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Asymptomatic COVID-19: What the Neuroradiologist Needs
to Know about Pulmonary Manifestations
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ABSTRACT

SUMMARY: Coronavirus disease 2019 (COVID-19) is an infectious disease with a high asymptomatic incidence. Asymptomatic infec-
tions within a population will inevitably lead to diagnosis via unrelated medical imaging. We report the case of an asymptomatic
patient undergoing a spine CT examination for trauma who was incidentally found to have lung abnormalities later confirmed to
be COVID-19. We aim to familiarize neuroradiologists with the spectrum of COVID-19 pulmonary manifestations that are likely to
be observed on neck and spine CT imaging.

ABBREVIATIONS: COVID-19 ¼ coronavirus disease 2019; GGO ¼ ground glass opacities; SARS-CoV-2 ¼ Severe Acute Respiratory Syndrome–coronavirus 2

Anovel coronavirus, Severe Acute Respiratory Syndrome–co-
ronavirus 2 (SARS-CoV-2) or World Health Organization

designated coronavirus disease 2019 (COVID-19) has developed
into a pandemic.1,2 Initial reports suggest that COVID-19 is a
highly infectious disease transmitted through respiratory droplets
and fomites, resembling the spread of influenza.3 Unlike influ-
enza, COVID-19 appears to have a prolonged incubation period
with a median of 5.1 days but up to 14 days from exposure.4 The
transmission rate is likely heightened by infected patients demon-
strating little or no respiratory symptoms. The rate of asymptom-
atic infections remains unknown; however, data from the
Diamond Princess Cruise Ship and Washington State Skilled
Nursing Facility cohorts suggest that approximately 50% of the
patients with confirmed COVID-19 were asymptomatic at the
time of diagnosis.4,5

The potential of a highly infectious disease spreading via
asymptomatic carriers poses unique challenges in the radiologic
setting because risk stratification and isolation protocols depend
on a suggestive clinical history. Likewise, the presence of a large,
asymptomatic cohort will inevitably lead to incidental diagnoses.
We report the case of an asymptomatic patient undergoing a cer-
vical spine CT examination for trauma who was incidentally
found to have lung abnormalities, later confirmed to be COVID-
19. Given the escalating incidence, the aim of this report is to fa-
miliarize neuroradiologists with the spectrum of COVID-19 pul-
monary manifestations that are likely to be observed on neck and
spine CT examinations.

Brief Report
An 83-year-old man with a history of chronic obstructive pulmo-
nary disease and diabetes mellitus type 2 presented to our institu-
tion with 3 days of progressive altered mental status culminating in
a fall from standing. A chronic infrequent dry cough was reported,
but acute respiratory symptoms were denied. Initial physical exami-
nation and vital sign assessment were unremarkable. CT of the cer-
vical spine for suspected traumatic injury showed incidental lung
findings of peripheral bilateral apical ground glass opacities (GGO)
with a crazy paving appearance (Figure). The reporting neuroradi-
ologist (R.F.B., Jr) consulted the cardiothoracic radiology section
chief (C.F.) regarding possible COVID-19 infection. It was agreed
that the recently published Radiological Society of North America
(RSNA) Expert Consensus Statement on Reporting Chest CT
Findings Related to COVID-19 should be used.6 The treating emer-
gency medicine physician was notified of the high suspicion for
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COVID-19 viral pneumonia, and standard protocols for infection
and exposure control were initiated.

On the same day, a GeneXpert test (Cepheid) was reported posi-
tive for COVID-19 (SARS-CoV-2). The patient was admitted to the
medical intensive care unit because of age and comorbidities.
Findings of a standard viral panel were negative, including influ-
enza A and B. Labs were notable for thrombocytopenia, mild leuko-
penia, and mildly elevated D-dimer levels. An experimental course
of hydroxychloroquine was initiated. On hospital day 3, the patient
experienced a fever of 38.9°C with waxing and waning delirium.
Nevertheless, the patient remained on room air without shortness
of breath or progressive respiratory symptoms. The patient remains
in the medical intensive care unit at the time of this writing.

DISCUSSION
Our case highlights the importance of
the neuroradiologist being familiar
with pulmonary CT findings associated
with COVID-19. The neuroradiologist
may be the first provider to recognize
the possibility of a COVID-19 infec-
tion. This role places the responsibility
of alerting the treating physician so
that standard operating procedures for
infection and exposure control can be
initiated.

The RSNA Expert Consensus
Statement on Reporting Chest CT
Findings Related to COVID-19 has
recently provided an up-to-date sum-
mary of published literature.6 Patients
with symptomatic COVID-19 infec-
tions typically present with GGO with
or without superimposed consolida-
tions. Pulmonary consolidation has
been reported as peripheral, posterior,
and diffuse with a predominate lower
lung zone distribution. The GGO can
have a rounded morphology with
superimposed inter- or intralobular
septal thickening, termed “crazy pav-
ing.” The GGO associated with
COVID-19 do not seem to follow a
perihilar pattern. Later stages of the
disease can demonstrate an organiz-
ing pneumonia manifested by a
“reversed halo sign” or “atoll sign.”
The aforementioned pulmonary CT
findings are neither sensitive nor spe-
cific. Indeed, GGO and crazy paving
are observed in many viral lung infec-
tions and inflammatory diseases.

The RSNA Expert Consensus
Statement on Reporting Chest CT
Findings Related to COVID-19 has
provided structured language to assist
radiologists in reducing reporting vari-
ability and uncertainty (Table).6 While

focused on the reporting of chest CT findings, it could also be use-
ful to the neuroradiologist in describing incidentally observed
pulmonary abnormalities. Four reporting categories based on pul-
monary CT findings have been proposed, and reporting language
is suggested. We propose, in the context of the ongoing pandemic,
that the presence of typical and indeterminate pulmonary imaging
findings on neck or spine CT examinations should prompt the
neuroradiologist to discuss the possibility of COVID-19 infection
with the treating physician in an expedited manner. Pulmonary
manifestations of COVID-19 seem to be dependent on the
patient’s disease state at the time of imaging. A comprehensive
study of pulmonary findings in asymptomatic patients with
COVID-19 has not been reported.

FIGURE. Pulmonary manifestations of asymptomatic COVID-19 Infection. An 83-year-old man with-
out acute respiratory symptoms presented to our institution for CT of the cervical spine following a
fall from standing. Limited evaluation of the lung apex on the cervical spine CT (upper row) demon-
strated bilateral GGO (asterisk) with associated interlobular septal thickening (arrowheads, crazy
paving), a typical appearance for COVID-19 infection. After consultation with the treating emergency
department physician, the patient was placed on droplet precautions, a COVID-19 viral test was
obtained, and CT of the chest was performed to assess the extent of disease. Bilateral peripheral
GGO (middle row) and organizing pneumonia (arrow) were observed (lower row). The patient’s
GeneXpert COVID-19 test subsequently had positive findings, and the patient was admitted to the
medical intensive care unit for observation. This case highlights the importance of familiarity with
the pulmonary manifestations of COVID-19 and current expert consensus reporting recommenda-
tions. This familiarity will ensure timely, optimal patient care in the current pandemic setting.
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As of April 2020, the RSNA, Society of Thoracic Radiology,
and the American College of Radiology (ACR) recommend against
CT imaging being used to screen for or as a first-line test to diag-
nose COVID-19.6 The ACR highlights the limitations of using CT
for COVID-19 diagnosis. Normal findings on chest CT do not
mean that an individual does not have a COVID-19 infection.
Likewise, abnormal CT findings are not sufficiently specific to es-
tablish the diagnosis.

In conclusion, ground glass opacities, crazy paving, and organ-
izing pneumonia encountered on pulmonary CT scans should
prompt consideration of COVID-19 infection in the current pan-
demic, with expedited communication with the referring providers
and follow-up testing as appropriate.
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Adapted RSNA consensus guidelines for reporting CT findings related to COVID-19a

CT Imaging
Appearance Pulmonary CT Findings Suggested Reporting Language

Typical Crazy paving “Commonly reported imaging features of (COVID-19) pneumonia are present.
Other processes such as influenza pneumonia and organizing pneumonia,
as can be seen with drug toxicity and connective tissue disease, can cause a
similar imaging pattern.”

Bilateral
Peripheral

GGO
Bilateral
Peripheral
Multifocal
Rounded

Organizing pneumonia

Indeterminate No typical features and “Imaging features can be seen with (COVID-19) pneumonia, though are
nonspecific and can occur with a variety of infectious and noninfectious
processes.”

GGO
Multifocal
Diffuse
Perihilar
Unilateral
Nonrounded

Atypical No typical or indeterminate features
and

“Imaging features are atypical or uncommonly reported for (COVID-19)
pneumonia. Alternative diagnosis should be considered.”

Isolated lobar or segmental
consolidation without GGO

Centrilobular nodules
Cavitation
Smooth interlobular septal thickening
with pleural effusion

Negative No CT features of pneumonia “No CT findings present to indicate pneumonia. (Note: CT may be negative in
the early stages of COVID-19.)”

a This table was adapted from Simpson et al.6 Crazy paving is rounded ground glass opacification associated with inter- and intralobular septal thickening. Organizing
pneumonia is a focus of GGO with peripheral consolidation previously described as “atoll sign” or “reverse halo sign.”
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