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3 days after Baseline

Bilateralism of the peripheral lung opacities are common CT findings of the 2019 novel coronavirus 
pneumonia.
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With limitations of sample collection and transportation, and kit performance, the total positive rate of 
RT-PCR for throat swab samples was reported to be about 30% to 60% at initial presentation

In the current emergency, the low sensitivity of RT-PCR implies that many COVID-19 patients may not 
be identified and may not receive appropriate treatment in time; such patients constitute a risk for 
infecting a larger population given the highly contagious nature of the virus. 



RT-PCR assay for the SARS-CoV-2 using a swab sample was performed on February 5, 
2020, with a positive result



RT-PCR assay for the SARS-CoV-2 using a swab sample was positive on February 4, 2020 



Conclusion
• Compared to RT-PCR, chest CT imaging may be a more reliable, practical, 

and rapid method to diagnose and assess COVID-19, especially in the 
epidemic area. 

• With RT-PCR results as reference in 1014 patients, the sensitivity, 
specificity, accuracy of chest CT in indicating COVID-19 infection were 
97% (580/601), 25% (105/413) and 68% (685/1014), respectively. 

• The PPV and NPV were 65% (580/888) and 83% (105/126), respectively.

• We also observed 42% (24/57) of patients showed improvement in follow-
up chest CT scans, which was earlier than the RT-PCT results turning 
negative. 



https://www.nytimes.com/2020/03/04/health/coronavirus
-china-aylward.html?auth=login-google

But if you thought you had coronavirus?
You would be sent to a fever clinic. They would take your temperature, your symptoms, medical history, ask where 
you’d traveled, your contact with anyone infected. They’d whip you through a CT scan …

Wait — “whip you through a CT scan”?
Each machine did maybe 200 a day. Five, 10 minutes a scan. Maybe even partial scans. A typical hospital in the West 
does one or two an hour. And not X-rays; they could come up normal, but a CT would show the “ground-glass 
opacities” they were looking for.

And then?
If you were still a suspect case, you’d get swabbed. But a lot would be told, “You’re not Covid.” People would come in 
with colds, flu, runny noses. That’s not Covid. If you look at the symptoms, 90 percent have fever, 70 percent have dry 
coughs, 30 percent have malaise, trouble breathing. Runny noses were only 4 percent.

The swab was for a PCR test, right? How fast could they do that? Until recently, we were sending all of ours to 
Atlanta.
They got it down to four hours.

https://www.nytimes.com/2020/03/04/health/coronavirus-china-aylward.html?auth=login-google


CT technique

• Non-contrast chest CT
• Specific “CT COVID chest w/o” order on EPIC

• Peak inspiration

• Lung apices to bases, include CP angles

• Axial, coronal and sagittal 3 mm, ST windows

• Axial MIP, and axial 1 mm in lung windows



CT technique

• PPE policies for techs
• Universal mask, eye protection, gloves
• N95/PAPR if patient intubated/aerosol generating procedure

• Room closure time/cleaning
• If pt masked, may clean and scan next



CT interpretation: ONLY in appropriate clinical context
Normal Probable COVID Indeterminate Alternate diagnosis

Normal GGO (often patchy, rounded) Consolidations Lobar opacities

Peripheral and posterior Peribronchial opacities
(GGO/consolidations)

Pleural effusions

“Crazy paving” Lymphadenopathy

“Reverse halo” Traction bronchiectasis

“Tree-in-bud”

Solid nodules

Cavitation



https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-
Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.aser.org/covid-19-faqs/
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Routine screening CT for the identification of COVID-19 pneumonia is currently not
recommended by most radiology societies. However, the number of CTs performed in
persons under investigation (PUI) for COVID-19 has increased.
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Imaging and PCR testing

• Variable sensitivities ranging from 37% to 71% 
• High analytical sensitivity and near-perfect specificity 
• Clinical sensitivity affected by a number of variables including: adequacy of 

specimen, specimen type, specimen handling, and stage of infection. 

• False negative RT-PCR in patients with CT findings of COVID-19 who 
were eventually tested positive with serial sampling 

• Limited testing capacity has contributed to rapid and unchecked 
transmission of infection within communities by undetected 
individuals with milder, limited, or no symptoms 



CXR vs CT
CXR CT

Insensitive for early changes (not relevant if pts 
told to stay home early)

More sensitive early (early presentation, 
isolation of all patients); PCR limited

Limited for alternate diagnosis Alternate diagnosis, PE (with contrast)

Portable in pt room Limited capacity (cleaning & disinfecting)

Disease progression in hospital May be used for disposition

Low radiation dose Moderate radiation dose



























































Conclusion

• CXR will have a central role

• Role of CT is evolving in the US
• Peripheral ground glass opacities are fairly characteristic of COVID19
• Mass utilization depends on PCR (availability and reliability) and isolation policies

• With appropriate infection control policies, CT should not be a 
bottleneck

• The virus decides what happens next

• Thanks for all you do!
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