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[ Abstract] Lung cancer remains the leading cause of cancer-related mortality worldwide,
and its insidious early symptoms often result in diagnosis at an advanced stage. Although
low-dose or standard-dose computed tomography (CT) screening has improved early

detection rates, concerns regarding ionizing radiation exposure have increased interest in
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magnetic resonance imaging (MRI) as a radiation-free alternative. Recent advances in novel MRI sequences have demonstrated promising
performance in lung nodule screening, offering reduced susceptibility to artifacts, high spatial resolution, and improved detection of small
nodules. However, their clinical implementation remains challenging due to the lack of standardized imaging parameters, strong equipment
dependence, and limited reader experience, which restrict their real-world applicability. This review focused on the translational bottlenecks
of these novel sequences in early lung nodule screening and qualitative diagnosis, and proposed an integrated evaluation framework
encompassing performance, adaptability, and interpretability. Furthermore, the potential integration of MRI functional imaging with
artificial intelligence (Al)-based diagnostic models is discussed, highlighting current challenges such as limited training datasets, sequence
heterogeneity, and barriers to feature transferability. Overall, this review systematically summarized the technological advances of MRI
in lung nodule screening and diagnosis, emphasizing the implementation challenges of emerging sequences and gaps in Al analytical

frameworks, with the aim of providing targeted research directions and practical insights for radiation-free lung cancer screening strategies.

[ Key words | Pulmonary nodule; Magnetic resonance imaging; Magnetic resonance sequence; Radiomics; Precision medicine
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i % B UTE-MRI7E R MR 2405 5 251 (ML .
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B — AN EESE LSRETHRE S EHNES
o B HOAE, [RIEEIRIR T AL 8L R EL S T2 800,
TGS P S A (. Guan s Y (BIFST &
B, ADC I LSR 75 % il K% 4 917 1 il 45 15
(solitary pulmonary nodule, SPN) J5 i 23 H &
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JPO S T A BRI MER B4R
H ADCE<1.3x10° mm?/s S W45 715 1) 5 22 Fi
BIfE. Usuda%f ™ HHEH, DWIEA T2WIFE R
AWM RN TP T OE R SR Z B
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Tab.1 Comparison of MRI sequences and diagnostic performance for pulmonary nodules
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