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OAK BROOK, Ill. — Injuries to the lungs from
vaping have suggestive patterns on CT scans that
could help physicians make accurate diagnoses
and reduce unnecessary biopsies, according to a
new study published in the journal Radiology:
Cardiothoracic Imaging. 

Electronic nicotine delivery systems such as
e-cigarettes and vaporizers heat nicotine, flavorings
and other chemicals to create an aerosol that the user
inhales. Use of these devices has grown rapidly over
the past decade, particularly among young people.
The inhaled aerosols, commonly referred to as
“juices,” may contain a number of potentially toxic or
damaging substances.

Last year, the Centers for Disease Control and Prevention (CDC) received its first report on
an illness known as electronic cigarette or vaping product use-associated lung injury
(EVALI). Three criteria define EVALI: e-cigarette use or vaping within 90 days from
symptom onset, abnormalities on chest imaging and the exclusion of other potential sources
of injury like infection. Almost 3,000 hospitalized EVALI cases were reported to CDC
within six months of the first case, with 68 deaths confirmed.

 

At A Glance
Vaping injury patterns seen on
lung CT could help physicians
make accurate diagnoses and
reduce unnecessary biopsies.
The study included 26 patients
who met EVALI criteria and had
undergone CT and biopsy or
other type of tissue removal.
Researchers found that ground
glass opacity, sometimes with
consolidation, was by far the
most common pattern seen
with EVALI.
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Michael B. Gotway, M.D.

Also last year, pathologists at Mayo Clinic in Scottsdale, Arizona, published a paper
describing a peculiar pattern of lung injury in young people using vape products. The
injuries were wrapped around the bronchi, the tubes that branch off the trachea into the
lungs.

Mayo Clinic radiologist Michael B. Gotway, M.D., recently expanded on that study by
looking for patterns on chest CT scans that might correlate with the previously observed
pathological findings. The study included 26 patients who met the EVALI criteria and had
undergone CT and biopsy or some other type of tissue removal. Dr. Gotway and colleagues
classified the CT scan pattern according to several different recognized patterns. One pattern
is ground glass opacity, an area on the CT scan that appears whiter than normal but does not
obscure the underlying structure of the lung. Another is consolidation, or denser white areas
on CT.

“We read the CT scan and then plugged it into one of those patterns and correlated that with
histopathology,” Dr. Gotway said. “What we found out was that ground glass opacity,
sometimes with consolidation, is by far the most common pattern that we see with EVALI.”

That pattern was found more commonly than a CT pattern resembling subacute
hypersensitivity pneumonitis, a term for the inflammation of lung tissue.

The findings of this study and other related research could provide an important diagnostic
tool for physicians treating young patients who express symptoms like chest pain and
shortness of breath.

“We hope to make radiologists aware that if they see diffuse lung opacities in a younger
patient without clearly defined causes, then they may want to seriously consider that the
patient could have a vaping injury,” Dr. Gotway said. “Patients may not readily admit that
they’re using the material, but if a radiologist recognizes these patterns and then tells the
clinician that it could be vaping-induced injury, then maybe they could test for a nicotine
metabolite or ask the patient about this exposure.”

Such an approach could help reduce lung biopsies, which carry considerable expense, some
risk of complications and additional anxiety for the patient.
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“These radiological findings will be especially beneficial to physicians to help them
determine potentially less invasive treatment options,” Dr. Gotway said. “We could
potentially make that diagnosis noninvasively through cooperation with our clinical
colleagues. By alerting them to a scan pattern that is suggestive of the possibility of EVALI,
we may actually save patients from having to meet a surgeon.”

The researchers found some good news in their study, as it appears that signs of EVALI on
imaging may resolve quickly with cessation of use of the offending agent, often
supplemented by corticosteroid therapy.

# # #

“Pulmonary Injury Resulting from Vaping or e-Cigarette Use: Imaging Appearances at Presentation and
Follow-up.” Collaborating with Dr. Gotway were Prasad M. Panse, M.D., Fionna F. Feller, M.D., Yasmeen M.
Butt, M.D., Maxwell L. Smith, M.D., Brandon T. Larsen, M.D., Ph.D., Henry D. Tazelaar, M.D., and Howard
J. Harvin, M.D.

Radiology: Cardiothoracic Imaging is edited by Suhny Abbara, M.D., University of Texas Southwestern
Medical Center, Dallas, and owned and published by the Radiological Society of North America, Inc.
(https://pubs.rsna.org/cardiothoracic-imaging)

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, Ill. (RSNA.org)

For patient-friendly information on lung CT, visit RadiologyInfo.org.
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