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Abstract
Differently from computed tomography (CT), well-defined terminology for chest radiography (CXR) findings and 
standardized reporting in the setting of known or suspected COVID-19 are still lacking. We propose a revision of CXR 
major imaging findings in SARS-CoV-2 pneumonia derived from the comparison of CXR and CT, suggesting a precise and 
standardized terminology for CXR reporting. This description will consider asymptomatic patients, symptomatic patients, 
and patients with SARS-CoV-2-related pulmonary complications. We suggest using terms such as ground-glass opacities, 
consolidation, and reticular pattern for the most common findings, and characteristic chest radiographic pattern in presence 
of one or more of the above-mentioned findings with peripheral and mid-to-lower lung zone distribution.
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Introduction

Chest radiography (CXR) quickly became the initial imaging 
modality for the diagnosis and clinical management of 
COVID-19 pneumonia in many countries, despite lower 
sensitivity than computed tomography (CT) [1]. CXR has 
several advantages, including lower risk of contamination, 
lower costs and radiation exposure, and higher availability. 
Most EU and US imaging guidelines recommend the use 

of CXR as the initial imaging modality for the diagnosis 
of SARS-CoV-2 infection, especially in high prevalence 
settings [2, 3].

Thus, for patients with suspected or confirmed SARS-
CoV-2 infection, CXR is routinely performed, while chest 
CT is generally reserved for cases with a discrepancy 
between clinical, laboratory, and radiologic findings.

Patients with COVID-19 pneumonia show typical CT 
imaging findings which are well described in the literature 
[3–5]. The expert consensus statement on reporting chest 
CT, published by the Radiological Society of North 
America, provides standardized terminology based on 
typical, indeterminate, and atypical features [3]. In contrast, 
a well-defined terminology and a standardized reporting for 
CXR imaging in COVID-19 pneumonia are still lacking, 
with multiple terms that have been used, such as alveolar 
opacities, reticular opacities, reticulo-nodular opacities, 
mild opacities, ground–glass opacities, and consolidation.

Our aim is to provide a series of cases illustrating CXR major 
findings in COVID-related pneumonia and to suggest precise 
and standardized terminology for CXR reporting, thanks to the 
comparison with CT. In order to do that, we decided to use defi-
nitions from “Glossary of terms for thoracic imaging” published 
by the multidisciplinary Fleischner Society [6].
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This description will consider three common clinical 
scenarios in patients with confirmed SARS-CoV-2 infec-
tion: asymptomatic patients, symptomatic patients, and 
patients with pulmonary complications related to COVID-
19 pneumonia.

Typical COVID‑19 pneumonia CXR findings 
in clinical scenarios

Asymptomatic patients

Statements from world-wide scientific societies agree that 
imaging is not recommended for the diagnosis and man-
agement of asymptomatic individuals with suspected or 
confirmed SARS-CoV-2 infection [2, 7, 8].

Despite this, there was a significant increase in rates 
of chest CT utilization in ED following the start of the 
COVID pandemic, compared to pre-pandemic baseline 
[9]. It is desirable a stricter observation of the guidelines 
addressing new waves of this pandemic and/or future pan-
demics with the objective of avoiding inappropriate CT 
exams and of reducing infection risks [9, 10].

In most asymptomatic patients with confirmed SARS-
CoV-2 infection, CXR shows no lung abnormalities [11]. 
On the contrary, according to a meta-analysis conducted 
by Vafea and colleagues [12], chest CT showed positive 
results in 63% of asymptomatic patients with confirmed 
SARS-CoV-2 infection. The most common CT finding was 
ground–glass opacity (GGO) in 71%, which may be not 
detected on CXR [12].

Teaching points:

– Imaging is not indicated in asymptomatic patients with 
suspected or confirmed COVID-19 without risk factors 
for disease progression.

– In asymptomatic COVID-19 patients the most common 
CT finding is bilateral GGO, while chest radiography 
has limited value.

Symptomatic patients

Not all symptomatic patients with COVID-19 have 
an abnormal CXR, with varying percentages reported 
depending on the population studied. In one large series 
of non-hospitalized patients presenting to an urgent care, 

Fig. 1  49-year-old male patient 
presented at the Emergency 
Department with one-week 
history of fever and recent 
onset of dyspnea. He was tested 
positive for SARS-CoV-2 and 
hospitalized. A Antero-posterior 
CXR at the admission to the 
ED showing peripheral patchy 
ground glass opacities in both 
lungs (close view in B, cor-
responding to the white box 
in A, better displays the hazy 
aspects of GGO). C, D Coronal 
reformatted and axial CT scan 
confirm the presence of bilateral 
peripheral and basal predomi-
nant GGO; this pattern is typi-
cally seen in the early phase of 
diffuse alveolar damage related 
to COVID-19
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58.3% had a normal CXR and an additional 30.7% had 
only mild radiographic abnormalities [13]. In contrast, 
69% of hospitalized patients had an abnormal CXR at the 
time of hospital admission on one study [1].

The most typical CXR lung abnormalities of COVID-19 
pneumonia are discussed below.

Ground–glass opacity

Ground–glass opacity (GGO) is defined on both, CXR and 
CT scans, as hazy increased lung opacity within which 
margins of pulmonary vessels are still visible, and less 
dense than consolidation which obscures vessel walls 
(Fig. 1) [6].

GGO depicted on CT is often not radiographically vis-
ible. In addition, the lower anatomic resolution of CXR can 
lead to an overlap of opacities, making harder to distinguish 
pure GGO from crazy paving or consolidation, that instead 
are well identified on CT (Figs. 2, 3, and 4).

GGO represents a typical finding of COVID-19 pneumonia 
during the acute exudative phase of lung injury, often referred 
to as acute diffuse alveolar damage (DAD), which typically 
occurs within 7 days of infection onset (Fig. 1) [14, 15].

As a result, suboptimal CXR diagnostic performance is 
expected in patients who have experienced symptoms for 
few days (Fig. 5) [16].

In the early phase of COVID-19 pneumonia, GGO 
typically presents as patchy areas, with a peripheral 
distribution in the lower lungs. As the disease progresses, 
GGO tend to become more confluent and the extent of 
abnormalities increases [17]. Progression is well depicted 
both on CXR and CT [18].

Another common CT finding of COVID-19 pneumonia, 
usually seen with clinical progression towards the peak stage 
of disease, is crazy-paving. This CT pattern is similar to 
ground glass, with superimposed thickened interlobular and 
intralobular septa [17, 19]. Based on our experience, CXR is 
unable to distinguish this pattern from GGO alone, or from a 
combination of GGO with early consolidation (Figs. 6 and 7).

Consolidation

Consolidation is a homogeneous increase in lung density 
that obscures the margins of vessels and airways walls, the 
latter appearing as air bronchograms [6]. While CXR can 
accurately detect pulmonary consolidation, it commonly 

Fig. 2  57-year-old male 
admitted to the hospital with 
COVID-19 pneumonia, from 
7 days under ventilation support 
on continuous positive airway 
pressure (CPAP). A Antero-
posterior CXR showed bilateral 
interstitial-alveolar infiltrates. In 
the left middle lung periphery, 
an opaquer area of consolida-
tion was seen (close view in B, 
corresponding to the white box 
in A, better displays the consoli-
dation). C, D Coronal reformat-
ted and axial CT scan revealed 
a greater consolidation in the 
right lung. The consolidative 
area detected on the CXR in the 
left middle lung was caused by 
the overlap in the axial plane of 
ground glass opacities, reticula-
tion, and consolidation
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underestimates their extent [20]. For example, Choi et al. 
[20] compared a series of CXRs and CTs performed on the 
same day in the same patients with COVID-19, with CXR 
detecting only 25% of the lung abnormalities; the study 
concluded that the disease extension was the main factor 
driving the visibility of lung opacities on CXR. Similarly, 
Ippolito et al. [18] reported CXR sensitivity of 57% for 
COVID pneumonia, with higher values when the symptom 
onset was 5 days or more, typically when there is a greater 
lung involvement.

Despite this, an abnormal CXR has clinical utility and 
validity in quantifying the extent of COVID-19 pneumonia 
as a marker of severity, particularly when there is extensive 
and severe disease [21].

In patients with COVID-19, consolidation is a hallmark 
of organizing pneumonia, most commonly seen during 
progressive and peak stages of the disease, 5–13 days after 
symptom onset (Figs. 8 and 9) [17, 19, 22]. This seems to 
reflect the “organizing phase” of diffuse alveolar damage 
(DAD), which has been reported as the main histopathologic 
process in COVID-19 pneumonia [23, 24].

Reticular pattern

Reticular pattern is defined as a collection of innumerable 
small linear opacities that by summation produce an 
appearance resembling a net [6]. Reticulation is more 
easily seen at thin-section CT as interlobular and 
intralobular septal thickening. While reticulation has 
been described as more common than alveolar opacities 
on CXR in COVID-19 patients, these two patterns are 
usually seen together [18, 25]. When reticulation is 
the predominant pattern in patients with suspected or 
confirmed COVID-19, the main differential diagnosis 
is the acute interstitial edema, particularly in elderly 
patients with a high probability of having underlying 
heart disease.

Reticulation, in combination with other patterns, 
is more frequent in the advanced phase of COVID-19 
pneumonia, often described as the “reabsorption phase,” 
characterized by the gradual decrease in density of GGO 
and consolidation and the presence of areas of parenchymal 
distortion (Figs. 10 and 11) [15, 19].

Fig. 3  62-year-old male admit-
ted to the Emergency Depart-
ment with persistent cough and 
dyspnea for 4 days. Patient was 
tested positive for SARS-CoV-2 
infection. A Postero-anterior 
CXR shows bilateral patchy 
ground glass opacities (GGO). 
The opacity in the right upper 
lobe seems to be opaquer with 
superimposed subtle reticulation 
(close view in B, corresponding 
to the white box in A). C, D 
Coronal reformatted and axial 
CT scan confirm the presence 
of patchy bilateral GGO, being 
denser in the dorsal segment 
of the right upper lobe for 
the compresence of distortive 
reticulation
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Definition of a characteristic chest radiographic pattern

While the lung abnormalities described above are not 
pathognomonic of COVID-19 pneumonia, in the con-
text of a pandemic with a high pre-test probability of 

SARS-CoV-2 infection, the presence of these findings is 
highly suggestive of COVID-19 pneumonia [26].

The pattern of bilateral patchy or conf luent 
ground–glass opacities and/or consolidation in the lung 
periphery with a mid-to-lower lung distribution is the most 

Fig. 4  69-year-old male patient 
with one week history of res-
piratory symptoms, presented 
at the ED for the worsening of 
dyspnea. He was tested positive 
for SARS-CoV-2 infection and 
hospitalized. A Antero-posterior 
CXR at the admission to the ED 
shows bilateral opacities with a 
greater involvement of the right 
lung (in the close view in B, 
corresponding to the white box 
in A, it is difficult to differenti-
ate the radiological patterns). C, 
D Coronal reformatted and axial 
CT scan clarifies the radio-
logic patterns: ground glass 
is predominant in the middle 
lung lobe, while crazy paving is 
detected in dorsal regions of the 
right lower lobe

Fig. 5  28-year-old male with essential thrombocythemia, tested 
positive for SARS-CoV-2. Patient had few symptoms and underwent 
CXR and chest CT scan 5 days after the molecular test. A Postero-

anterior CXR showed no lung abnormalities. B, C Coronal reformat-
ted and axial CT scan showed small pseudo nodular isolated ground-
glass opacities (arrowheads), consistent with initial lung involvement
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Fig. 6  62-year-old female with 
one-week history of cough and 
fever, admitted to the ED for 
the recent onset of dyspnea. 
She was tested positive for 
SARS-CoV-2 infection and 
hospitalized. A Antero-posterior 
CXR showing diffuse bilateral 
interstitial-alveolar opacities 
(close view in B, corresponding 
to the white box in A, highlights 
predominant ground glass and 
reticular patterns). C, D Coronal 
reformatted and axial CT scan 
clarifies the radiologic pattern, 
showing extensive bilateral 
opacities with crazy-paving 
pattern

Fig. 7  67-year-old male 
hospitalized one week before 
with COVID-19 pneumonia. A 
Antero-posterior CXR showing 
bilateral peripheral predominant 
GGO and subtle reticulation 
prevailing in the middle-lower 
regions (in the close view in 
B, corresponding to the white 
box in A, hazy opacities and 
reticular alteration are better 
depicted). C, D Coronal refor-
matted and axial CT scan high-
light that the lung abnormalities 
clearly present a crazy-paving 
pattern, which could not be 
detected on the CXR
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common (Fig. 12) and is the radiographic equivalent of 
the CT typical pattern described in the joint statement on 
reporting by American College of Radiology, Radiologic 
Society of North America and Society of Thoracic Radi-
ology [3].

Teaching point:

– Chest radiography can help clinicians by raising a suspi-
cion for COVID-19 infection in symptomatic patients.

– In the setting of a high prevalence of COVID-19, the 
presence of bilateral patchy or confluent ground-glass 
opacities or consolidation in a peripheral and mid-to-
lower lung zone distribution is highly suggestive for 
COVID-19 pneumonia.

– Temporal changes of typical COVID-19 patterns on chest 
radiography reflect those reported by longitudinal studies 
of chest CT.

Chest radiography of COVID‑19 complications

The clinical outcome of symptomatic patients with 
COVID-19 pneumonia generally correlates with the extent 

and severity of lung involvement, and patients with severe 
lung disease have a higher risk of developing complica-
tions [27, 28].

In particular, COVID-19 is a risk factor for pulmonary 
embolism (PE) or pulmonary in situ thrombosis, and it has 
been postulated that such complications may already be pre-
sent at the moment of the hospital admission [29].

CT pulmonary angiography is the most accurate test for 
the diagnosis of PE, with an incidence of 17–35% in patients 
with COVID-19 who underwent CT angiography [30].

CXR has a limited value in the diagnosis of PE but it may 
raise the suspicion of it when there is evidence of pulmonary 
infarction: a triangular or dome-shaped opacity with the base 
abutting the pleural surface and the apex directed toward the 
hilum [6].

Acute respiratory distress syndrome (ARDS) is the 
most common cause for patient admission to intensive care 
unit (ICU), and the main cause of mortality in COVID-19 
patients [5]. On CXR, rapid progression of bilateral alveo-
lar opacities, which tend to have a dependent distribution, 
within 7–12 days after the onset of COVID-19 should raise 
the suspicion for ARDS (Figs. 13 and 14) [30, 31]. In the 

Fig. 8  55-year-old male patient 
with COVID-19 pneumonia 
after 14 days of hospitalization 
in sub-intensive care unit. A 
Antero-posterior CXR showed 
bilateral interstitial–alveolar 
infiltrates with predominant 
consolidative pattern in the 
middle-lower lung zones (close 
view in B, corresponding to the 
white box in A). C, D Coro-
nal reformatted and axial CT 
scan confirm the presence of 
bilateral patchy consolidation 
with predominant peribronchial 
distribution, consistent with 
radiologic pattern of organizing 
pneumonia
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Fig. 9  46-year-old male tested positive for SARS-CoV-2 with one-
week history of fever and cough. He presented to the ED for the onset 
of dyspnea. Antero-posterior CXR, as well as CT, well documented 
the progression of COVID-19 pneumonia from diffuse ground glass 

opacities on A, D day 0 to consolidation with peribronchovascular 
distribution consistent with organizing pneumonia on B, E day 8. C, 
F On day 15, AP CXR and axial CT show more extensive consolida-
tion with a gravity-dependent gradient

Fig. 10  62-year-old male 
presented at the Emergency 
Department with recent his-
tory of fever and cough (for 
2 weeks). He was tested positive 
for SARS-CoV-2 and hospital-
ized. A Antero-posterior CXR 
showing bilateral peripheral 
predominant reticulation, 
diffuse on the coronal plane 
(close view in B, correspond-
ing to the white box in A, 
better shows opacities). C, D 
Coronal reformatted and axial 
CT scan confirm the presence of 
bilateral distortive reticulation, 
with peripheral predominant 
distribution. Low-density GGO 
areas are also present. Findings 
are suggestive of late “reab-
sorption” phase of COVID-19 
pneumonia
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late phase of ARDS, imaging can depict signs of fibrotic 
organizing pneumonia, with architectural distortion and trac-
tion bronchiectasis [31].

Patients with severe COVID-19 on mechanical 
ventilation with high-positive pressure or continuous 
positive airway pressure (cPAP) can develop barotrauma 
events including pneumothorax and pneumomediastinum 
(Fig. 15) [32, 33].

Despite the low frequency of coinfections described in 
patients with COVID-19, early diagnosis of superimposed 
pneumonia is crucial due to the association with poor 
outcomes [34]. Hospital-acquired bacterial or fungal 
infections are frequent in ICU patients [35]. CXR can 
help in diagnosing a superimposed bacterial infection 
showing typical radiographic features such as unilateral 
lobar or segmental air-space opacities with or without air 
bronchograms (Fig. 16).

Furthermore, the evidence on CXR of multiple 
pulmonary nodules or lung cavitation should promptly raise 
the suspicion of superimposed fungal and/or mycobacterial 
infection or necrotizing bacterial infection (Fig. 17).

Teaching point:

– Chest radiography represents a valid imaging tool for 
monitoring COVID-19 patients with severe pulmonary 
disease suspected of developing complications, particularly 
those with clinical deterioration and for detecting barotrauma 
in patients under mechanical ventilation or cPAP.

COVID‑19 pneumonia follow‑up

The risk of developing long-term pulmonary sequelae 
after COVID-19 is still subject to debate. CXR features 
in the follow-up of patients recovering from COVID-19 

Fig. 11  57-year-old male hospitalized for 17 days due to COVID-19 
pneumonia. A Antero-posterior CXR shows bilateral interstitial–alve-
olar infiltrates, with tendency to consolidation in the lower lobes. It is 
not possible to clearly differentiate the patterns on the basis of CXR. 

B, C Coronal reformatted and axial CT clarify the patterns: consoli-
dation with aspect of organizing pneumonia are the prevalent pattern, 
in association with distortive reticular alterations. Findings are con-
sistent with a late-phase COVID-19 pneumonia

Fig. 12  63-year-old male patient tested positive for SARS-CoV-2 at 
the admission to the ED. He had cough and fever from 5  days and 
recent onset of dyspnea. A Antero-posterior CXR shows bilateral 
lung ground glass opacities with peripheral and patchy distribution. 

B, C Coronal reformatted and axial CT scan confirm the presence of 
bilateral lung infiltrates with predominant ground glass pattern: the 
aspect and distribution of the abnormalities is typical for COVID-19 
pneumonia
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pneumonia are not well described and deserve more 
extensive research. Vice versa, longitudinal studies 
of COVID-19 survivors discharged from the hospital 
are focused on chest CT findings. They show that lung 
abnormalities are relatively common after SARS-CoV-2 
and may persist up to 12 months after discharge [28, 36]. 
The lung abnormalities tend to reduce in extent at 1-year 

follow-up; the improvement in radiologic findings over 
time is in line with data from SARS-CoV-1 in which the 
prevalence of lung abnormalities also decreased with time. 
Parenchymal bands and reticulations are among the most 
common CT findings at follow-up and seem to be sign 
of organizing pneumonia rather than markers of fibrosis 
[37, 38].

Fig. 14  45-year-old female patient with COVID-19 pneumonia 
admitted to the ICU two days before images were acquired. A Antero-
posterior CXR showing extensive bilateral consolidation with lower 

predominance. B, C Axial CT scan acquired in supine (B) and prone 
(C) position well demonstrated the dependent distribution of consoli-
dation: note the ventral distribution in the prone acquisition

Fig. 13  74-year-old female 
patient with COVID-19 pneu-
monia after 8 days of hospitali-
zation in intensive care unit. A 
Antero-posterior CXR showing 
bilateral interstitial–alveolar 
with predominant consolida-
tive pattern (in the close view 
in B, corresponding to the 
white box in A, a consolidation 
with partial air bronchogram is 
well detected). C, D Coronal 
reformatted and axial CT scan 
show bilateral consolidation 
with gravity dependent distribu-
tion: the radiographic pattern is 
suggestive of initial evolution 
into acute respiratory distress 
syndrome (ARDS)
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Conclusion

In patients with suspicion of COVID-19 pneumonia, the 
use of the terms ground–glass opacities, consolidation, and 
reticular pattern is suggested on CXR. Then, location of 

these findings should be reported, with peripheral and mid-
to-lower lung zone distribution being a characteristic CXR 
pattern of COVID-19 pneumonia and highly suggestive for 
the diagnosis particularly in population with high prevalence 
of COVID-19 infection. Other typical findings of COVID-19 

Fig. 15  79-year-old male 
admitted to the hospital with 
COVID-19 pneumonia, requir-
ing ventilation support on 
continuous positive airway pres-
sure (CPAP) for two weeks. A 
Antero-posterior CXR showed 
bilateral interstitial–alveolar 
infiltrates and a hyperlucent line 
on the right profile of the upper 
mediastinum which raised the 
suspicion of pneumomediasti-
num (close view in B, corre-
sponding to the white box in A, 
better displays the hyperlucent 
line–arrowheads). C, D Coronal 
reformatted and axial CT scan 
confirmed the presence of pneu-
momediastinum (arrowheads)

Fig. 16  53-year-old female patient presented at the ED with fever and 
chest pain. She was tested positive for SARS-CoV-2 infection and 
also had a positive urinary antigen test for pneumococcal pneumonia. 
A Postero-anterior CXR shows an extensive consolidation involving 
the mid-lower left lung; in the middle zone of the right lung, patchy 
consolidation with adjacent hazy opacities are seen. B, C Axial CT 

scan confirm the presence of consolidation involving the entire left 
lower lobe, suggesting a bacterial pneumonia. In the right lung patchy 
confluent consolidation with hazy margins are detected, possible 
expression of bilateral extension of bacterial pneumonia or COVID-
pneumonia
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pneumonia, such as a crazy-paving pattern, can be easily 
shown on chest CT, but are difficult to be detected or dif-
ferentiated from ground–glass, consolidative, and reticular 
abnormalities on CXR.

Similarly to CT, CXR findings and their extent can help 
to define the phase of this viral pneumonia, to monitor the 
disease, and potentially to predict outcomes.
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