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Multimodal X-ray Imaging with Darkfield Contrast:
Improved COVID-19 Detection with Chest X-rays
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Diseases of the respiratory system are leading global causes of chronic morbidity and mortality. While ad-
vanced medical imaging technologies of today deliver detailed diagnostic information, a low-dose, fast, and
inexpensive option for early detection and/or follow-ups is still lacking.
Here, we report on the first human application of a novel modality, namely X-ray dark-field chest imaging,
which might fill this gap. Enabling the assessment of microstructural changes in lung parenchyma, this tech-
nique presents a more sensitive alternative to conventional chest X-rays, and yet requires only a fraction of
the dose applied in computed tomography (CT).
For this first clinical evaluation, we have built a novel dark-field chest X-ray system, which is also capable of si-
multaneously acquiring a conventional thorax radiograph. With this first system worldwide, we are presently
conducting two patient studies. The first is devoted to chronic obstructive pulmonary disease (COPD), the sec-
ond to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
First results look very promising and show that X-ray dark-field chest imaging allows the diagnosis of COPD
and COVID-19 more effectively than conventional chest X-ray does.
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