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IS THERE ANY PLACE FOR CHEST X-RAY IN 
COVID 19 PATIENTS?



EMERGENCY DEPARTMENT
• Acutely Unwell – positive diagnosis
• Tests

• PCR specific
• Imaging – not specific to single condition 
• Comorbidities – dual pathology

• CXR – guide to severity and monitoring

• GOLD STANDARD -> COMBINATION



CXR - EVIDENCE COVID-19
• Data limited

• Case reports

• 3 retrospective studies

• 64 patients

• 3 of 5 patient had abnormal CXR with 
abnormal CT

• 4 of 20 abnormal CXR with abnormal

• CXR not sensitive (limited data)



CXR – SERIAL CHANGES



CASE 2 - DAY 4



CASE 2 - DAY 7



CASE 2 -DAY 9



CASE 2 - DAY 10



CXR











Cavitation



Pleural effusions



Lobar pneumonia



Pneumothorax







CXR IN COVID-19
• Normal – does not exclude COVID-19
• Some patterns make COVID less likely 

• Meta-analysis CT and PCR: pooled specificity 37%

• Radiologists will get it wrong in isolation!



EFFECT PREVALENCE



CLINICAL VIGNETTE
• A 56 year old woman presents with chest pain, shortness of breath and fever.
• Which of the following tests are indicated?
• A. Full blood count
• B. CRP
• C. D-dimer
• D. CXR
• E. CTPA





COMING TO HOSPITAL FOR OTHER REASONS
• 89 year old falls and fractures her hip
• Should she have a CXR pre operatively?

• Asymptomatic therefore screening for unsuspected disease
• Good test would have a high negative predictive value 

• PCR
• CT
• Combination PCR and CT



CONCLUSION
• Symptomatic patient
• CXR - assess for alternative diagnoses (even if point of care test)

• Guide need for additional imaging or treatment
• Marker severity
• Baseline for complications or progression
• Non specific – impact of prevalence

• Asymptomatic patients – not a good rule out test

https://www.bsti.org.uk/training-and-education/covid-19-bsti-imaging-database/

https://www.bsti.org.uk/training-and-education/covid-19-bsti-imaging-database/
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Chest ultrasound: a systematic evaluation helps early staging and 
control of evolution 



LUNG US28

Difference between lung US and traditional US: 
Real images vs Artifacts



LUNG US: 
how to do

29

LUNG US: 
how to 

perform
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LUNG US: longitudinal scanReal images: 
Skin-subcutaneous tissues-intercostal muscles

Real images + artifact:
Bone cortex + acoustic shadow

Artifacts:
Pleural line + A lines
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LUNG US: normal pattern: A lines
Reverberation artifacts



Pattern of lung involvement
in COVID-19

Patchy or confluent lesions tend to be distributed along the
pleura.

Bernheim A, Mei X, Huang M, et al. Chest CT findings in coronavirus disease-
19 (COVID-19): relationship to duration of infection . Radiology.
https://doi.org/10.1148/radiol.2020200463.11.

Yoon SH, Lee KH, Kim JY, et al. Chest radiographic and CT findings of the 2019
novel coronavrus disease (COVID-19): analysis of nine patients treated in
Korea. Korean J Radiol 2020; 21:494–500
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LUNG US: interstitial syndrome: B lines

air/tissue ratio
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LUNG US: 
interstitial syndrome defintion: 

almost 3 B lines in 1 intercostal space in longitudinal view

Interstitial syndrome progression: 
from singles B lines to white lung
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LUNG US in COVID:
Interstitial syndrome progression: 
from singles B lines to white lung
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Interstitial syndrome:
Pulmonary edema VS COVID-19

Irregular pleural line
Reduction in sliding

Regular pleural line
Normal sliding
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Interstitial syndrome in COVID-19

Irregular pleural line
Modified by Soldati G. J Ultrasound Med 2020 Mar 30 doi

10.1002/jum.15285 
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20 pts; 12-zone method
Characteristic findings:
- Thickening of pleural line with irregularity
- B lines patterns: focal, multifocal, 

confluent
- Consolidations in variable patterns
- A lines during recovering phase
Different findings related to stage of disease, 
severity of lung injuries and comorbidities

20 pts; Non-Critical COVID-19
Characteristic ultrasonic manifestations:
A large number of B-lines, subpleural 
pulmonary consolidations in posterior and 
inferior areas of the lung



LUNG US:
Real images: parenchyma consolidations
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Evolution of Interstitial Pneumonia in COVID-19:
Subpleural Consolidations



Evolution of Interstitial Pneumonia in COVID-19:
Subpleural Consolidations
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Subpleural consolidations:
Pulmonary embolism VS COVID-19

Irregular shapes
Hyperechogenic

White spots

Triangular shape
Hypo-anechogenic
No air sign inside
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12 pts
Strong correlation between CT and US

Lung US Accuracy

Imaging 
method

Overall
sensitivity

Overall
specificity

Chest X-Ray 49% 92%

Lung US 95% 94%
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LUNG US in COVID
Take Home Messages

o More informations in case of “superficial” lung diseases

o Easy to learn and easy to perform in bedside modality (minor disease
spread), safe, repeatable, low-cost, absence of radiations

o can provide differential diagnosis for interstitial syndrome

o Useful to describe interstitial disease degree and to follow disease
progression/regression

o Easy identification of parenchyma consolidations

o Can provide differential diagnosis for subpleural consolidations (in particular
vs PE)
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CT scan – the gold standard? 
Different patterns in different stages

Andreas Saleh
Munich, Germany

München Klinik



Role of CT in COVID-19  - highly controversial!

Pro CT

• CT has a high sensitivity

• CT has a high specificity

• PCR-testing has major limitations

Con CT

• CT has a low sensitivity

• CT has a low specificity

• PCR-testing is the gold standard



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Viral pneumonia

• Pneumocystis pneumonia

• Pulmonary edema

• Alveolar hemorrhage

• Hypersensitivity pneumonitis

• Eosinophilic pneumonia

• NSIP

• Smoking related ILD

• Drug reaction

• …….



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Alveolar proteinosis

• Viral pneumonia

• Pneumocystis pneumonia

• Pulmonary edema

• Alveolar hemorrhage

• Organizing pneumonia

• NSIP

• Lipoid pneumonia

• Drug reaction

• …….



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Pneumonia

• Pulmonary edema

• Aspiration

• Pulmonary hemorrhage

• Hypersensitivity pneumonitis

• Pulmonary infarct

• Eosinophilic pneumonia

• Organizing pneumonia

• …….



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Pulmonary edema

• Fibrosis

• Asbestosis

• …….



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Angioinvasive Aspergillosis

• Other fungi

• Viral pneumonia

• Organizing pneumonia

• Wegener Granulomatosis

• Kaposi Sarcoma

• …….



CT imaging features in COVID-19 pneumonia

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

DDx

• Organizing pneumonia

• Fungal infection

• Pulmonary thromboembolism

• Tuberculosis

• Sarcoidosis

• …….



None of these CT imaging features is specific for COVID-19

• Ground glass opacities

• Crazy-paving pattern

• Consolidation

• Subpleural curvilenar lines

• Halo sign

• Reversed halo sign

Feb 26, 2020







Preconditions to use CT as a diagnostic tool
with reasonable sensitivity and specificity

• Make use of the high pretest probability of the disease during the pandemia 

• Select patients properly

• Acknowledge the shape and distribution of CT imaging features



Preconditions to use CT as a diagnostic tool
with reasonable sensitivity and specificity

• Make use of the high pretest probability of the disease during the pandemia

• Select patients properly

• Acknowledge the shape and distribution of CT imaging features

1/3

Covid-19

1/3

Pneumonia
from infectious agents
other than SARS-Cov-2

1/3

Other diseases



Select patients properly



Preconditions to use CT as a diagnostic tool
with reasonable sensitivity and specificity

• Make use of the high pretest probability of the disease during the pandemia 

• Select patients properly

• Acknowledge the shape and distribution of CT imaging features



Acknowledge the shape and distribution of CT imaging features

• Bilateral

• Peripheral crescent shaped

• Ground glass with/without septal thickening

• No or minimal pleural effusion

• No or minimal lymphadenopathy

Definite COVID pattern



Acknowledge the shape and distribution of CT imaging features

SARS

MERS

COVID-19

AJR 2014; 203: 782

Radiographics 2004; 24: 553



Conclusions (1)

• The sensitivity of CT for COVID-19 is lower than 100%

• The specificity of CT for COVID-19 is lower than 100%

• That does not mean, that CT is useless for patients suspected to have COVID-19!

• The consequence is to establish a clinical algorithm that adresses the imperfection of the CT



Conclusions (1)

• The sensitivity of CT for COVID-19 is lower than 100%

• The specificity of CT for COVID-19 is lower than 100%

• That does not mean, that CT is useless for patients suspected to have COVID-19!

• The consequence is to establish a clinical algorithm that adresses the imperfection of the CT

…….. like always in medicine …..



Triage

X-ray

CT

COVID ward

Where do the patients go …

Evaluation ward

Regular ward



Where do the patients go …



Four cases from April 17, 2020

Each case comes with three slides

• 1st: history, clinical signs and lab

How would you have decided?

• 2nd: CT

How would you decide?

• 3rd: 

Decision and follow-up



65-year old man, referral by GP, result of RT-PCR pending

• History of oropharyngeal cancer (2007)

• Productive cough since 4 weeks

• Ageusia since 8 days

• No subjective dyspnea, but O2-saturation 90%

• No fever, no diarrhea

• WBC and ANC normal

• Lymphocytopenia and eosinopenia

• CRP 72,8 mg/l

• PCT not elevated
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65-year old man, referral by GP, result of RT-PCR pending

• History of oropharyngeal cancer (2007)

• Productive cough since 4 weeks

• Ageusia since 8 days

• No subjective dyspnea, but O2-saturation 90%

• No fever, no diarrhea

• WBC and ANC normal

• Lymphocytopenia and eosinopenia

• CRP 72,8 mg/l

• PCT not elevated

Definite COVID-pattern COVID-19 ward



45-year old man, RT-PCR (nasopharyngeal swab) negative 

• Fever (39,5°C) since 9 days

• Dry cough

• Dysgeusia

• O2-saturation 93%

• No diarrhea

• WBC, ANC and ALC normal

• Eosinopenia

• CRP 8,2 mg/l

• PCT not elevated



45-year old man, RT-PCR (nasopharyngeal swab) negative 

• Fever (39,5°C) since 9 days

• Dry cough

• Dysgeusia

• O2-saturation 93%

• No diarrhea

• WBC, ANC and ALC normal

• Eosinopenia

• CRP 8,2 mg/l

• PCT not elevated



45-year old man, RT-PCR (nasopharyngeal swab) negative 
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• O2-saturation 93%

• No diarrhea
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• Eosinopenia
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Definite COVID-pattern COVID-19 ward



25-year old man, RT-PCR (nasopharyngeal swab) 2 x negative 

• Fever and headache since 4 days

• Sore throat, weakness

• Dysosmia and dysgeusia

• Diarrhea

• No dyspnoea, no cough

• WBC and ANC normal

• Lymphocytopenia and eosinopenia

• CRP 20,0 mg/l

• PCT not elevated
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25-year old man, RT-PCR (nasopharyngeal swab) 2 x negative 

• Fever and headache since 4 days

• Sore throat, weakness

• Dysosmia and dysgeusia

• Diarrhea

• No dyspnoea, no cough

• WBC and ANC normal

• Lymphocytopenia and eosinopenia

• CRP 20,0 mg/l

• PCT not elevated

Probable COVID-pattern Isolation, repeat RT-PCR positive



89-year old man, result of RT-PCR pending

• Fever and weakness

• No dyspnoea, no cough

• O2-saturation 94%

• WBC 12,5/nl

• ANC elevated

• ALC normal, eosinophilia

• CRP 25,7 mg/l

• PCT not elevated



89-year old man, result of RT-PCR pending

• Fever and weakness

• No dyspnoea, no cough

• O2-saturation 94%

• WBC 12,5/nl

• ANC elevated

• ALC normal, eosinophilia

• CRP 25,7 mg/l
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89-year old man, result of RT-PCR pending

• Fever and weakness

• No dyspnoea, no cough

• O2-saturation 94%

• WBC 12,5/nl

• ANC elevated

• ALC normal, eosinophilia

• CRP 25,7 mg/l

• PCT not elevated

Non-COVID-pattern Normal ward, RT-PCR 3 x negative



Conclusions (2)

• CT is not a tool to diagnose SARS-Cov-2 infection

• CT is a tool to diagnose severe COVID-19 pneumonia

• CT is not a screening tool

• CT is a tool that helps to triage severely ill patients with acute respiratory symptoms

• CT is not an alternative or substitute for RT-PCR testing

• CT is a supplement to clinical findings and laboratory findings



muenchen-klinik.de

Vielen Dank

München Klinik Schwabing

andreas.saleh@muenchen-klinik.de

Thank you
for your attention! 

https://www.facebook.com/sharer/sharer.php?u=https://www.klinikum-muenchen.de/


8331. März 2020

Day 7

Day 30



8431. März 2020

Day 9 Day 40



8531. März 2020

Day 7 Day 17 Day 28
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