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Body: Hybrid medical imaging scanners (eg PET-CT) allow imaging with different detection modalities at
the same time, providing complementary anatomical and functional information within the same
physiological time course. Here, we re-engineer a standard clinical MRI scanner for the simultaneous
acquisition of lung MR images from three different nuclei (1H, 3He and 129Xe) in a single breath-hold. The
temporal and spatial registration of these images is impossible to achieve in separate breath-hold scans.
This new system opens up the possibility of simultaneous capture of regional lung function from the 3He
and 129Xe gases and lung structure from the 1H MRI without reliance on ionising radiation.

Figure shows images of 3He, 1H and 129Xe acquired from a healthy volunteer in the same breath; the
anatomical 1H images show excellent spatial registration with the 3He and 129Xe ventilation images. The
method has multiple potential applications, allowing side-by-side quantitative analysis of early signs of
impaired lung function from the 3He and 129Xe images and anatomical signs of disease from 1H MRI. For a
variety of lung diseases, registration of ventilation MRI to anatomical 1H MRI would allow subsequent image
registration to the radiological gold standard for anatomy, CT, which serves as the clinical gold standard in
diseases such as emphysema.
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