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It is well known that chronic disease of the lung in early childhood will affect lung growth and develop-
ment, and thus determine long term respiratory morbidity in later age. Early detection of chronic lung
disease and early treatment are the cornerstones of successful paediatric respiratory medicine in order
to prevent alterations in lung growth and development. Typical paediatric disorders are not only cystic
fibrosis, chronic lung disease of prematurity or severe asthma but also inborn alterations of the lung and
thorax malformations. The University Children’s Hospital in Basel (UKBB) is a competence centre for
chronic respiratory disease as well as for inborn malformation of the chest and spine.

ă

Children with such disorders often show progression of lung fibrosis, severe ventilation inhomogeneities
or bronchiectasis with increasing age. Targeted treatment, aims to prevent these severe complications.

Normal chest X-ray, currently the gold standard, often fails to detect early signs of such lung fibrosis, se-
vere ventilation inhomogeneities or bronchiectasis. To detect such structural abnormalities, multibreath
gas washout lung function tests and plethysmography are used, whereas CO-diffusion tests are used
to detect functional abnormalities in children. Often structural and functional monitoring is needed to
adequately diagnose and monitor the disease progression in these children. The main drawback is the
implied high radiation dose, particularly when used in yearly intervals.
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There is an urgent need for X-ray radiation free imaging methods to detect structural abnormalities.
However, direct visualisation of the lung parenchyma with corresponding airspaces, associated with the
bronchial structure, represents one of the remaining fundamental challenges with proton-based MRI.
This issue can be overcome by the inhalation of hyperpolarised gases to visualise the airspaces rather
than the parenchyma, but requires dedicated instrumentation and technology that is typically limited
to research laboratories. Only recently, we were able to visualise, for the first time, directly the lung
parenchyma and corresponding airspaces with high contrast-to-noise using a novel ultra-fast steady
state imaging approach.
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https://forschdb2.unibas.ch/inf2/profiles_view/profile_view.php?pid=495e6c3022fed&int=2
https://forschdb2.unibas.ch/inf2/profiles_view/profile_view.php?pid=4b2b001990e8d&int=2
https://forschdb2.unibas.ch/inf2/profiles_view/profile_view.php?pid=4cd0e0638f6ac&int=2


Based on our initial experience with this novel imaging approach in combination with the required post-
processing of the data (image registration), we will be able to non-invasively assess functional as well as
structural aspects of the lung in children. Thanks to the strong track record of the UKBB in developmental
physiology and physiological measurements of the lung, the current project will allow comparing such
new MRI techniques to clinical routine lung function measurements immediately and seamlessly.
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In the proposed research we plan on developing the techniques allowing to expand the knowledge about
lung function in children. In particular we aim at developing new MR pulse-sequences for lung imaging
and the post-processing of the data to extract dynamic ventilation information (in 2D and 3D), as well as
2D perfusion maps.
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