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Dear Editor,

Real-time transcription polymerase chain reaction (RT-PCR)
assay is the gold standard for diagnosing COVID-19. Nev-
ertheless, it may be negative in the early 3-8 days of the
active disease before becoming positive, or it may not be
available [1, 2].

Early CT scan findings are very sensitive in detecting
COVID-19 disease. Only five out of 167 (3%) patients who
had these findings did not have the disease [2]. Accordingly,
it is very important for acute-care physicians to be familiar
with these findings so that they can independently read the
CT scan images of COVID-19 pneumonia patients when
radiologists are overwhelmed or not available. This will help
isolating highly suspected patients depending on the CT scan
findings and not to be mixed with other non-COVID-19 sur-
gical patients before getting the RT-PCR results.

After critically reading the recently published CT scan
findings of COVID-19 [1-5], we noticed that the used termi-
nology is difficult for non-radiologist to understand. We tried
to simplify the reported radiological findings for the non-
radiologists using a simple illustration so that they can be
encouraged to read the actual CT scan images independently.

The most common, important, and easy image finding
that should be obvious for acute-care physicians with lim-
ited experience in reading a chest CT scan is the peripheral
ground-glass opacities (GGO). GGO is an area of increased
attenuation with hazy margin which does not affect the
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Fig.1 A simplified illustration demonstrating the early CT findings
of COVID-19 pneumonia which include: a ground-glass opacity
(GGO), b reversed halo sign, ¢ vascular dilatation, d combined GGO
and consolidation, and finally e advanced consolidation. (Illustrated
by Professor Fikri Abu-Zidan)

vascular or bronchial margin (Figs. 1 and 2a). This find-
ing should be sufficient for non-radiologists to suspect
COVID-19.

Other useful radiological findings for the acute-care phy-
sicians who are experienced in reading CT scans of the chest
include the reversed halo sign (B), vascular dilatation (C),
combined GGO and consolidation (D), and finally advanced
consolidation (E) [1-5] (Figs. 1 and 2b—e). Consolidation
is an area of opacification that may surround the GGO
(reversed halo sign) or within the GGO, while advanced con-
solidation is an area of opacification that does not include
GGO [1-5].

The percentages of other useful radiological findings in
chest CT scans are as follows: the halo sign (64%), vascular
dilation (68-80%), GGO with consolidation (41-64%), and
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Fig.2 Chest CT scan images of two patients proven to have COVID-
19 disease demonstrate the early CT findings of COVID-19 pneumo-
nia which include: a ground-glass opacity (GGO), b reversed halo
sign, ¢ vascular dilatation, d combined GGO and consolidation, and
finally e advanced consolidation

pure consolidation (6—41%) [4, 5]. All the above five find-
ings are located peripherally in the sub-pleural regions of the
lungs and are present in 96% of patients [1].
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The Radiological Society of North America has built an
excellent website for CVOID-19 chest pneumonia images
(https://cases.rsna.org/coronavirus) by which non-radi-
ologists can familiarize themselves with these important
findings within a short time by reading actual CT images.
COVID-19 pandemic is not yet over and may stay with us
for long time. We hope that this illustration and the CT scan
images will encourage acute-care physicians to read chest
CT scans independently when needed in this difficult time.
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