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Effect of full-volume IVIM-DWI histogram
analysis for benign and malignant breast lesions
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ABSTRACT

Objective To investigate the diagnostic value of DWI histogram parameters of intravoxel incoherent
motion (IVIM) model with full volume measurement in the diagnosis of benign and malignant breast
lesions. Methods From February 2021 to October 2022, 153 female patients with breast lesions (158
lesions in total) who underwent preoperative multimodal magnetic resonance examination and
obtained pathology in our hospital were collected. The histogram parameters of full-volume IVIM (D,
D", f) were obtained by processing software. Two independent samples t-test (normal distribution) or
Mann-Whitney U test (skewed distribution) were used to compare the differences of IVIM histogram
parameters between benign and malignant breast lesions. Taking pathological results as the gold
standard, ROC was drawn to evaluate the efficacy of IVIM histogram parameters in independent and
combined differential diagnosis of benign and malignant breast lesions, and the Z test was used to
evaluate the difference of area under ROC (AUC) in combined diagnosis. Univariate and multivariate
binary logistic regression analysis of independent factors. Results There were 116 malignant breast lesions
and 42 benign lesions. Benign and malignant lesions D (90th percentile, entropy, kurtosis, mean, median,
minimum, skewness), f (kurtosis), D" (Pggs, entropy, kurtosis , mean, median, maximum, skewness) single
factor analysis was statistically significant. the largest AUC is Dskewness (0.818); the highest sensitivity is
Dentropy (0.957); the highest specificity is Dsewness (0.857); the highest accuracy is Dskewness (0.797). D value
joint diagnosis AUC, sensitivity, specificity, accuracy were 0.903, 0.948, 0.786, 0.88; f value joint diagnosis
were 0.604, 0.672, 0.548, 0.73; D" value joint diagnosis were 0.833, 0.897, 0.619, 0.823; IVIM histogram
combined diagnosis was 0.953, 0.9982, 0.833, 0.924; IVIM combined diagnosis AUC area was the largest,
and the difference with D value, f value, D*value joint diagnosis AUC was statistically significant. Dentropy
(OR=2.943; P=0.037) and Dmedian (OR=0.984; P=0.029) were independent influencing factors of breast
malignant lesions. Conclusion The combination of breast magnetic resonance IVIM histogram parameters
can significantly improve the diagnostic efficiency of benign and malignant breast lesions, and Dentropy and
Diedian are independent influencing factors for breast malignant lesions.
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