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[Abstract] Background and purpose: Breast cancer is one of the most common malignant tumors among
women. Intravoxel incoherent motion (IVIM) is a functional imaging technique based on the theory of biexponential

model developed in recent years, which can exhibit diffusion and perfusion effects. This study aimed to investigate the
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reproducibility of IVIM parameters and the value in the diagnosis of breast lesions, comparing with quantitative
dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) parameters, to explore whether correlations
exist among perfusion parameters. Methods: A prospective study was performed in 56 patients with pathologically
confirmed benign lesions (n=30), malignant tumors (n=31). All patients underwent DCE-MRI and IVIM imaging.
Two radiologists measured the images independently to obtain the parameters from IVIM (D, D', f) and DCE-MRI
(K™ K,

(ICC). All parameters were statistically compared between benign lesions and malignant tumors using independent

» Ve). The data consistency between two observers was calculated with intraclass correlation coefficient

sample ¢ test. The receiver operating characteristic (ROC) curve was used to evaluate the ability of the parameters in
differentiation of benign and malignant breast lesions. Pearson correlation analyses were used among the IVIM and
DCE-MRI parameters. Results: The agreement between 2 radiologists was good for all parameters (ICC=0.730,
P<0.05). D value was significantly lower in malignant lesions than in benign lesions, while the /', K™ and K,
values were higher than those in benign lesions (P<0.05). The D" and V, values showed no differences between
benign and malignant breast lesions (P>0.05). The areas under the ROC curve for D, f, K™ and K, were 0.896, 0.677,
0.796 and 0.847, respectively. There was no significant difference in the area under ROC curve between D and K™,
neither between the D and K, (P>0.05). The D value showed higher specificity (86.67%) with the threshold of 1.07x
10” mm®/s. The K,, value showed higher sensitivity (98.36%) with the threshold of 0.54/min. The f value exhibited
a positive correlation with K™ and K, value with 7 of 0.373 and 0.360 (P<0.05), respectively. D" was also poorly
correlated positively with K™ with an 7 of 0.294. Conclusion: The IVIM parameters showed good reproducibility
between different radiologists. Both IVIM and DCE-MRI could be helpful in differentiating between benign and
malignant breast lesions with positive correlation of the perfusion fraction.
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Tab.1 Comparison of the repeatability of the IVIM parameters between the inter-observer and intra-observer

*

D D f
Item
ICC 95%CI ICC 95%CI I1CC 95%CI
Intra-observer 0.990 0.983-0.994 0.886 0.810-0.931 0.934 0.891-0.961
Inter-observer 0.904 0.840-0.942 0.730 0.551-0.838 0.871 0.786-0.923
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Fig. 1 Malignant breast lesion by MRI

A 54-year-old female patient with right breast invasive ductal carcinoma. A: The lesion on DCE-MRI image with ROI placement for the lesion; B:
The color image of the perfusion map and the red area in the mass indicating the high volume of blood perfusion, K*"*=0.97/min, K,,=2.00/min,
V,=0.49; C: The lesion showed high signal on IVIM image with ROI placement for the lesion; D: The biexponential model fitting curve,
D=0.84x10" mm%s, D'=9.94x10" mm?/s, £=15.50%
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Fig.2 Benign breast lesion by MRI

A 43-year-old female patient with right breast fibroadenoma. A: The lesion on DCE-MRI image with ROI placement for the lesion; B: The color
image of the perfusion map and the yellow area in the mass indicating the low volume of blood perfusion, K""=0.08/min, K,,=0.33/min, V,=0.19;
C: The lesion showed high signal on IVIM image with ROI placement for the lesion; D: The biexponential model fitting curve, D=1.35x10" mm’/s,
D'=8.45x10" mm’/s, £~9.87%

®2 IBRTHEEIVIM, DCE-MRIESHLE
Tab.2 The comparison of IVIM and DCE-MRI parameters in breast lesions

(x*s)
Item D/(x10° mm?/s) D/(x10° mm?/s) % K™ t/min K, t/min v,
Benign 1.42+0.37 7.23+1.36 12.21+4.00 0.36+0.25 0.82+0.48 0.36+0.15
Malignant 0.90+0.18 7.5242.17 13.97+2.34 0.70+0.36 2.14+1.53 0.38+0.13
t 7.126 -0.623 -2.099 -3.207 -4.224 -0.535

P value <0.01 >0.05 <0.01 <0.01 <0.01 >0.05
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Fig.3 Comparison of ROC curves of all parameters for breast

cancers and benign lesions

®3 BHHEASHILR RBMERERNEE
Tab.3 Diagnostic performance for all parameters between

benign and malignant lesions

Item AUC Threshold Sensitivity/% Specificity/%
D/(10° mm®/s) 0.896  1.07 87.10 86.67
1% 0.677 11.77 83.87 60.00
K™ t/min 0.796 0.5 93.55 63.33
K., t/min 0.847  0.54 98.36 60.00
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