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OAK BROOK, Ill. (May 24, 2022) — A special type
of MRI found lung abnormalities in patients who had
previously had COVID-19, even those who had not
been hospitalized with the illness, according to a new
study published in the journal Radiology. 

 

Fergus Gleeson, M.B.B.S.

“In a collaboration between the University of Oxford and the University of Sheffield, we
have been able to identify abnormalities in the lungs of both hospitalized and
non-hospitalized participants using a novel imaging technique, Hyperpolarized Xenon
129MRI, or Hp-XeMRI,” said the study’s senior author, Fergus Gleeson, M.B.B.S., from
the Department of Oncology, University of Oxford and Department of Radiology, Oxford
University Hospitals NHS Trust. “These abnormalities are not apparent on conventional
imaging, and in some individuals were detected up to a year after their initial COVID-19
infection.”

Beyond the acute respiratory symptoms of COVID-19 infection, which can result in severe

At A Glance
A specialized type of MRI
(Hp-XeMRI) found lung
abnormalities in
non-hospitalized patients with
long COVID months after
initial infection.
In long COVID, a breathing
pattern disorder is commonly
identified and contributes to
breathlessness in a
significant proportion of
patients.
The findings provide
preliminary evidence that
non-hospitalized long COVID
patients may have
abnormalities indicative of
decreased lung function that
cannot be detected with
conventional CT imaging.
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illness, hospitalization and death, the medium and long‐term problems experienced by
people following COVID‐19 can be considerable. Symptoms can persist months after initial
infection. The presence of ongoing symptoms related to prior COVID-19 infection is known
as post-COVID-19 condition, or long COVID. Although over 200 symptoms have been
reported, the most common are breathlessness, fatigue and brain fog. Long COVID presents
a global health burden, with many people unable to return to normal activities or
employment months after becoming unwell. 

Hp-XeMRI has shown promise in detecting abnormalities of alveolar gas exchange—where
oxygen moves from the lungs to the bloodstream and carbon dioxide passes from the blood
to the lungs—even when CT scans and lung function tests were normal. Hp-XeMRI enables
the assessment of ventilation and gas exchange into red blood cells. It provides regional
information of pulmonary vasculature integrity and may be able to identify lung
abnormalities not apparent on CT.

In long COVID, a breathing pattern disorder is commonly identified and contributes to
breathlessness in a significant proportion of patients. However, whether there are additional
reasons for their breathlessness remains unclear. 

 

James T. Grist, Ph.D.

“Using Hp-XeMRI may enable us to further understand the cause of breathlessness in long
COVID patients, and ultimately lead to better treatments to improve this often debilitating
symptom,” said study co-author James T. Grist, Ph.D., from University of Oxford Centre for
Clinical Magnetic Resonance Research, and the Department of Radiology at Oxford
University Hospitals NHS Trust.

For this prospective study, researchers set out to determine whether previously described
lung abnormalities on Hp-XeMRI in post-hospitalized COVID-19 participants are also
present in non-hospitalized participants with long COVID.

Eleven non-hospitalized long COVID (NHLC) participants and 12 post-hospitalized
COVID-19 (PHC) participants were enrolled from June 2020 to August 2021. All
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participants had symptoms of breathlessness. NHLC participants were 240-334 days from
infection, and PHC participants were 105-190 days from infection. As a control group,
healthy volunteers with no evidence of prior COVID-19 infection were recruited from staff
at the University of Sheffield and the University of Oxford.  

Participants were given chest CT, Hp-XeMRI, pulmonary function tests, one-minute
sit-to-stand tests and breathlessness questionnaires. Control subjects underwent HP-XeMRI
only. CT scans were analyzed for post-COVID lung disease severity using a previously
published scoring system, and Full-scale Airway Network (FAN) modelling. Analysis used
group and pair-wise comparisons between participants and controls, and correlations
between participant clinical and imaging data. NHLC and PHC participants had normal or
near normal CT scans.

“We saw that the ability of gas to transfer from the lungs into the blood stream was less in
non-hospitalized patients in comparison to those hospitalized with COVID,” Dr. Gleeson
said. “Furthermore, both groups of participants had lower dissolved phase Hp-XeMRI values
than healthy participants, pointing to potential defects in either the lining of the lung or the
surrounding blood vessels.”

The results showed that there were significant differences in mean red blood cell to tissue
plasma ratio between healthy controls and PHC/NHLC participants, indicating potential
differences in lung function. 

Although participants had normal or near normal CT scores, total lung diffusion capacity for
carbon monoxide percentage was significantly lower between NHLC and PHC participants,
potentially indicating a decrease in lung function but not structure. 

The researchers said their next step is to expand their study to look at larger numbers of
participants seen in dedicated post-COVID clinics at four U.K. centers.

“We will assess different groups of participants who have had COVID and correlate the
findings with physiological data, symptom-based questionnaires and cardiac MRI to better
understand the clinical significance of our findings,” Dr. Gleeson said. “Further work to
delineate the nature of the abnormality will also be undertaken which will then enable us to
determine whether specific treatments may be beneficial.”

In the meantime, the researchers offer advice for those currently coping with the symptoms
of long COVID.

“Although we have much to learn about the biological mechanisms underlying long
COVID, the benefit of practical strategies, such as breathing control exercises and fatigue
management should not be underestimated and are helping many patients struggling with
lingering symptoms,” Dr. Grist said. “Seeking help from your primary care doctor can help
support your recovery.”

# # #

“Lung Abnormalities Depicted by Hyperpolarized Xenon MRI in Patients with Long COVID.” Collaborating
with Drs. Gleeson and Grist were Guilhem J. Collier, Ph.D., Huw Walters, M.B.B.S., Minsuok Kim, Ph.D.,
Mitchell Chen, B.M.B.Ch., D.Phil., Gabriele Abu Eid, B.Sc., Aviana Laws, Violet Matthews, B.Sc., Kenneth
Jacob, B.Sc., Susan Cross, B.Sc., Alexandra Eves, B.Sc., Marianne Durant, B.Sc., Anthony Mcintyre,
B.App.Sci., Roger Thompson, Ph.D., Rolf F. Schulte, Ph.D., Betty Raman, M.B.B.S., D.Phil., Peter A.
Robbins, Ph.D., Jim M. Wild, Ph.D., M.Sc., M.A., and Emily Fraser, Ph.D., M.B.Ch.B., B.Sc.

MRI Finds Lung Abnormalities in
Non-Hospitalized Long COVID Patients Page 3 of 4

RSNA.org Copyright © 2024 Radiological Society of North America (RSNA)

https://www.rsna.org/


Robbins, Ph.D., Jim M. Wild, Ph.D., M.Sc., M.A., and Emily Fraser, Ph.D., M.B.Ch.B., B.Sc.

Radiology is edited by David A. Bluemke, M.D., Ph.D., University of Wisconsin School of Medicine and
Public Health, Madison, Wisconsin, and owned and published by the Radiological Society of North America,
Inc. (RSNA) (https://pubs.rsna.org/journal/radiology)

RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists
promoting excellence in patient care and health care delivery through education, research and technologic
innovation. The Society is based in Oak Brook, Illinois. (RSNA.org)

For patient-friendly information on chest imaging with MRI or CT, visit RadiologyInfo.org.
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