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Chronic kidney disease (CKD) is a major global public health
concern and is commonly accompanied by renal fibrosis (RF)
during disease progression. The severity of RF is closely
associated with renal function deterioration and poor prognosis,
making accurate assessment of RF essential for disease stratification,
treatment monitoring, and individualized management. Although renal
biopsy remains the reference standard for evaluating RF, its
invasiveness, sampling bias, and limited repeatability restrict its
routine clinical application.

Intravoxel incoherent motion magnetic resonance imaging
(IVIM-MRI) enables simultaneous assessment of tissue water
diffusion and microcirculatory perfusion, providing unique
insights into CKD-related microvascular alterations. However,
conventional parameter-based analyses are limited in capturing the
spatial heterogeneity of renal fibrosis. Radiomics, which extracts
high-throughput quantitative features from medical images, offers
a novel, noninvasive approach for characterizing tissue microstructural
changes.

In this retrospective study of 132 CKD patients with
biopsy-proven renal fibrosis, radiomics features were extracted
from IVIM-derived D, D', and f parametric maps to develop
multiple radiomics models. A visual nomogram integrating the
optimal radiomics model with relevant clinical indicators was
further constructed to differentiate mild from moderate-to-severe
RF. The nomogram demonstrated favorable diagnostic performance,
good calibration, and superior clinical net benefit in both the
training and test cohorts, outperforming the clinical model alone.
These findings suggest that an IVIM-MRI-based radiomics
nomogram provides a noninvasive and individualized tool for
assessing renal fibrosis severity in CKD patients, with promising
potential for clinical application in disease monitoring and
precision management. Please see text page 111.
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