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The Role of Preoperative DCE-MRI
Combined with miR-34a in Risk
Stratification of Postoperative Recurrence
and Metastasis of Breast Cancer*
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ABSTRACT

Objective To investigate the role of preoperative dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) combined with microRNA-34a (miR-34a) in risk stratification of postoperative
recurrence and metastasis of breast cancer. Methods A total of 276 breast cancer patients from April
2018 to May 2021 were selected. All patients underwent DCE-MRI examination before operation, and
real-time quantitative PCR was used to detect the expression of miR-34a in serum before operation.
According to whether recurrence and metastasis occurred 1 year after operation The patients were
divided into high-risk group (with recurrence and metastasis) and low-risk group (without recurrence
and metastasis). The preoperative DCE-MRI characteristics and hemodynamic parameters (plasma
volume fraction (Vp), time to peak (TTP), Rate constant (Kep), maximum concentration of contrast
agent (Max Slope), area under the time signal intensity curve (AUC), time signal intensity curve
maximum slope value (Max Cone)], serum miR-34a, using multivariate logistic regression analysis
The related influencing factors of postoperative recurrence and metastasis were analyzed by receiver
operating characteristic curve (ROC) to analyze the value of preoperative DCE-MRI, miR-34a and
combined risk assessment of recurrence and metastasis. Resufts Compared with the low-risk group,
there was no significant difference in the internal enhancement characteristics, lesion margin,
background parenchymal enhancement, degree of whole breast blood vessel increase, time signal
intensity curve type, and lesion morphology between the high-risk group and the low-risk group
(P>0.05), AUC and Max Cone were lower than those in the low-risk group, and the difference was
statistically significant (P<0.05); the serum miR-34a in the high-risk group was lower than that in the
low-risk group, and the difference was statistically significant (P<0.05). It showed that Max Slope, AUC,
Max Cone, and miR-34a were independently correlated with postoperative recurrence and metastasis
(P<0.05); Drawing the ROC curve showed that the areas under the ROC curve of Max Slope, AUC, Max
Cone, and miR-34a for predicting postoperative recurrence and metastasis were 0.745, 0.792, 0.771,
and 0.762, and the area under the ROC curve of the combination of the four was 0.930. Concilusion Max
Slope, AUC, Max Cone and miR-34a are all related to the recurrence and metastasis of breast cancer
after surgery. The combined detection of DCE-MRI and miR-34a before surgery can predict the risk of
postoperative recurrence and metastasis of patients non-invasively and accurately at an early stage.
Thereby guiding clinical follow-up management and improving patient survival.
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AR FlE Vp TTP(min) Kep(ml/min) Max Slope(mmol/min) AUC(mmol - min) Max Cone(mmol)

=g 23 0.43%0.15 1.93+0.37 0.08£0.02 0.07%0.02 0.17£0.05 0.05%0.01

EEH 253 0.39+0.13 1.991+0.42 0.08£0.01 0.09%0.03 0.27£0.08 0.08£0.02

tE 1.394 0.662 0.000 3.132 5.885 7.105

P{E 0.164 0.509 1.000 0.002 <0.001 <0.001

R4 REERRBHNZSERLogisticEFS 85 ROCHTLER
A B SE Wald x2  OR 95%Cl P i<t ROCHhZZ FEIFR  95%Cl cut-offll  BURE(%) HRE%) P
Max Slope -1.186 0.306  15.031 0.305 0.102~0.914 <0.001 Max Slope 0.745 0.690~0.796 0.08mmol/min  82.61 57.31 <0.001
AUC -1.230 0.357 11.871 0.292 0.113~0.756 <0.001 AUC 0.792 0.740~0.839 0.23mmol-min  91.30  50.59 <0.001
Max Cone -0.850 0.264 10.356 0.428 0.186~0.983 <0.001 Max Cone 0.771 0.717~0.819 0.06mmol 86.96 56.92 <0.001
miR-34a  -0.761 0.181 17.667 0.467 0.249~0.877 <0.001 miR-34a 0.762  0.708~0.811 0.57 95.65  54.94 <0.001
B’& 0.930 0.894~0.957 86.96 87.75 <0.001
(5]
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