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Importance of CT in COVID-19 diagnosis

False negatives of RT-PCR test

• In one study of 167 patients, 93% had both positive CT findings and lab testing, 
4% had positive RT-PCR laboratory testing for 2019-nCoV infection but negative 
CT findings, 3% had negative laboratory test results but positive CT findings. All 
of these patients went on to develop positive test results.
• “Reasons for false negative RT-PCR may include insufficient cellular material for detection 

and improper extraction of nucleic acid from clinical materials.”

Delay in processing or lack of testing availability
• Hopefully not an issue in USA if we’re able to slow the rise of new cases over time.

However, in patients early in disease course, CT may also be negative. In 
addition, other viral illnesses are more likely to cause CT abnormalities in areas 
with low prevalence. Therefore, CT is NOT recommended as a primary 
diagnostic tool.



• Disease follows a typical pattern for viral infection causing acute lung injury.

• Temporal progression from small subpleural ground glass opacities (GGO) with a basilar 
predominance that grow larger and become more widespread and develop into crazy-
paving patterns, reverse halo signs, and consolidation.

• As patient recovers, becomes an organizing pneumonia pattern with fibrous streaks, sub 
pleural clear lines, and decreasing GGO and consolidation.
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• Cavitation, calcification, bronchovascular distribution, centrilobular or 
military nodules, lymphadenopathy and pleural effusions are not typical 
features.

• In children, 40% present with co-infection and may show more of the 
atypical features. However, most commonly, they present similarly with 
basilar and subpleural consolidation with GG halo.
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CT Findings – Summary by Ithan Peltan, IH Pulmonologist



CT Findings

CT Features of Coronavirus Disease 2019 (COVID-19) Pneumonia in 62 Patients in Wuhan, China.
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CT Findings

Chest CT Findings in Coronavirus Disease-19 (COVID-19): Relationship to Duration of Infection.
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Time course of findings

• 0-4 days – Early stage: Small amount of subpleural GGO, basilar 
predominant, right slightly greater than left. No subpleural 
sparing.

• 5-9 days – Progressive stage: Increased distribution of GGO with 
developing crazy paving pattern (new interlobular septal 
thickening likely representing interstitial edema from DAD).

• 9-13 days – Peak stage: Consolidation develops. Radiologic 
abnormalities appear to peak at day 10. See some repair 
starting and findings of organizing pna, sub pleural bands, 

• > 14 days – Absorptive stage: Gradual resolution.
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Initial CXR and CT at day 3 of fever to left.  Below are 2 images from 
subsequent scans on days 6 and 12
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Bars show the mean 
number of involved 
lung segments on CT 
scans from patients in 
group 1 (scan before 
symptom onset; n=15), 
group 2 (scan ≤1 week 
after symptom onset; 
n=21), group 3 (scan >1 
week to 2 weeks after 
symptom onset; n=30), 
and group 4 (scan >2 
weeks to 3 weeks after 
symptom onset; n=15).
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• Early on can be unifocal, most common RLL

• Cystic changes, bronchiectasis or bronchiolectasis, and microvascular  
engorgement sign can also occur. Vascular dilatation may precede 
parenchymal involvement.
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• Cystic change “vacuolar sign”. 

• Air bronchograms and bronchial distortion.

CT Findings in COVID-19 – Additional features



CT Findings

Transverse CT scans from a 60-year-old man (day 8 after symptom onset) 

Diffuse alveolar damage pattern.

This patient died 4 days later



Other possibilities

Synoptic element from the template for CT COVID-19 Chest W/O

CT findings compatible with COVID-19 viral pneumonia? [Yes/No/Possibly] 

CT findings of pneumonia are often non-specific, and there is overlap 
between findings of viral pneumonia and bacterial pneumonia, as well 
as amongst viral pneumonias. Therefore, specific causative agents 
cannot be determined on imaging alone.





Other viral infections

Pneumonia due to influenza 
A virus shows multiple 
irregular areas of 
consolidation (arrows) along 
the bronchovascular
bundles and diffuse GGO 
(arrowheads) with 
interlobular septal 
thickening in both lungs



Other viral infections

Pneumonia due to 
CMV shows diffuse ill-
defined patchy GGO 
with interlobular 
septal thickening 
(arrowheads) in both 
lungs.



Other viral infections
Pneumonia due to varicella-
zoster virus shows multifocal 
1–10-mm well-defined or ill-
defined nodular opacity 
(arrows) with a surrounding 
halo or patchy GGO 
(arrowheads) in both lungs.



Other viral infections
Pneumonia due to Human 
Meta Pneumo Virus (HMPV)  
shows multiple ill-defined 
nodules (arrows) or GGO 
(arrowhead) along the 
bronchovascular bundles in 
both lungs. These findings 
are similar to those of 
Human Parainfluenza Virus 
(HPIV) pneumonia, which 
belongs to the same viridae.
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