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Abstract

Electrical Impedance Tomography (EIT) is emerging as a crucial monitoring tool in respiratory and
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critical care medicine, owing to its non-invasive, real-time, and bedside monitoring capabilities. By
reconstructing images of intra-thoracic ventilation distribution from changes in surface electrode
impedance, it provides a visualization method for the regional assessment of pulmonary ventilation
dynamics. This article systematically reviews the technical principles of EIT and its advancements
in key clinical applications, including functional assessment in COPD/asthma, optimization of indi-
vidualized ventilation strategies (such as PEEP and tidal volume) in ARDS patients, synchronization
management and weaning guidance for mechanically ventilated patients, and the exploration of lung
recruitment and ventilation-perfusion imbalance analysis. However, the clinical application of EIT
remains limited by issues such as insufficient spatial resolution, lack of unified quantitative standards,
and motion artifacts. In the future, through improvements in reconstruction algorithms, integration
of deep learning and multimodal monitoring, and the promotion of device portability and standard-
ization research, EIT holds the potential to evolve from an auxiliary tool into a core technology for
routine respiratory monitoring and individualized treatment, providing critical support for improv-
ing outcomes in critically ill patients.
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Table 1. Typical performance parameters for different numbers of electrodes
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Table 2. Key performance indicators and clinical significance of EIT in common lung disease detection
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