (%) ]
Ki-67220%
Bl (%) ] 19 (70.4) 17 (58.6) 8 (66.7) 7 (58.3) 0.83/0.18 0.363/0.670
o
(Luminal B/HER2+/=1]) 18 (66.7) 15 (51.7) 8 (66.7) 6 (50.0) 1.30/0.69 0.255/0.406
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e ALN: BSHkgh; MRI: ®EIRSUE

S5 H A E T it

22 ICC KL B0 P BR 962 N Fa a8 1 . LASSO [B] 15
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K3 mm)(F2),

R2 LASSOTHIEMI NGB FISMER REL

hide; FHEA TR R X 5k E3
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3 log—sigma—3-mm_glszm_ZoneEntropy I JH 0.198
4 original_shape_MaximumDiameter SN 0.087
5 wavelet-HHH_glrlm_RunLengthNonUniformityNormalized b -0.113
6 wavelet=LLL_glszm_SmallAreaEmphasis | 0.176
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MRI ALN 6.521
agepg 8 07RO (500 07087) 0012
WROB O -1.102 0431 6.539 0.332 —
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({¥ % Radscore ) M B AR (P11 £k ) 19 32 10 4 e/ L) =
¢ fE (receiver operator characteristic, ROC) i & UL R
2. B2 280 9 25 4 i & F 1B (area under the 8 -
curve, AUC) 24 0.912(95%CI': 0.841 ~ 0.983) , fe 1 T Sensc88.9%
W 147 0.482 , SR E 86.7% , 45 52 1F 82.19% ; 1 50 = Spec=82.8%
HEAE AUC 4 0.873(95%CI:0.754 ~ 0.992) , Fe AR 7 =04
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TE 9 A f H IO M fH 0 R AR H P wavelet— 2 ROCHZ

LLL_glem_Correlation Z& 34 1F , 8715 £ F 8 190 10 %5 I: ROC: ZiAFHEAEFHE; AUC: M T,



(YR T REEE R ) 2026 425

47 555 4 1 EZF

FGEE & - 97 -

Lo
08
§ 0.6
3
=
£ 04r
ko
02
-@-
: _ - - BABROELR
0 0.2 0.4 0.6 0.8 1.0
T
Lor
0.8F
E o6}
e
=
& 04f
o
021
- IS A
IE*EBZYE%%
0 02 0.4 0.6 038 )
RS
B3 Kk
Hek LA (0.1~0.8)
0-3f ——
AR
0.4 \ AR AT
EoiNavig
@ 03[ > AHAGIT
By
& 02f
0.1+
0 -
-0.05 ' T ;
0 0.2 0. 4 0.6 0.8 1.0
I fETRE R
4 DCAMi%

. DCA: YeiRHhksr#r.

BB, 5 e A HIE— 30 Q) R AE N
T 958 R A AE log—sigma—3-mm_glszm_ZoneEntropy At
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Meta 73 HT2518 — B (LB AUC £ 0.853) , HAKG
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