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Imaging Patients With COVID 19: Current Perspective
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In early 2020, as the
coronavirus disease
(COVID-19) epidemic
spread, numerous articles appeared on imaging for the diagnosis of
COVID-19. Descriptions
were often discordant
and confusing because
Lawrence Goodman
of small sample sizes and selection biases. Those discrepancies
have been largely resolved. As clinical experience and testing improved, imaging’s role
has largely switched
from diagnosis to aiding prognosis and clinLuis Antonio Sosa
ical management.
Asymptomatic/mildly symptomatic patients: The Fleischner Society (Radiology:
Cardiothoracic Imaging, Vol. 2, No. 3) and

Figure 1. 58-year-old female with no comorbidities and
no fever who presented with cough and abdominal pain.
COVID-19 severity on chest radiograph was mild. Courtesy
of: Lawrence Goodman, MD

others see no role for chest x-ray (CXR) or
CT for diagnosis, unless comorbidities exist
or testing is otherwise limited.
Moderately/severely symptomatic patients: CXR is often negative early, only to
turn positive subsequently. The most characteristic findings are basilar and peripheral ground-glass opacities (GGOs) (Fig. 1).
Unfortunately, only a minority of patients have this typical COVID-19 pattern.
In most patients, the disease is located
more diffusely or elsewhere. Consolidation
may be present initially with more severe
illness or duration (Fig. 2).
Early on, CT may be positive when the
CXR is negative. The typical GGO distribution is similar, but usually more extensive
than on CXR (Fig. 3).
Adenopathy, cavitation, and effusion are
uncommon early on. Compared to other viral pneumonias, peripheral lower-lobe GGOs
are more common in COVID-19, while other
pneumonias tend to have more diffuse disease. There is considerable overlap, however.
Reporting guidelines: Many templates
have been proposed. Radiological Society
of North America guidelines (Radiology:
Cardiothoracic Imaging, Vol. 2, No. 2) define:
• CXR = negative, COVID-19-like; regular
pneumonia, other disease
• CT = negative, typical of COVID-19; indeterminant, not COVID-19
Both show moderate interobserver reproducibility.
Follow-up of established disease: On
CXR and CT, GGOs and focal area of consolidation often progress and may evolve
into a bilateral acute respiratory distress
syndrome-like pattern when cytokine
storm develops. Less common CT find-

The time has come,' the Walrus said,
To talk of many things:
Of shoes — and ships — and sealingwax —
Of cabbages — and kings —
And why the sea is boiling hot —
And whether pigs have wings.'
—Lewis Carroll (1832–1898),
“The Walrus and the Carpenter” (1871)
Great quotes endure and adapt
themselves—some as metaphors or
moral guideposts. Although I have
used the above one before, and this
column has addressed the talk of
“many things” in past newsletters, it
seems appropriate again now, given
what we all face daily as friends, family, parents, physicians, and responsible citizens of science. What would
Lewis Carroll have the Walrus say today of viruses and vaccines, of variants and vacations, of pandemics and
pundits, of quarantines and queues,
of surges and social separations, of
masks and made-up facts?
For me, this is all like skiing in a
snowstorm with limited visibility: You
are going down the hill, trying to control your speed, while navigating the
bumps but trusting your ancient legs
and the memory of your ability to balance on the newest ski technology,
hopefully, to safely reach the lift line
and likely try it all again.
Drs. Goodman and Sosa succinctly
and cogently have laid out for us the
patterns and procedures for using our
collective, ever-evolving ‘x-ray powers’ to talk of “cabbages and kings” or
“shoes and ships,” (a.k.a., viruses and
visualizations). Radiology-based imaging and even ultrasound are guiding today’s decisions and diagnoses
related to COVID-19. As we radiologists have always tried to do, current
frontline radiology practitioners have
shaped the care of patients with real
or suspected COVID-19 diseases or
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ings include dilated peripheral pulmonary
vessels, adenopathy, rounded infiltrates,

and signs of bronchial inflammation. Hospital acquired bacterial pneumonia may
complicate COVID-19 and vice versa. Preexisting lung disease (e.g., chronic obstructive pulmonary disease, interstitial lung
disease, etc.) further complicate interpretation. Clearing usually starts after 2 weeks.
COVID-19 may cause hypercoagulability, leading to an increased incidence of
both emboli and in situ thrombi and deep
vein thrombosis.
Pleural effusions may appear late, and
barotrauma causing pneumothorax appears to be more common than in other viral pneumonias.
Beyond the thorax: COVID-19 affects
more than the lung. It is now clear that this
is a systemic disorder affecting many organs. As with lung involvement, patients
with comorbidities (e.g., diabetes, cardiopulmonary disease, etc.) appear more likely to develop extrapulmonary diseases—
summarized briefly below:
Cardiac disease: A significant minority of patients develop cardiac disease, ev-

idenced by elevated troponins and other
cardiac markers. Imaging may show evidence of heart failure, myocarditis, coronary vasculitis, mural thrombi, and pericardial effusions. Cardiac MRI has an
important role, since it can identify myocardial inflammation. Myocarditis has been
associated with poor outcomes, including
cardiac dysfunction and mortality (either
related to COVID-19 or other cause).
Neurological disease: Approximately 15–20% of hospitalized patients develop altered mental status or more focal
symptoms. Imaging is positive in a minority, however. Ischemic infarcts are the most
common imaging findings, probably related to coagulopathy. Reported infrequently are hemorrhagic stroke, cranial nerve
inflammation, encephalopathy, and worsening of multiple sclerosis plaques.
Renal disease: Elevated renal function
tests are not uncommon, and acute renal
failure has been reported in some cytokine
storm patients. Ultrasound may show increased renal echogenicity.
Gastrointestinal disease: Diarrhea and
other gastrointestinal symptoms are not

Figure 2. 65-year-old man with hypertension, diabetes
mellitus, and chronic kidney disease who presented to
emergency department after 5 days of cough, dyspnea,
and fever (37.8°C) with altered mental status. COVID-19
severity on CT was severe at initial presentation. Patient
died 1 day after admission. Courtesy of: Lawrence
Goodman, MD

Figure 3. 52-year-old female with diabetes mellitus who
presented to emergency department with progressive
cough and dyspnea, but no fever at admission. COVID-19
severity on chest radiograph, obtained 7 days after
positive nucleic acid test results, was mild to moderate.
Follow up after 4 months showed complete resolution.
Courtesy of: Lawrence Goodman, MD

uncommon. Imaging may show ileus, dilatation, bowel loops (diffuse/focal), and CT
may reveal contrast-enhanced bowel wall.
Liver function tests are often abnormal,
but failure is uncommon.
Long haulers: Perhaps 10–15% of patients have residual vague or specific symptoms. Cough and dyspnea are frequent and
usually clear with supportive therapy within
30 days. Imaging is suggested for symptoms
lasting beyond 30 days. Apparent “fibrosis”
may clear with time. Signs and symptoms in
other organ systems may also linger. Clinical
and imaging understanding are still evolving and may change as second- and thirdwave infections hit, mutations occur, and
vaccines are deployed. Stay tuned!
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complications. Whereas their articulate message comes in print form to
our SRS membership in this newsletter, I hope we all will join the first allvirtual ARRS Annual Meeting online
this coming April.
Although we won’t feel the warm
San Diego breezes this year, we can remember years past and tune in to the
outstanding educational programs we
have always enjoyed, covering many
important issues facing our specialty,
including COVID-19.
Your SRS committee is planning to
provide an interesting online experience of our annual reception, but
you will have to provide your own
refreshments. Finally, I want to personally encourage all who can to
tune in online, not only for our SRS
functions, but for an outstanding educational experience.

SRS Birthdays
We wish these SRS members a very happy birthday.
January
1 Jash Patel
16 Hang C. Shen
Lewis Wexler
26 Edward O'Brien
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Janet A. Neutze
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Paul M. Chikos, Jr.
Carlos Muhletaler
James A. Junker
Jon D. Shanser
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Across
7. MRI is most valuable for images of the
heart, large blood vessels,
, and
soft tissues
8. Patients with implanted metal devices
such as
, wires, clips, or prosthetic
valves are not eligible for MRIs
9. PET scans provide color-coded images
that indicate the degree and intensity
of the
process
10. During an ultrasound, sound waves are
reflected back into the
Down
1. X-rays use high-energy
waves
2.
declared he was scared
of X-rays
3. Recent AJR research suggests that
shielding is not recommend for testicles and ovaries to prevent
induced abnormalities
4. Mammography is the method for
screening for breast
5. Radiologist: A medical doctor who
specializes in
6. A CT scan is a two-dimensional view of
being evaluated
Radiology Word Search came from:
https://wordmint.com/public_puzzles/84067
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6. A CT scan is a two-dimensional view of ______ being
evaluated
, sound waves
are reflected
back into the
Washington,
DC

Tell your friends...

• Discounted registration fee to the ARRS Annual Meeting
• Annual Meeting reception
• SRS Annual Meeting activities (includes sponsored speaker and special tours)

To qualify to join this special interest group within the ARRS membership, you must meet
one of the following criteria:
• Be a current emeritus ARRS member (fully retired) age 60 or older
• Be a current ARRS member age 65 or older
SRS dues are in addition to any membership dues that are owed to the ARRS related to an
individual’s membership category. Payment of all applicable ARRS dues is required to be a
participant of the SRS.
Interested ARRS members may download an SRS application at www.arrs.org/SRSapp
and mail it, along with payment, to: ARRS-SRS, 44211 Slatestone Court, Leesburg, VA 201765109. Questions regarding SRS membership or renewal should be addressed to Sara Leu at
sleu@arrs.org or at 866-940-2777 or 703-729-3353.
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