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Guidelines for CT Chest and Chest Radiograph reporting in
patients with suspected COVID-19 infection
Endorsed by the Australia and New Zealand Society of Thoracic Radiology and Royal
Australian and New Zealand College of Radiologists, April 2020
These guidelines have been produced based on the available medical literature (at 28 March
2020), and after careful consideration of guidelines issued by the Radiological Society of North
America1 and the British Society of Thoracic Imaging (BSTI)2.
Whilst screening for COVID-19 infection with chest CT is not recommended at this time, the
number of chest CT examinations performed for clinical assessment of patients with proven or
suspected infection is increasing as the prevalence of disease within the Australia and New
Zealand communities increases.
Chest radiographs performed throughout the course of COVID-19 infection, particularly in
hospitalised patients, are used to identify the typical and atypical features of COVID-19
infection, monitor the extent of lung involvement, inform management decisions and may
identify other processes.
As this prevalence increases, the rate of COVID-19 related lung findings on studies performed
for other reasons will also increase. This includes the lung base findings on CT abdomen
studies in acutely unwell patients necessitating discussion with the referring clinicians regarding
the patient’s COVID-19 status.
Other clinical scenarios where COVID-typical findings may be seen on CT chest include (but are
not limited to) outpatient scanning for chronic chest or abdominal conditions, oncology staging
and surveillance scans, cardiac CT studies, and CT pulmonary angiogram studies.
These cases should be discussed with the referring doctor for clinical assessment and the
reporting language kept broad in the absence of a positive PCR result. Features suggestive of
viral pneumonia should be documented in the CT report along with documentation of the
discussion with the referrer.
These guidelines are based on the medical literature available at this time. Future
guidelines may be produced as further literature becomes available.
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CT Chest interpretation
The cumulative literature on chest CT findings in COVID-19 infection suggests that there are
classic and atypical features of disease, and that these features change over the time course of
the infection.
Ground glass opacity (GGO) is the most commonly seen parenchymal abnormality, usually
multifocal, peripheral and bilateral, particularly early in the course of infection.
Consolidation is present in a minority of early cases, and is more common in clinically moderate
to severe cases. The presence of consolidation should be documented in the CT report.
A ‘crazy paving’ pattern of interstitial thickening may accompany the GGO although is rarely a
dominant feature.
The differential diagnosis for these COVID-typical findings includes other viral infections (such
as influenza), drug reaction, inhalational injury, organising pneumonia, and connective tissue
disease.
Non-specific findings seen in COVID-19 infection include GGO without a peripheral distribution,
for which the differential diagnosis includes other viral infection and pulmonary haemorrhage.
Tree-in-bud changes, centrilobular nodules, perihilar pattern of GGO, lymphadenopathy and
pleural effusions are not suggestive of COVID-19 infection. Bronchial wall thickening, mucous
bronchial plugs and consolidation of an entire lobe or segment are also not suggestive. These
may however be present in other infections, such as bacterial pneumonia or aspiration, and
may be superimposed on COVID-19 infection.
Time course of infection
GGO is the most common finding in the first week after onset of symptoms, and has also been
reported in known positive cases prior to symptoms. However, a significant proportion of
patients exhibit no CT findings in the first few days after onset of symptoms, and therefore a
negative CT study cannot be used to exclude the diagnosis of COVID-19 infection.
Consolidation is more commonly seen in hospitalised patients by day 6-13 of infection, when
either GGO or a mixed GGO/consolidation pattern become predominant.
Emerging literature suggests that a subset of patients develop a reticular pattern of disease
later in the infection time course, although no medium-term data is available as yet to determine
whether fibrosis occurs as a sequela of disease.
Principles of reporting known and suspected COVID-19 CT chest studies:
As per the approach of RSNA and the BSTI, ANZSTR recommends using four categories for
reporting chest CT in patients with known or suspected COVID -19 infection. These categories
are based on a common standardised approach, using standardised language, and are centred
on the typicality of each of the present findings for COVID -19 infection.
Each category reflects the presence of findings typical and non-typical of COVID -19 infection.
The presence of GGO, its distribution and any associated consolidation or crazy paving pattern
is central to the radiological diagnosis of COVID-19 infection.
In cases with typical findings, the predominant pattern of abnormality should be documented:
Predominant ground glass opacity with or without minor consolidation or crazy paving
Predominant consolidation with minor ground glass opacity
The presence or absence of findings not suggestive of COVID -19 are also important to
document:
lymphadenopathy
pleural effusion
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pneumothorax and empyema
lobar or segmental consolidation
tree in bud change

Additional findings, such as pulmonary embolus, abscess formation, necrosis or development of
ARDS, must also be documented to inform clinical decision making. This includes both
incidental findings unrelated to COVID -19, and findings reflecting complications of infection. It
is also important to document the presence of pre-existing structural lung disease.
The severity of the CT findings will depend on the clinical status and disease course for the
patient. Imaging characteristics which favour more severe COVID-19 disease from the available
literature include the presence of consolidation and the extent of the GGO (both size and
number of opacities).
An attempt has been made by BSTI to quantify the severity of findings into mild and
moderate/severe categories, by counting the number of GGOs and assessing the size (with a
3cm diameter threshold). However, these guidelines are not based on outcome-related data.
Further emerging published literature indicates that the clinical severity of infection correlates
with the extent of the lung parenchyma affected by the GGO and consolidation.
A severity scale included in each clinical CT report is not recommended at this time, due to the
inherent complexity of severity scores used in the published outcome-related data, and although
the BSTI guidelines are easy to implement in daily reporting, are not evidence based.
Radiologists may choose to give a description of the extent of GGO and consolidation changes,
recognising that the radiological extent may not correlate with clinical status.
This guidance has been included into this document with the acknowledgement that further
literature may shape future recommendations.
Category 1 - normal
Imaging findings:
No features to suggest pulmonary infection. Normal study.
Suggested concluding statement:
Normal study. Note that this does not exclude COVID -19 infection particularly in the early
stages post onset of symptoms, or in asymptomatic patients.
Category 2 – indeterminate
Imaging findings:
Ground glass opacity without a peripheral distribution or rounded morphology. The ground glass
may be unilateral, perihilar or diffuse, or very mild.
Multifocal consolidation which is not lobar or rounded in morphology, and may be perihilar or
diffuse.
Suggested concluding statement:
This study demonstrates findings which may be present in many infectious and non-infectious
processes, including COVID -19 infection.
Category 3 – typical
Imaging findings:
Bilateral, predominantly peripheral ground glass opacity, with/without consolidation or crazy
paving.
Multifocal rounded ground glass opacity with or without consolidation or crazy paving
Reverse halo sign or other features of organising pneumonia
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Suggested concluding statement:
Typical features of COVID -19 infection are present, however may also be seen in other
processes such as influenza pneumonia and organising pneumonia.
Category 4 – other diagnoses favoured
Imaging findings:
Absence of the typical or indeterminate findings, AND presence of findings suggestive of
alternate pathology, such as tree in bud change, lobar consolidation, lymphadenopathy, pleural
effusion, cavitation.
Suggested concluding statement:
The findings seen on this study are atypical and not commonly reported in COVID -19 infection.
Alternative diagnoses to be given.
Chest Radiograph interpretation in known or suspected COVID -19 patients
The majority of the available imaging literature in COVID-19 infection relates to CT
interpretation, however chest radiographs (CXR) are likely to be performed in patients
presenting with known or suspected COVID -19 infection.
CXR may be favoured over CT chest due to the deep cleaning required after CT scanning of
infected patients, and the clinical status of the patient preventing their attendance to the CT
suite.
The diagnostic accuracy of CXR compared to CT chest is reduced, with subtle findings of
ground glass opacity (GGO) less apparent on CXR. However, serial changes in the extent of
consolidation as well as identification of COVID-atypical features will guide patient management
over their disease course.
The CXR findings of COVID-19 mirror those found on CT – bilateral, peripheral GGO with or
without consolidation3. Bilateral lower zone consolidation was the most common finding on
CXR, peaking at 10-12 days after symptom onset. The majority of symptomatic patients with
COVID-19 infection showed CXR changes in a study from Hong Kong examining 255
radiographs from 64 patients over their hospital admissions3.
Pneumothorax, pleural effusion, perihilar consolidation and pulmonary edema on CXR are
atypical for COVID-19 infection.
Similar to the suggested approach to reporting chest CT in known or suspected COVID-19
patients, ANZSTR suggests a four category approach for CXR interpretation below. The BSTI
has also suggested a four category approach2.
The grading of severity of disease is difficult to quantify on CXR, and has therefore been
omitted from the guideline with a descriptive report suggested. Comparison with previous
images to assess change however is important to document.
Reporting of incidental chest CT / chest radiograph findings that resemble those of
COVID-19 when this not suspected clinically
This situation may arise when the lungs are partially imaged during the course of imaging
anatomically adjacent tissues such as the abdomen, spine, or neck for reasons other than
investigation of a patient with possible COVID-19.
Radiologists should be aware that the diagnosis of COVID-19 requires a combination of clinical
presentation, epidemiological risk ,and confirmatory PCR result. Patients without a suitable
clinical presentation will not be considered as “potential COVID-19” and will not be subjected to
PCR testing.
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In pandemic epicentres where there are very large numbers of COVID-19 cases, and therefore
many asymptomatic people with lung changes noted incidentally on imaging performed for other
reasons, it may be reasonable to specifically raise the possibility of COVID-19.
However, at the time of writing, this is not the situation in either Australia or New Zealand.
Therefore, instead of ascribing “incidentally” discovered imaging abnormalities in the lungs to
“potential COVID-19” in a written report, it is suggested that radiologists:
1. be descriptive of the findings e.g. “peripheral ground glass opacities” or “consolidation”
and provide a differential diagnosis e.g. possible causes include viral pneumonitis,
alveolar haemorrhage or community-acquired pneumonia
2. contact the referrer to ascertain whether COVID-19 is a clinical consideration before
raising this possibility in a written report.
Category 1 – normal
Imaging findings:
No features to suggest pulmonary infection. Normal study.
Suggested concluding statement:
Normal study. Note that this does not exclude COVID-19 infection particularly in the early
stages post onset of symptoms, or in asymptomatic patients.
Category 2 – indeterminate
Imaging findings:
(Consolidation or ground glass) airspace opacity which is not predominantly lower zone,
peripheral and bilateral.
Multifocal consolidation which is not lobar or rounded in morphology, and may be perihilar or
diffuse.
Suggested concluding statement:
This study demonstrates findings which may be present in many infectious and non-infectious
processes, including COVID -19 infection.
Category 3 – typical
Imaging findings:
Lower lobe and peripheral-predominant multiple opacities, usually bilateral.
Suggested concluding statement:
Typical features of COVID-19 infection are present, however may also be seen in other
processes such as influenza pneumonia and organising pneumonia.
Category 4 – other diagnoses favoured
Imaging findings:
Absence of the typical or indeterminate findings, AND presence of findings suggestive of
alternate pathology, such as focal lobar consolidation, pleural effusion, pulmonary oedema, and
signs of congestive cardiac failure.
Suggested concluding statement:
The findings seen on this study are atypical and not commonly reported in COVID-19 infection.
Alternative diagnoses to be given.
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Available image libraries and resources:
Royal Australian and New Zealand College of Radiologists (RANZCR) website, COVID-19
resource page
https://www.ranzcr.com/our-work/coronavirus
Radiological Society of North America (RSNA) COVID-19 resource page
https://pubs.rsna.org/2019-ncov
British Society of Thoracic Imaging (BSTI) COVID-19 resource page
https://www.bsti.org.uk/covid-19-resources/
BSTI image library (CT and CXR)
https://bit.ly/BSTICovid19_Teaching_Library
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