High-Performance 0.55-T Lung MRI in a Patient with COVID-19 Infection
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A 61-year-old man with COVID-19 infection underwent chest CT imaging and research MRl on a
prototype 0.55T system on days 15 and 16, respectively, after symptom onset. Imaging was
performed with local Institutional Review Board approval. We used a fast-BLADE turbo-spin
echo MRI acquisition, gated to end-expiration. These MR images had intermediate image
weighting between proton density and T2 (TE=48ms). CT images were reformatted to match
the slice orientation and slice thickness of the MRI images for comparison. The information
content provided by MRI was similar to CT (Figure, Movie [online]), including visualization of
multifocal lesions equivalent to ground glass opacities predominately in upper lobes and
peripheral distribution of consolidation predominantly in the lower lobes, characteristic of

COVID-19 infection (1).

One previous study has described ultrashort TE imaging at 3T in patients with COVID-19
infection (2), and another has demonstrated 0.55T MRI following recovery from COVID-19
infection (3). Lower field MRI systems equipped with high performance hardware and software
offer promise to reduce distortion for lung MRI and to increase accessibility of MRI (4). This
case demonstrates the capability of this MRI system configuration, compared with CT, for

imaging COVID-19.
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Figure: Two axial slices from, A, 0.55T MRI (prototype MAGNETOM Aera, Siemens Healthineers,

Erlangen, Germany) with spatial resolution 1.2mm x 1.2mm x 6mm (respiratory gated fast-
BLADE turbo spin echo acquisition, TE/TR= 48ms/3471ms respiratory interval, acquisition time
= 5min 15s) and, B, CT (SOMATOM Force, Siemens Healthcare, Erlangen, Germany) reformatted
to 0.6mm x 0.6mm x 6mm spatial resolution. Multifocal lesions equivalent to ground glass
opacities on CT and peripheral distribution of consolidative opacities characteristic of COVID-19
are observed using both imaging modalities. In some regions, the severity of the abnormality

appears worse on MRI, as shown in the red boxes.
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