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Abstract
Coronavirus Disease 2019 (COVID-19) is the disease caused by the novel coronavirus officially
named the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), declared as a
pandemic by the World Health Organization on March 11th, 2020. The COVID-19 pandemic
presents an unprecedented challenge to Emergency Radiology practice. The continuity of an
effective emergency imaging service for both COVID-19 and non-COVID-19 patients is essential,
while adhering to best infection control practices. Under the direction of the Board of the
Canadian Association of Radiologists, this general guidance document has been synthesized by
collaborative consensus of a group of emergency radiologists. These recommendations aim to
assist radiologists involved in emergency diagnostic imaging to help mitigate the spread of
COVID-19 and continue to add value to patient care in the emergency setting.
This guideline covers the following topics:
•
•
•
•
•
•

Imaging of ED patients with suspected or confirmed COVID-19
Role of Radiologist in identification of patients with possible COVID-19 in the ED
Emergency imaging for non-COVID-19 indications
Infection prevention and control measures
Staff health and wellbeing
Education and research
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Additional COVID-19 information and resources - https://car.ca/covid-19/
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Introduction
Coronavirus Disease 2019 (COVID-19) is the disease caused by the novel coronavirus officially
named the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), first identified in
Wuhan, China in December 2019 following the presentation of a group of patients with viral
pneumonia (1). In the early months of 2020, COVID-19 has spread globally by human-to-human
transmission and was declared as a pandemic by the World Health Organization (WHO) on
March 11th, 2020 (2). It is likely that this pandemic will continue for a protracted period of
time.
The Emergency Department (ED) is a major access point to healthcare services for new and
existing cases of COVID-19. With the COVID-19 pandemic, the subspecialty of Emergency
Radiology (ER) is facing its greatest challenge in its relatively short history (3). Experience in
Mass Casualty Incident (MCI) planning has assisted emergency radiologists in preparing their
response to this pandemic. For emergency radiology departments, the primary goal of
“preparedness” is to make operational adjustments to practice and workflow in order to ensure
the continuity of a safe and effective emergency imaging service for both COVID-19 and nonCOVID-19 patients. The recommendations herein aim to assist radiologists involved in
emergency diagnostic imaging to help mitigate the spread of COVID-19 and continue to add
value to patient care.
Under the direction of the Board of the Canadian Association of Radiologists, this guidance
document has been synthesized by collaborative consensus of emergency radiologists using the
best available evidence. These recommendations seek to compliment the guidance on COVID19 management in imaging departments recently issued by the Canadian Society of Thoracic
Radiology/Canadian Association of Radiologists (5). Given the dynamic nature of this pandemic
and the considerable rate of emerging research, these recommendations may be subject to
future updates or modifications.

Background
Taxonomically SARS-CoV-2 is member of the Coronaviridae family (6), along with two other
viruses that have previously caused disease epidemics - Middle East respiratory syndrome
(MERS) and severe acute respiratory syndrome (SARS). COVID-19 exhibits a varied clinical
course, ranging from asymptomatic infection and mild disease to very severe disease. The most
frequently observed clinical manifestations are fever, cough and dyspnea (6). Severe disease
typically manifests as an acute respiratory condition requiring critical care by admission to an
intensive care unit (ICU) for acute and often prolonged patient management.
Transmission of SARS-CoV-2 is via droplet-spread, thus human-to-human transmission occurs
by direct contact with an infected person or contact with surfaces/objects used by an infected
person (7). Airborne transmission can also occur in the setting of aerosol-generating medical
procedures. While there is some evidence that SARS-CoV-2 can be detected in feces, to date
fecal-oral transmission has not been reported. At time of writing, there is insufficient evidence
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regarding the identification of an effective anti-viral agent. In the absence of an effective antiviral agent or vaccine, reduction of community transmission of SARS-CoV-2 is currently the
primary response in most countries. This involves the adoption of physical distancing measures
and reduced human movement in order to reduce the risk of acute COVID-19 surges within
communities and immense pressure on healthcare resources.

Imaging of ED patients with suspected or confirmed COVID-19
At present, the reference standard diagnostic test for COVID-19 infection is reversetranscription polymerase chain reaction (RT-PCR) testing of pharyngeal swabs (8). Chest
radiography and Chest Computed Tomography (CT) are the primary imaging modalities for the
evaluation patients with known or suspected COVID-19 infection in the ED. These imaging
investigations require judicious use given the recognized risks and ramifications of imaging
COVID-19 patients (potential transmission to healthcare workers and other patients,
consumption of personal protective equipment stocks, and the ensuing downtime required to
decontaminate emergency imaging equipment and rooms)(9). At present, there is insufficient
evidence to support the use of lung ultrasound for the evaluation of patients in the ED with
suspected or confirmed COVID-19. Furthermore, the sustained close contact required to
perform a lung ultrasound poses a risk of infection transmission to the operator. The aims of
imaging for patients with suspected or confirmed COVID-19 is to document the presence of
pneumonic change, identify alternative diagnoses and assess for disease severity, progression,
or complication. The initial evidence suggests that chest CT has good diagnostic performance
for patients presenting to the ED with possible COVID-19: Dangis et al. have reported a study
involving 192 ED patients who underwent chest CT and RT-PCR on presentation (10). Low dose
chest CT was observed to have a sensitivity of 86.7% and a specificity of 93.6% for the diagnosis
of COVID-19. In this study, the use of Chest CT for diagnosis of COVID-19 had a notable rate of
false negatives (13%). In terms of the role of chest imaging in the ED for patients with suspected
or confirmed COVID-19, we advocate the guidelines on imaging indications issued by the
Canadian Society of Thoracic Radiology and Canadian Association of Radiologists (11). These
guidelines also make recommendations on the use of reporting structures that ensure
consistency and add value to patient management.

Role of Radiologist in identification of patients with possible COVID-19 in
the ED
During the COVID-19 pandemic, radiologists must be cognizant of the wide clinical spectrum of
COVID-19 in order to help facilitate a diagnosis of COVID-19 in less typical patient presentations
to the ED. While increasing data on the multisystem effects of COVID-19 emerge, recognized
specific extra-pulmonary imaging features of COVID-19 are lacking at present. However, there
are opportunities to incidentally identify pulmonary imaging features of COVID-9 in patients
without typical COVID-19 presentations that undergo pulmonary imaging or partial pulmonary
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imaging (such as abdominal CT, neck CT or cardiac CT). This should prompt the radiologist to
advise immediate isolation of the patient and pharyngeal swab for RT-PCR.

Gastrointestinal presentation of COVID-19
A subset of patients with COVID-19 infection initially present with abdominal symptoms. The
prevalence of gastrointestinal symptoms in published cohorts of patients with COVID-19
infection is in the range of to date (2-35.6%) (12). The typical gastrointestinal complaints of
COVID-19 patients are abdominal pain, nausea, vomiting and diarrhea. At time of writing, two
separate case series in the radiological literature describe patients presenting to ED with acute
gastrointestinal symptoms (13,14) with typical features of COVID-19 at the lung bases.
Subsequent PCR tests prompted by the imaging findings for the majority of these patients were
positive. Given the key role of abdominal CT in the assessment of the acute abdomen, as the
COVID-19 pandemic continues, this is likely to become a more recognized mode of COVID-19
identification. It is important that radiologists carefully search for typical features of COVID-19
at the lung bases of patients undergoing abdominal CT in the ED.

Neurological presentation of COVID-19
The neurological manifestations of COVID-19 are gaining increased recognition. In a case series
of 214 patients hospitalized with COVID-19 in Wuhan, Mao et al. observed that 78 patients
(36.4%) exhibited neurological symptoms and/or signs such as headache, dizziness, impaired
level of consciousness and acute stroke (15). Unenhanced head CT should be considered in
patients with neurological symptoms to exclude ischemic and hemorrhagic brain abnormalities.

Cardiac presentation of COVID-19
There is new evidence documenting the occurrence of myocardial injury in patients with
COVID-19. On retrospective review of cardiac clinical, biochemical and imaging data for a
cohort of 112 COVID patients at a hospital in Wuhan, Deng et al. observed that 12.5% of
patients had features suggestive of myocarditis (16). In New York over a one-month period
during a COVID-19 case surge, Bangalore et al. reported myocardial injury associated with STsegment elevation in a cohort of 18 patients with a high prevalence of non-obstructive coronary
disease (17).

Emergency imaging for non-COVID-19 indications
The COVID-19 pandemic presents a challenging environment for the management of timesensitive non-COVID-19 conditions due to the strain on resources and need for infection control
measures (18-20). The potential adverse ramification of this pandemic on outcomes for nonCOVID-19 related disease has been declared as the "untold toll" in a recent article in the New
England Journal of Medicine (21). The 24/7 provision of radiology services in the ED should not
be disrupted or curtailed. Emergency Radiologists must make every effort possible to support
the delivery of best practice treatment to patients presenting to the ED with non-COVID-19
related disease. All patients presenting to the ED requiring emergent imaging should undergo
imaging without delay. The establishment of dedicated departmental protocols for imaging
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pathways during the pandemic for emergencies (such as acute stroke or trauma) is advised. The
provision of "hot reads" by emergency radiologists at the CT console should be provided in
appropriate circumstances. Given the potential uncertainties regarding COVID-19 patient status
and difficulties to maintain physical distancing in these emergencies, staff should utilize COVID19 appropriate PPE as appropriate per institutional protocol.

Infection prevention and control measures
In order to reduce the risk of SARS-CoV-2 transmission to healthcare workers and other
patients in the Emergency Radiology Department, the implementation of measures to minimize
potential pathogen exposure are required. These involve appropriate use of PPE, disinfection of
contaminated equipment and physical distancing. All personnel must receive adequate
communication and education on all departmental infection control protocols.

Personal protective equipment
Emergency Radiology Department staff having patient contact during the COVID- 19 pandemic
must have access to adequate PPE as per institutional protocol. For contact with possible
COVID-19 patients, the Centers for Disease Control and Prevention (22) and Health Canada (23)
recommend the donning of gloves, a full-length gown, a facemask and eye protection.
Additional airborne precautions including the use of N-95 certified masks are required in the
setting of aerosol generating medical procedures. Given the broad clinical spectrum of COVID19 and the potential for patients to be asymptomatic during admission to the ED, it seems
prudent that droplet precaution level PPE be worn for all patient encounters.

Source control and decontamination
There should be a rigorous departmental standard operating procedure for the imaging
pathway of patients with suspected or confirmed COVID-19 (referred hereafter as "suspected
COVID-19 patients"). Source control is a key element of the protocol: this involves maintaining
isolation of suspected COVID-19 patients from other ED patients undergoing imaging.
Furthermore, suspected COVID-19 patients should be provided with a facemask to wear to
reduce droplet emission. Ideally, there will be a physically separate access route to a dedicated
imaging suite for suspected COVID-19 patients (24). However, this will not be achievable in
many EDs due to resource limitation and structural layout. To reduce movement of suspected
COVID-19 patients, radiographs should, where possible, be acquired using portable units. A
single anterior-posterior projection is usually sufficient. Imaging suites and equipment
(especially CT scanners) should be decontaminated after every use by a suspected COVID-19
patient according to hospital protocol. This cleaning process should be performed by personnel
who have received adequate training. Frequently touched surfaces need to be cleaned using
hospital-grade disinfectant approved for use against SARS-CoV-2 by Health Canada (25).
Imaging suites should be kept adequately ventilated.
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Adapting the ER reading room
Given a risk of COVID-19 transmission from asymptomatic/pre-symptomatic healthcare
workers, the importance of strategies to prevent infection in reading rooms (5,26) and other
similar non-clinical healthcare areas have been recognized (27). Informed by scientific
understanding on droplet transmission, the maintenance of a physical distance of at least six
feet between colleagues is recommended (28). This may necessitate the removal of several
workstations and repositioning of the remaining workstations. Workstations and associated
equipment should be wiped down with disinfectant wipes prior to use. For the duration of each
shift, radiologists should be each be designated their own desk, workstation, and telephone for
their sole use. Alcohol-based hand sanitizer should be made available to facilitate the
maintenance of hand hygiene. Case discussion and consultation with referring physicians by
telephone or online platforms should replace face-to-face consultations where possible. A
temporary sign should be placed at the door of reporting rooms encouraging telephone
consultation in order to reduce reading room traffic and congestion. The use of paper radiology
request forms may cause fomite transmission, thus radiology requests should be inputted and
vetted by electronic means. While the provision of an on-site Emergency Radiology clinical
service is preferable, the establishment of remote coverage capability using teleradiology is
recommended in case of scenarios of staff quarantine or shortage.

Staff health and wellbeing
Any staff who develop symptoms concerning for COVID-19 should put on a facemask,
immediately leave the department, undergo RT-PCR testing and self isolate at least until the
test result is available, with further guidance provided by institutional occupational health
services (OHS). In cases where COVID-19 is confirmed, an infected member of staff should not
return to work until they recover fully and meet the return to work criteria of the hospital OHS.
Staff who have had unprotected contact with a person with COVID-19 should self-isolate away
from the workplace in accordance with their local public health authority guidelines or hospital
OHS. Special working arrangements should be considered for staff that are pregnant or fall
within high risk categories for developing severe COVID-19, such as with chronic illness.
Working in emergency radiology settings can prove demanding and stressful during normal
conditions. COVID-19 considerably adds to the burden of emotional strain on radiologists.
Maintaining positive engagement and communication between all stakeholders in the ER
department is a priority for leaders. Frequent team meetings and update briefings can be
facilitated using videoconferencing platforms. A group of Radiologists from Singapore General
Hospital have helpfully shared advice for the COVID-19 pandemic based on their experience
from the SARS epidemic (29). They emphasize the emotional challenge that this pandemic will
present and urge radiologists to "look out for each other" throughout the course of this
pandemic. Supporting the wellbeing of radiology trainees during the pandemic is particularly
important, given the prevalence of burnout among this group (30). Departmental leaders
should seek to facilitate methods and interventions to help alleviate stress and anxiety among
staff.
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Simple measures such as incorporating the "micropractices" advocated by Fessell et al. into
daily routine may help radiologists improve their emotional wellbeing during the pandemic
(31). Many institutions recognize the need for wellbeing of their teams and have made
resources available to deal with extra burden, if not previously already available.

Education and research
Providing education is a core component of ER. The COVID-19 pandemic presents unique
challenges to the training of residents and fellows in ER. Prior to COVID-19, the apprenticeship
model has served as a fundamental teaching strategy in the reading room where learning
occurs with trainer and trainee located side by side at the workstation. The adoption of
technology to overcome physical distancing barriers is critical for the continuity of ER training
during the pandemic. Virtual platforms that provide videoconferencing with screen sharing
capabilities are most suited to replicate the interactive case-based teaching previously
occurring in the reading room. The COVID-19 pandemic significantly impacts on the education
of medical students, for whom ER has gained recognition as a valued option for an elective. ER
electives for medical students should be put on hold during the pandemic due to physical
distancing measures and potential for COVID-19 exposure. During this period, the creation of
dedicated e-learning modules and adoption of simulation is recommended to help offset the
loss of clinical exposure to ER for medical students. It has been postulated that these enforced
transitions to medical student radiology teaching may offer some benefits such as the greater
potential to reach learners across the world and positively convey the subspecialty of ER.
During the COVID-19 pandemic, Emergency Radiologists must help with the collaborative
worldwide efforts to advance the understanding of this new disease. Research projects
pertaining to COVID-19 should be prioritized in academic ER departments.

Summary
The important role of Emergency Radiology in the global medical response to the COVID-19
pandemic has been outlined. The aforementioned operational adjustments aim to ensure the
protection of the health of both staff and patients in the ER department. These
recommendations seek to enable emergency radiologists to support the delivery of high-quality
care to patients presenting to the emergency department with COVID-19 and non-COVID-19
related disease.
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