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Objectives: The objective of this pictorial review is to make radi-
ologists and clinicians familiar with the typical, atypical and rare CT
findings of COVID-19 pneumonia to help in diagnosis as well as in
monitoring disease.
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Main text: Bilateral ground-glass opacities, whether isolated or
coexisting with consolidations, and typically in basal, posterior and
peripheral lungs are the key findings in COVID-19 pneumonia. With
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pyre ( ) Conclusion: The presence of typical findings of COVID-19 pneu-

monia on a chest CT scan during the pandemic outbreak of SARS-
CoV-2 helps in diagnostic analysis. Chest CT scan has a reported
Key points sensitivity of 97-98% in times with a high pre-test probability. Some
CT findings (crazy paving pattern and pleural effusion) as well as an
increasing percentage of lung opacities are associated with a worse
patient outcome, emphasizing the role of chest CT in determining
the risk of disease progression. Furthermore chest CT scan is also
useful in monitoring disease control. With these acknowledgement
- Atypical and rare CT findings of COVID-19 pneu- we want to give a useful overview of the chest CT manifestations in
monia may be present, making the diagnosis COVID-19 pneumonia to help decision making in daily practice.
more difficult to distinguish from other lung dis-
eases (e.g. pulmonary oedema, intra-alveolar

- To make radiologists familiar with the typical CT
findings of COVID-19 pneumonia who are help-
ful in diagnosis during the pandemic outbreak of
SARS-CoV-2 virus.

haemorrhage caused by small vessel vasculitis, Keywords: COVID-19; SARS-CoV-2; tomography; X Ray computed; di-
drug-induced pneumonitis and other pneumo- agnosis.
nias).
Abbreviations: CT: Computed Tomography; SARS-Cov-2: Severe
- There are many characteristic signs of COVID-19 Acute Respiratory Syndrome Coronavirus 2; COVID-19: Coronavirus
pneumonia but they can be present in other dis- Disease 2019; GGO: Ground-Glass Opacities; RT-PCR: Real Time Re-

eases as well. verse Transcription Polymerase Chain Reaction.
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Introduction

The recent pandemic outbreak of the highly contagious se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
caused a worldwide diagnostic challenge to give a reliable,
practical and rapid method to diagnose COVID-19 pneumonia
in time of a significant amount of pressure on the health care
institutions [1-3]. RT-PCR has an estimated sensitivity of 60-70%
[4-7], and can be falsely negative when the viral load is low in
contrast to chest CT which can demonstrate suggestive find-
ings at that time [1,2,4-10]. In this regard chest CT scanning can
be helpful in diagnosis, and the coronavirus disease 2019 (CO-
VID-19) Reporting and Data System is therefore a well-used cat-
egorical assessment scheme in predicting COVID-19 in patients
with moderate to severe symptoms [11]. However we need to
emphasize that recognition of the typical CT features of COV-
ID-19 pneumonia has to be interpreted in a setting of reporting
at a time where pre-test probability of COVID-19 is high (high
community disease burden) [2,7]. Earlier studies report a sensi-
tivity of 97-98% [1,5-7,9,10,12] in these circumstances, but the
sensitivity is probably much lower when the pre-test probability
is lower. This assumption together with the relatively low nega-
tive predictive value and specificity are probably the reasons
why chest CT scan has never been proposed by any society for
routine screening [2,3,7,12-14]. Chest CT scanning is only used
for the purpose of estimating the risk of disease progression
and for medical triage of patients with suspected COVID-19 who
present with moderate to severe clinical features in accordance
to the Fleischner Society Statement on Chest Imaging and CO-
VID-19 [2-4,7,15]. Earlier evidence underlines the importance
of the determination of the lung injury in the baseline chest CT
and the 1st follow-up CT as prognostic tool [16]. Finally, chest
CT scan can be used for disease monitoring or when compli-
cations (e.g. myocardial injury, pulmonary embolism, bacterial
superinfection,...) are suspected [1,2,7,13,15]. The principal dif-
ferential diagnosis includes other viral pneumonias (especially
influenza), pulmonary edema, intra-alveolar hemorrhage and
acute lung injury patterns, in particularly organizing pneumo-
nia (idiopathic or secondary to infections, radiotherapy or drug-
induced pneumonitis) [3,7,12].

The aim of this pictorial review is to give a good overview of
all the typical, rare and atypical CT findings in COVID-19 pneu-
monia based on a comprehensive literature review and the CT
experience in our institution to help interpreting Chest CTs and
making a quick and accurate diagnosis. All of the shown exam-
ples are COVID-19 confirmed cases by means of RT-PCR assay
on respiratory specimens.

Typical CT findings

Bilateral ground-glass opacities are frequently (in up to 98%)
encountered in patients with COVID-19 infection [1,17]. GGOs
are defined as areas of increased opacification of the lung pa-
renchyma without obscuring the underlying pulmonary ves-
sels [1,10,18]. In COVID-19 pneumonia they typically appear
as hazy nodular structures, predominant in the peripheral and
lower parts of the lungs, which diverge to larger areas and ex-
tend along the peribronchovascular bundle later on (Figure 1)
[3,12,13,17-21]. The pathologic cause of GGOs in COVID-19
pneumonia is probably a combination of partial filling of the air-
spaces and thickening of the interlobular interstitium caused by

pulmonary edema and hyaline membrane formation [1,19]. The
endobronchial spreading virus infects type Il alveolar epithelial
cells via ACE2 receptors [1,15] causing cellular apoptosis in al-
veolar cells and subsequent release of viral particles to infect
neighboring cells [4]. The subsequent release of proinflamma-
tory cytokines causes inflammatory reactions in the alveoli and
interstitium leading to exudation into the alveolar space with
diffuse alveolar damage and fibrin-rich hyaline membranes
causing the opacities in COVID-19 pneumonia [4].

-
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Figure 1: Nodular ground-glass opacity

Appearance of a hazy nodular ground-glass opacity (orange box),

typically bilateral and in the peripheral and lower parts of the lungs
\\in COVID-19 pneumonia. /

In the areas of ground-glass opacification frequently (in up to
64%) a prominent vascular structure can be visualized, defined
as vascular dilatation (Figure 2) [1,4,10]. This may correspond to
the in earlier studies reported vascular wall damage and thick-
ening by pro-inflammatory factors as well as the intraluminal
thrombogenic material in the injured small lung vessels, result-
ing in a larger caliber of the vessels and subsequently angiogen-
esis [1,19,22].

Pl - S
Figure 2: Vascular dilatation
Axial CT image in two COVID-19 positive patients showing an area
of ground-glass opacification (red frame) in the right lower lobe
and right middle lobe respectively with obvious inlying vascular
dilatation (yellow arrows) in contrast to the contralateral side. We
can also visualize a mildly bronchial wall thickening (green arrow)
and a segmental consolidation with inlying air bronchogram in the
right middle and lower lobe.

\_ _/

www.jcimcr.org

Page 2



Consolidations, defined as areas with complete opacifica-
tion of the airspaces and with obscuration of underlying ves-
sels [1,10,18], are formed with disease progression (in up to
64%) [1]. In COVID-19 pneumonia they typically appear in the
peripheral lungs and have a more irregular nodular or linear as-
pect which diverge to more circumscribed, segmental or lobar
consolidations later on [1,17,18,20,21]. They might be related
to cellular fibromyxoid exsudates filling the alveoli [1,23,24]. A
higher total lung involvement (% opacities) and a higher grade
of dense opacities is predictive for a more severe outcome
[4,9,15,25].

The linear opacities (Figure 3) appear as small bands running
almost perpendicular to the pleural surface and can be distin-
guished from the subpleural bands lying parallel to the pleural
surface. The linear consolidations and the reversed halo sign
are typical for an organizing pneumonia pattern [13].

-

Figure 3: Linear opacity
Coronal and axial Chest CT image shows central and peripheral
GGOs (yellow arrows), a mild to moderate bronchial wall thicken-
ing (orange arrow) and the typical linear opacities (red arrows) as
seen in a moderately advanced stage of COVID-19 pneumonia. The
linear opacities appear almost perpendicular to the pleural sur-

\\face. /

Blurred bounded nodular opacities (Figure 4) are formed
within the areas of ground-glass opacity [18]. Sometimes a
small air containing spot (< 5 mm) can be seen which have been
described in the literature as the air bubble sign or vacuolor
sign [1,4,10]. This last may be due to the incomplete filling of
the alveoli [10].

-

Figure 4: Round opacity
Axial CT image in a proven COVID-19 positive patient shows a
segmental area of ground-glass opacity in the left lower lobe (red
box) with superimposed ill-defined nodular opacities. In the larg-
est round opacity a small air containing spot (yellow arrow) can be
seen which have been described in the literature as the air bubble

\\sign or vacuolar sign. /

Subpleural bands or the parallel pleura sign, defined as thin
curvilinear strands (1-3 mm thickness) lying subpleural and par-
allel to the pleural surface (less than 1 cm from the pleural sur-
face) and typically in the lower parts of the lungs, are frequently
noted in chest CTs of COVID-19 proven patients (Figure 5) [1,19].
This finding is reported in 20-25% of cases [1] and is very char-
acteristic but not specific for COVID-19 pneumonia. It can also
be seen in some interstitial lung diseases and it mimics hypov-

entilation strands. They might be related to pulmonary oedema
or fibrosis of COVID-19 pneumonia [1]. The lymph drainage of
the interlobular interstitium, especially the perialveolar intersti-
tium, is directed toward the subpleural space and the interlobu-
lar septum which can be an explanation for the orientation of
these subpleural bands and likewise the lower described subp-
leural reticulation seen in COVID-19 pneumonia [19].

-
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Figure 5: Subpleural bands
Axial CT image in a COVID-19 proven patient demonstrates the
typical subpleural bands (red box) bilateral basal in the lungs. Sub-
pleural bands are defined as thin curvilinear opacities (1-3 mm
thickness) lying subpleural and parallel to the pleural surface. Fur-
thermore a small bilateral pleural effusion (yellow arrows) is visu-
alised with adjacent minimal compression atelectasis. /

\_

Subpleural reticulation is a type of reticular interstitial pat-
tern where the thickened interlobular septa and intralobular
septa, are located in the peripheral lungs (Figure 6). They might
be related to interstitial lymphocyte infiltration [1]. It’s reported
in up to 22% of cases [1,4,18] and the prevalence is assumed
to be higher in long-standing disease [1]. The presence of the
parallel pleura sign and subpleural reticulation are very charac-
teristic for COVID-19 pneumonia but they are not specific and
can be present in other interstitial lung diseases as well (e.g.
NSIP, UIP). It has been assumed that aberrant healing mecha-
nisms are triggered, causing a scarring of the epithelium and
consequently patchy fibrosis [4].

Figure 6: Subpleural reticulation

A detail of an axial CT image shows a reticular interstitial pattern
located in the subpleural area (red box) of the right lower lobe and

a crazy paving pattern in the left lower lobe (blue box). D

In average 19.5% (5~36%) of COVID-19 proven cases, a crazy
paving pattern is founded on Chest CT [1,4,18,25]. Crazy-paving
pattern is defined as areas of ground-glass opacity with super-
imposed interlobular and intralobular septal thickening, resem-
bling paving stones (Figure 7) [1,10]. This pattern is noted in
the more advanced stadia of COVID-19 pneumonia and is sug-
gestive for disease progression [1,9,13,15] and a worse patient
outcome as mentioned in earlier studies. They might be related
to pulmonary oedema and the interstitial inflammatory reac-
tion of COVID-19 pneumonia [1].
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Figure 7: Crazy paving pattern

Axial chest CT image and coronal detail image of crazy-paving pat-
tern in the right middle lobe (red box) in a confirmed COVID-19
positive case. Crazy paving pattern is defined as areas of ground-
glass opacity with superimposed interlobular and intralobular
septal thickening. We can also visualise a segmental consolidation

Qgrey arrow). /

In COVID-19 pneumonia frequently a subtle focal pleural
thickening adjacent to the peripheral opacities, with or without
a pleural retraction sign, can be visualized (Figure 8). This focal
pleural thickening is noted in earlier studies in up to 41.7 % of
patients with COVID-19 pneumonia [1,4,26].

e

Figure 8: Pleural thickening

Adjacent to the peripheral opacity there is a subtle focal pleural
thickening in the right lower lobe (red box). A segmental ground-
glass opacity with inlying air bronchogram is also visualised in the
right lower lobe (orange arrow) as well as a nodular lobular periph-
\eral GGO (yellow arrow) in the contralateral lung. /

An air bronchogram refers to the appearance of air-filled
bronchi on a basis of GGOs and/or consolidations and is re-
ported in 41.2% of COVID-19 pneumonia (Figure 9) [1,4]. It’s
a non-specific sign of COVID-19 pneumonia and and can be
present in other lung pathology as well (e.g. pulmonary infec-
tions, interstitial lung diseases, pulmonary oedema, pulmo-
nary infarct, pulmonary haemorrhage and neoplasms). Recent
autopsy reports in COVID-19 patients are mentioning a gelati-
nous mucus substance in the bronchi, so maybe the air bron-
chogram reflects the presence of a gelatinous mucus instead of
air in the bronchi, causing the insufficient sputum mobility and
subsequent ‘dry cough’ in COVID-19 pneumonia [1]. It's more
frequently present in the more advanced stadia of COVID-19
pneumonia and is often associated with a slightly bronchiolar
dilatation in the opacities [1].

Figure 9: Air bronchogram and bronchial wall thickening

Multiple air-filled bronchi are visible in the consolidation in the
right under lobe, defined as an air bronchogram (red box). An obvi-
ous bronchial wall thickening is noted in both lower lobes (orange

and green arrow). )
\C /

Evolution of chest CT findings of COVID-19 pneumonia in
time

The characteristic radiological presentation of COVID-19
pneumonia is that of bilateral and frequently multilobular
ground-glass opacities (GGOs), whether isolated or coexisting
with consolidations, and typically in basal, posterior and periph-
eral lungs [1,3,4,8-10,13,17-19,21,23,24,26]. As in earliest stud-
ies reported, the predominant peripheral and basal distribution
may be due to the fact that the endobronchial spreading virus
invades bronchioles and alveoli, causing bronchiolitis and sub-
sequently inflammatory reactions in the alveoli and interstitium
which needs the participation of blood vessels and lymphatics
who are more abundant in the peripheral and lower areas of the
lungs [10,19]. The large airways are less affected due toits better
viral clearance (abundantcilia and strongimmune function) [19].

The appearance of COVID-19 pneumonia is depend-
ing on the time between symptom onset and the CT scan
[4,9,10,17,18,26]. The first two days after symptom onset, there
are no CT findings in more than 50% of cases [3,4,9,12,13]. After
a few days hazy nodular GGO appear in a peripheral lobular dis-
tribution and typically with a lower and posterior predominance
(Figure 10a) [4,10,12,13,17,21,26,28]. With disease progres-
sion, the ground-glass opacities diverge while spreading along
the bronchovascular bundles and consolidations are formed
[3,10,19,21,28], peaking at 10-11 days, frequently starting with
a peripheral nodular or linear aspect of the consolidations (Fig-
ure 10b) [4,9,10,17,18,26,28]. A crazy paving pattern appears in
the GGOs as well as a halo sign around the nodular opacities or
a reversed halo sign around the GGOs [1,9,10,19,21,28]. In the
more advanced stages multifocal, patchy or more circumscribed
segmental consolidations are formed (Figure 10c) [10,19,21,26].
Most often there is a gradual decreasing trend after 14 days, the
absorption phase, with a decline in the grade of opacities and
an increase in repairing signs or the formation of organization
(subpleural bands, interlobular and intralobular septal thick-
ening, bronchus distortion) [3,4,9,10,19,21,26]. Asynchronous
patterns are described, meaning that some lesions are resolving
while other lesions are enlarging or newly formed at the same
time causing persistent patchy opacities [10,19]. In a few pa-
tients aberrant healing mechanisms are triggered which cause
scarring of the epithelium and consequently fibrosis [4,19].
Severe/critical patients who are intubated for a long time can
evolve pneumatoceles, patchy fibrosis and tractive bronchiecta-
sis (Figure 10d) [3]. In patients with clinical worsening without
extension of lung opacities, pulmonary embolism or acute myo-
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carditis should be excluded [2,9].

Younger people tend to have more, typically nodular GGOs
while older patients and sicker patients tend to have more ex-
tensive multilobar lung involvement and a higher occurrence
of consolidations, architectural distortion, bronchiectasis, sub-
pleural lines, lymphadenopathy, pleural effusion and pleural
thickening [3,4,21].

~

-

|

Figure 10: Evolution in time of CT-findings of COVID-19 pneumonia
A Early phase of COVID-19 pneumonia. The presence of hazy
nodular GGOs (yellow arrows) in a peripheral lobular distribution
and typically with a lower predominance. B Moderate phase of
COVID-19 pneumonia. The GGOs diverge while spreading along
the bronchovascular bundles (green arrow) and consolidations
are formed, frequently starting with a peripheral nodular or lin-
ear aspect (orange arrow) as shown here. C Advanced phase of
COVID-19 pneumonia. The GGO (red arrow) as well as the nodular
and linear consolidations diverge to more circumscribed segmental
consolidations (blue arrow). D End stage lung disease of COVID-19
with mechanical ventilation: most often there is a gradual de-
creasing trend after 14 days, but rarely and especially in patients
who are intubated for a long time, pneumatoceles (purple arrow),
thickened interlobular and intralobular septa (dark blue arrow) and
\\bronchiectasis (red arrow) can evolve. /

Rare findings

The “Halo sign” refers to a nodular or mass like consolida-
tion surrounded by ground-glass opacity representing adjacent
hemorrhage in angio-invasive aspergillosis, hypervascular me-
tastases, viral infections, vasculitis and organizing pneumo-
nia (Figure 11) [1,19]. It’s reported in up to 11% of COVID-19
pneumonia cases [4]. To date the pathological cause of this sign
remains unknown [1]. Hypothetical the sign can reflect hem-
orrhagic alterations around the opacity or the spread of the in-
flammatory process towards the surrounding interstitium [19].

-

Figure 11: Halo sign

A detail of the right lung in an axial chest CT image of a COVID-19

positive patient shows a halo sign (red box), defined as a nodular
\\or mass like consolidation surrounded by ground-glass opacity. /

Bronchial wall thickening is noted in around 10-20% of cases
and is probably due to the inflammation of the bronchial wall
and the bronchial obstruction caused by the endobronchial
spreading infectious process [1,3].

Bronchiectasis is a rare finding in COVID-19 pneumonia and
is reported in up to 18%, typically in the severe/critical patients
(Figure 12) [1,4,19]. Bronchiectasis is defined as the irreversible
dilatation of the bronchi, usually associated with inflammation
of the bronchial wall and proliferation of fibrous tissue progress-
ing to fibrosis and tractive bronchiectasis [1]. A wide variety of
lung diseases may result in bronchiectasis, the most common
of which is infection. Other causes include Cystic Fibrosis (CF),
Allergic Bronchopulmonary Aspergillosis (ABPA), chronic aspira-
tion and air way obstruction.

-
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Figure 12: Bronchiectasis
Focal cylindrical bronchiectasis (red box) in the left lower lobe in a
\\patient with end stage COVID-19 pneumonia. /

The ‘reversed halo sign’ or ‘atoll sign’, defined as a ring-like
consolidation around a rounded ground glass opacity (Figure
13), can be seen in cryptogenic organizing pneumonia as well
as in certain infections (e.g. tuberculosis), postradiotherapy,
vasculitis, COP or in pulmonary neoplasms [1,19,27]. It’s a rare
but characteristic sign of COVID-19 pneumonia and is reported
in up to 2.4-5.1% of cases [3,4]. A possible suggestion is that
these sign may reflect the inflammatory repair at the edges of
the lesions [19].

-

Figure 13: Reversed halo sign

A detail of the right lung in a coronal chest CT image of a COVID-19

positive patient shows a reversed halo sign, defined as a ring of
\\consolidation around an area of ground glass opacity. )

Cysts are smooth, thin walled structures that are likely re-
lated to dilated airspaces from obstruction of the distal bronchi-
oles. They are very rare in COVID-19 pneumonia with just a few
case reports in the literature [24,26]. In our institution there
was only one confirmed COVID-19 case with cystic alterations
on chest CT with presentation (Figure 14).
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Figure 14: Cysts

Axial CT image shows some peripheral cysts (red boxes) and dis-

crete hazy nodular GGOs (yellow arrows) basal in the lungs of a
COVID-19 positive patient. ‘

\C /

Atypical findings

Centrilobular nodules are millimetric, mixed or purely solid/
ground-glass nodules, occurring in the centre of the secondary
pulmonary lobule and in a centrilobular distribution pattern
with sparing of the subpleural space (Figure 15). In a smoker
they typically indicate respiratory bronchiolitis. In a non-smoker
they can indicate a hypersensitivity pneumonitis, but any cause
of bronchiolitis or vasculitis can cause centrilobular nodules.
They are more atypical in COVID-19 pneumonia, reported in av-
erage 7.8% (3 ~13% ) of cases, but can be present when there
is a bacterial superinfection or with concomitant miliary metas-
tases [1,4].

Figure 15: Nodules, enlarged lymph nodes and pleural effusion

Superimposed aspiration pneumonia in a confirmed COVID-19
positive patient. Patient with known CPFE, centrilobular emphy-
sema and combined systemic sclerosis/scleroderma- related fN-
SIP, with peripheral areas of ground-glass opacity and some small
nodules (red box) basal in the right lung lobe. The mediastinal win-
dow shows enlarged mediastinal lymph nodes (yellow arrows) and

a small pleural effusion basal (orange arrow) in the right lung. |
/
Pleural effusion and enlarged lymph nodes (Figure 15) are
more atypical for COVID-19 pneumonia but can be present,
representing bacterial superinfection or cardiac strain (pos-
sibly secondary to acute myocarditis or pulmonary embolism
caused by COVID-19 infection) [13]. The combination of en-
larged lymph nodes, pleural effusion and extensive millimetric
nodules may suggest bacterial superinfection or (chronic) aspi-
ration pneumonia [1,9]. Pleural effusion is reported in up to 5%
and lymphadenopathy in 4-8% of cases [1,4]. The presence of
pleural effusion suggests a more severe outcome [1,4,26].

Bronchial mucus plugs are not typically observed in COVID-19
pneumonia but can suggest bacterial superinfection [9,12].

Centrilobular branching nodules, or tree-in-bud opacities,
almost always represent inflammation and fluid-filling of the
small airways (Figure 16). The most common causes are infec-
tion or aspiration. Tree-in-bud pattern is reported in COVID-19
pneumonia but it’s a rare finding who is more suggestive for
other viral, bacterial, fungal or mycobacterial infections [19].
Even more tree-in-bud pattern can be present in organizing
pneumonia and invasive adenocarcinoma and can be mimicked
by tumor emboli in de distal pulmonary arteries and veins.

N

Figure 16: Tree-in-bud pattern

Axial CT image in a COVID-19 positive patient with tree-in-bud pat-
tern lateral in the lower lobe of both lungs (red boxes). In the left
lower lobe with adjacent small opacities and fibrotic strands (yel-

\!ow arrows). /

Lung parenchymal necrosis with cavitation (Figure 17) is very
rare in COVID-19 pneumonia [23] and is reported in average
0.1% of cases [4]. Cavitations occurs more commonly in viru-
lent bacterial pneumonias (e.g. S. aureus, S. pneumoniae, gram
negative bacilli and anaerobic bacteria) [12] or other cavitating
lung diseases (e.g. cavitating malignancy, granulomatous dis-
ease, pulmonary infarction). With central liquefaction in a lung
abscess a communication with the bronchus can be formed, re-
sulting in a cavity. Pneumatoceles can occur in patients with CO-
VID-19 pneumonia [19,26], either from alveolar rupture (e.g. by
mechanical ventilation with positive airway pressure [24]) or in
an area of necrosis and cavitation in the more advances stages
of COVID-19 pneumonia who are intubated for a long time.

)

Figure 17: Cavitations

Axial chest CT image and coronal detail image in a patient with a
severe COVID-19 pneumonia having mechanical ventilation show-
ing diffuse fibrosis, bronchiectasis (orange arrows) and cavitations
(yellow arrows). This patient unfortunately did not survive the CO-

VID-19 infection. ‘
\ J
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Overview of the CT findings in COVID-19 pneumonia

Typical CT findings Ground-glass opacities

Consolidations
- Linear opacities
- Round opacities

Vascular dilatation

Subpleural bands

Subpleural reticulation

Crazy paving pattern

Focal pleural thickening

Air bronchogram

Rare CT findings Halo sign

Bronchial wall thickening

Bronchiectasis

Reversed halo sign

Cysts

Pneumatoceles

Atypical CT findings Centrilobular nodules

Mucoid impactions

Pleural effusion

Enlarged lymph nodes

Tree-in-bud opacities

Cavitation

The appearance of ground-glass opacities in a predominant
peripheral and basal distribution is the most characteristic and
usually the first radiological finding in COVID-19 pneumonia.
They usually start as hazy nodular GGO who diverge at time.
Later on other typical findings like vascular dilatation, repairing
signs (subpleural band, subpleural reticulation and crazy paving
pattern), a focal pleural thickening with or without pleural re-
traction sign and air bronchogram can appear. A rare and char-
acteristic, but not specific sign of COVID-19 pneumonia is the
‘reversed halo’ sign. Atypical signs like centrilobular nodules,
enlarged lymph nodes and pleural effusion are more suggestive
for other pathologies but they can occur in COVID-19 pneumo-
nia, typically secondary to bacterial superinfection or cardiac
strain of which the last can be the result of acute myocarditis or
pulmonary embolism secondary to COVID-19 infection.

The presence of these typical findings of COVID-19 pneumo-
nia on a chest CT during the pandemic outbreak of SARS-CoV-2
helps in making the diagnosis with a reported sensitivity in up
to 97-98% according to the recent literature [1,5,6,7,9,10,12].
However further analysis is necessary to confirm this high sen-
sitivity in times when the virus is not endemic in the region or
in times that other viral respiratory infections are circulating.
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