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The coronavirus disease 2019 (COVID-19) outbreak has been declared a global pan-
demic by the World Health Organization (WHO) (1), causing unprecedented strain 
on all aspects of life, especially healthcare systems. At the time of writing, there are 

already more than 1.7 million confirmed cases worldwide, with the United States of America 
accounting for one third of those cases. The worst-case scenario from a public health per-
spective is an overwhelming number of patients getting infected by the virus, leading to 
collapse of healthcare services. 

Although policies and strategies in handling this crisis vary between countries and insti-
tutions, there should be synchronized objectives to: 1) slow and stop transmission, prevent 
outbreaks, and delay spread; 2) provide optimized care for all patients, especially the seri-
ously ill; and 3) minimize the impact of the epidemic on health systems, social services, and 
economic activity (2).

The radiology department is an essential component of the healthcare system in provid-
ing diagnostic imaging and interventional expertise to other specialties. Due to the unpre-
dictability of the situation, drastic changes must be taken to ensure that the department 
continues to function throughout the course of the outbreak, catering for both COVID-19 
and other patients, while minimizing the risk of staff contracting the disease. This article 
highlights some of the strategies adopted by different radiology departments around the 
world to improve preparedness, readiness and response towards this pandemic (3).

 
Centralized task force

Many institutions and hospitals have formed centralized task forces at multiple operational 
levels to handle this crisis (4). At the radiology department level, roles of this task force include:
• Setting up department policies, strategies and developing standard operating proce-

dures (SOP) based on local, national, and international guidelines.
• Keeping up to date and making necessary adjustments based on the latest information 

available. 
• Effective dissemination of information from higher authorities to all working staff.
• Ensure optimal working manpower to run services smoothly. 
• Consider work from home arrangements for radiologists and support staff if possible, such 

as providing home workstations and utilizing video conferencing software for meetings. 

ABSTRACT 
The world is facing an unprecedented global pandemic in the form of the coronavirus disease 
2019 (COVID-19) which has ravaged all aspects of life, especially health systems. Radiology ser-
vices, in  particular, are under threat of being overwhelmed by the sheer number of patients 
affected, unless drastic efforts are taken to contain and mitigate the spread of the virus. Proactive  
measures, therefore, must be taken to ensure the continuation of diagnostic and interventional 
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• Offer psycho-social support to prevent 
burnout and low morale among staff.

• Liaising with occupational healthcare 
services for testing, treating, and quar-
antine of staff who are exposed to the 
virus either from the community or 
healthcare setting.

• Clear chain of command in case any 
member of the task force and their 
contacts are forced into quarantine.

• Consider scaling down services when 
faced with limited human resources or 
equipment with more focus on critical-
ly ill patients.

Infection precautions 
Human-to-human transmission via drop-

lets and contact has been established as 
the main mode of transmission for the 
COVID-19 (5) with basic reproductive num-
bers (R0) estimated to be around 2.24 to 
3.58 (6). Precautions usually depend on po-
tential exposure hazards but viral shedding 
by asymptomatic patients heightens the 
risks faced by healthcare workers. Policies 
and SOPs should entail the possibility that 
all patients and staff can be carriers of the 
virus, regardless of being symptomatic or 
otherwise. Strong emphasis on standard 
droplet precautions like hand washing with 
soap or sanitizers, cough etiquette and 
social distancing is crucial to prevent the 
spread of disease (7). 

Rational use of personal protective 
equipment (PPE) based on risk of exposure 
and centralization of its distribution can 
secure longer supply availability. Basic PPE 
when attending COVID-19 patients or those 
with respiratory symptoms include surgical 

masks, goggles or face shields, gowns, and 
gloves (8). All staff must be trained on prop-
er donning and doffing of PPEs in order to 
optimize their usage. Audits may be ensued 
to guarantee compliance according to the 
local guidelines. 

A common confusion encountered by 
healthcare workers is the proper use of face 
masks. Surgical masks have better impervi-
ousness to bodily fluids, so its intended use 
is to protect other people from the wearer. 
Hence, patients with respiratory symptoms 
must comply with the use of surgical masks 
when in the department (9). N95 respirators 
on the other hand, provide up to 95% pro-
tection from airborne particles but are less 
protective against bodily fluids. This makes 
them more suitable to protect the wearer 
when carrying out aerosol-generating pro-
cedures like tracheal intubation (10). 

Appointments and waiting area
The Center for Disease Control and Pre-

vention (CDC) advocates rescheduling elec-
tive appointments to focus on urgent and 
emergency cases as one of the steps to en-
hance preparedness (11). Radiologists can 
help to vet the urgency of imaging or inter-
ventional requests from clinicians so cases 
can be prioritized as indicated. 

Staggered appointments can be applied 
to avoid large crowds within the depart-
ment at any particular time. Inpatients who 
have completed their scans must be sent 
back to the ward at the earliest moment by 
liaising with porter services to reduce wait-
ing time at the department. 

Other practical measures to facilitate so-
cial distancing within the department in-
volve limiting the number of personnel ac-
companying patients as well as placement 
of clear signage on the floor in queueing 
areas and on seats to prevent people from 
standing or sitting too close to each other. 

Movement and traffic 
Besides droplet transmission, a recent 

study by van Doremalen et al. (12) has sug-
gested the plausibility of aerosol and fomite 
transmission of the novel coronavirus. In 
light of this information, further initiatives 
to minimize patient movement such as des-
ignation of “contaminated”, “semi-contam-
inated”, “buffer”, and “clean” working zones 
to limit cross contamination (13). Dedicated 
portable X-ray or ultrasound machines can 
also be placed in wards or intensive care 
units with COVID-19 patients to reduce the 

risk of nosocomial transmission, conserve 
PPE usage by staff and save time spent on 
decontamination. 

However, if a patient has to come down 
to the department for a scan, all staff must 
be alerted beforehand so that necessary 
preparations can be taken. Dedicated 
routes for transporting COVID-19 patients 
need to be planned to lessen contact with 
staff and other patients. Terminal cleaning 
of working areas and disinfection of equip-
ment after any exposure must be done ac-
cording to standard protocol before normal 
work can be resumed (14). 

Screening stations can be set up at all 
entry points into the department to iden-
tify individuals who are symptomatic with 
the virus. Exposure risk information sheets 
on travel and contact history may also im-
prove the effectiveness of these screening 
stations (15). If a person fails the screening, 
they have to be given clear instructions on 
the next steps to be taken and redirected to 
the necessary teams as per local protocols.

 
Human resource 
management

Both clinical and nonclinical staff are vi-
tal in maintaining smooth operations with-
in a radiology department. All personnel 
must be educated on the standard infec-
tion prevention control measures against 
COVID-19, in line with local SOP. The worst-
case scenario that must be avoided is the 
collapse of a department when its own staff 
contracts the disease, leading to closure or 
scaling down of the department workforce. 
This may induce a heavy burden on clini-
cians that rely on radiological expertise to 
help with patient management. 

Rescheduling nonurgent cases can im-
prove the readiness of the department to 
handle the outbreak as stated before. An 
optimal number of staff must always be 
available on site to run the departmental 
services. Signs can be placed particularly 
in the working spaces to limit the maxi-
mum number of people per space. Further-
more, arrangements can be made by the 
COVID-19 taskforce for extra bodies to work 
from home or be on standby, if there are 
sufficient capabilities to do so. 

Many countries have enforced move-
ment control orders to break the chain 
of transmission of the virus within the 
community following measures taken by 
Wuhan, Hubei Province, China, where the 
disease first broke out (16). Nevertheless, 

Main points

• A centralized task force should be formed at 
the department level to construct policies and 
strategies in liaison with institutional and inter-
national guidelines. 

• Rational and proper usage of personal protec-
tive equipment, especially by frontline staff, 
reduces the risk of nosocomial spread.  

• Rescheduling elective appointments provides 
some leeway to consolidate resources and im-
prove preparedness. 

• Dedicated machines and satellite imaging 
units can help minimize patient contact with 
noninfected personnel.  

• Proactive human resource management is 
crucial to ensure services continue at optimal 
capacity.
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Figure. Workflow example for radiological investigations during the COVID-19 pandemic.
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healthcare workers are usually not bound 
by these restrictions as the health sector 
must continue functioning to treat pa-
tients. There is always the potential risk of 
healthcare workers spreading the disease 
from the community into the workplace, so 
every single person must be responsible in 
observing the infection prevention control 
measures, even after official working hours. 

Due to the fact that viral shedding oc-
curs even in asymptomatic individuals, all 
patients and colleagues can be potential 
COVID-19 carriers. In many instances, the 
status of the patient may only be confirmed 
retrospectively after a few days from the ac-
tual contact and the healthcare worker may 
not be wearing full PPE at the time. There-
fore, clear guidelines have to be in place for 
the reference staff who become exposed 
to potential or confirmed COVID-19 pa-
tients. Close communication between the 
department task force and occupational 
healthcare services can help mitigate fur-
ther spread to other personnel. Testing, 
imposing a quarantine, and providing the 
necessary treatment can be coordinated as 
per local protocol. 

Strategies for different  
imaging modalities

A workflow example for radiological in-
vestigations to be employed during the 
COVID-19 pandemic is shown in the Fig.

General radiography
Plain radiographs will be the mainstay im-

aging study that will be used for COVID-19 
patients. Some strategies like designating 
dedicated portable machines and satellite 
radiological services, have been alluded to 
earlier where the main objective is to re-
duce movement of patients.

The department can assign dedicated 
radiographers to handle portable X-ray ma-
chines per shift to minimize movement and 
usage of PPEs. Having two radiographers 
operating portable X-ray machines is also 
recommended, with only one of them com-
ing in contact with patients while the other 
remains in the “clean” environment.

Ultrasound and interventional radiology
Healthcare workers who perform ultra-

sound examinations and interventional 
radiology procedures have high exposure 
risk, which can be defined as having face-
to-face contact within 2 meters in a closed 
environment for more than 15 minutes (17). 

For this reason, stringent infection preven-
tion control measures and PPE use must be 
observed. Operators must aim to minimize 
the time of contact without compromising 
diagnostic quality and patient care. 

Probe covers should be used for all pa-
tients if possible. Proper disinfection of 
the ultrasound machine and examination 
couch after each patient should be done 
as per standard protocol. For confirmed or 
suspected COVID-19 cases, portable ultra-
sound examinations are preferred. 

CT scan
Thoracic CT provides highly sensitive di-

agnostic value, especially when combined 
with real-time reverse transcriptase-poly-
merase chain reaction (RT-PCR) test (18, 
19). Nonetheless, the consensus is that CT 
should only be reserved for certain situa-
tions such as guiding management deci-
sions of critically ill patients and monitoring 
progress of disease (20). 

On this account, imaging requests for con-
firmed or suspected COVID-19 cases have to 
be sieved on a case-by-case basis. If possible, 
the study should be delayed till after work-
ing hours to reduce the number of person-
nel coming in contact with the patient. In 
instances where this is not possible, all staff 
have to be made aware of any incoming 
COVID-19 patients so adequate preparation 
can be done prior, during, and after the scan.

Dedicated machines should be allocated 
for COVID-19 patients. But when the same 
machine is meant to be used by all patients, 
proper disinfection of all equipment includ-
ing workstations, mouse and keyboards 
along with terminal cleaning of the CT suite 
must be done as per standard protocol in 
between patients (21). Another alternative 
is the usage of disposable covers if available. 

 
Other imaging modalities

In general, appointments for imaging 
modalities that usually involve outpatients 
such as mammography, MRI, fluoroscopy, 
and nuclear imaging should be postponed 
or redirected to other hospitals, if possible, 
so resources can be focused on handling 
more pressing matters at hand resulting 
from the COVID-19 outbreak. Standard in-
fection precautions apply if there is a need 
for these imaging modalities. 

Conclusion 
In conclusion, the adage, “failure to plan 

is planning to fail” can never be truer on 
a global scale at this juncture. Constant 

improvements of strategies to handle 
COVID-19 in tandem with local and inter-
national public health measures are hoped 
to flatten the curve and spread the burden 
of disease until sufficient herd immunity or 
an effective vaccine is made available to the 
masses. In the meantime, proactive mea-
sures tailored to the resources of each de-
partment need to be carried out so services 
can run at optimal capacity without jeopar-
dizing the safety of staff and other patients. 

Conflict of interest disclosure
The authors declared no conflicts of interest.

References
1. WHO Director-General's opening remarks at 

the media briefing on COVID-19 - 11 March 
2020. World Health Organization [Internet] 
2020. Cited March 2020. Available at:  https://
www.who.int/dg/speeches/detail/who-direc-
tor-general-s-opening-remarks-at-the-media-
briefing-on-covid-19---11-march-2020.  

2. Critical preparedness, readiness and re-
sponse actions for COVID-19. World Health 
Organization [Internet] 2020. Cited March 
2020. Available at: https://www.who.int/pub-
lications-detail/critical-preparedness-readi-
ness-and-response-actions-for-covid-19. 

3. Operational considerations for case manage-
ment of COVID-19 in health facility and com-
munity: Interim guidance, 19 March 2020. 
World Health Organization [Internet] 2020. Cit-
ed March 2020. Available at:  https://apps.who.
int/iris/handle/10665/331492. 

4. Mossa-Basha M, Meltzer CC, Kim DC, Tuite MJ, 
Pallav Kolli K, Tan BS. Radiology department 
preparedness for COVID-19: radiology scientif-
ic expert panel. Radiology 2020 Mar 16. [Epub 
ahead of print] [Crossref]

5. Zu Z, Jiang M, Xu P, et al. Coronavirus disease 2019 
(COVID-19): a perspective from China. Radiology 
2020 Feb 21.  [Epub ahead of print] [Crossref]

6. Zhao S, Lin Q, Ran J, et al. Preliminary estima-
tion of the basic reproduction number of novel 
coronavirus (2019-nCoV) in China, from 2019 
to 2020: A data-driven analysis in the early 
phase of the outbreak. Int J Infect Dis 2020; 
92:214–217. [Crossref]

7. Mirza SK, Tragon TR, Fukui MB, Hartman MS, 
Hartman AL. Microbiology for radiologists: 
How to minimize infection transmission in the 
radiology department. Radiographics 2015; 
35:1231–1244. [Crossref]

8. Rational use of personal protective equipment 
for coronavirus disease (COVID-19). Interim 
guidance. World Health Organization [Inter-
net] 2020; 1–7. Cited March 2020. Available 
at: https://apps.who.int/iris/bitstream/han-
dle/10665/331215/WHO-2019-nCov-IPCPPE_
use-2020.1-eng.pdf 

9. Advice on the use of masks in the community, 
during home care and in healthcare settings 
in the context of the novel coronavirus (2019-
nCoV) outbreak: interim guidance, 29 January 
2020. World Health Organization [Internet] 
2020. Cited March 2020. Available at: https://
apps.who.int/iris/handle/10665/330987 

https://doi.org/10.1148/radiol.2020200988
https://doi.org/10.1148/radiol.2020200490
https://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1148/rg.2015140034


10. Bałazy A, Toivola M, Adhikari A, Sivasubramani 
S, Reponen T, Grinshpun S. Do N95 respirators 
provide 95% protection level against airborne 
viruses, and how adequate are surgical masks? 
Am J Infect Control 2006; 34:51–57. [Crossref]

11. Coronavirus Disease 2019 (COVID-19). CDC 
[Internet] 2020. Cited March 2020. Available at: 
https://www.cdc.gov/coronavirus/2019-ncov/
healthcare-facilities/index.html 

12. van Doremalen N, Bushmaker T, Morris D, et 
al. Aerosol and surface stability of SARS-CoV-2 
as compared with SARS-CoV-1. N Engl J Med 
2020; 382:1564–1567. [Crossref]

13. Huang Z, Zhao S, Li Z, et al. The battle against 
coronavirus disease 2019 (COVID-19): emer-
gency management and infection control 
in a radiology department. J Am Coll Radiol 
[Internet] 2020. Cited March 2020. Available 
at: https://doi.org/10.1016/j.jacr.2020.03.011 
[Crossref]

14. Rutala W, Weber D. Disinfection and steriliza-
tion in health care facilities: what clinicians 
need to know. Clin Infect Dis 2004; 39:702–709. 
[Crossref]

15. Gostic K, Kucharski A, Lloyd-Smith J. Effective-
ness of traveler screening for emerging patho-
gens is shaped by epidemiology and natural 
history of infection. eLife 2015; 4: e05564. 
[Crossref]

16. Kraemer M, Yang C, Gutierrez B, et al. The effect 
of human mobility and control measures on 
the COVID-19 epidemic in China. Science 2020 
Mar 25. [Epub ahead of print] [Crossref]

17. Public health management of persons, includ-
ing health care workers, having had contact 
with COVID-19 cases in the European Union - 
first update. ECDC [Internet] 2020. Cited March 
2020. Available at: https://www.ecdc.europa.
eu/en/publications-data/public-health-man-
agement-persons-including-health-care-
workers-having-had-contact 

18. Al-Tawfiq J, Memish Z. Diagnosis of SARS-
CoV-2 infection based on CT scan vs. RT-PCR: 
reflecting on experience from MERS-CoV. J 
Hosp Infect 2020 Mar 5. [Epub ahead of print] 
[Crossref]

19. Ai T, Yang Z, Hou H, et al. Correlation of chest CT 
and RT-PCR testing in coronavirus disease 2019 
(COVID-19) in China: A report of 1014 cases. 
Radiology 2020 Feb 26. [Epub ahead of print] 
[Crossref]

20. Simpson S, Kay F, Abbara S, et al. Radiological 
Society of North America expert consensus 
statement on reporting chest CT findings re-
lated to COVID-19. Endorsed by the Society 
of Thoracic Radiology, the American College 
of Radiology, and RSNA. Radiol Cardiothorac 
Imaging 2020 Mar 25. [Epub ahead of print] 
[Crossref]

21. Kooraki S, Hosseiny M, Myers L, Gholamrezane-
zhad A. Coronavirus (COVID-19) outbreak: what 
the department of radiology should know. J 
Am Coll Radiol 2020; 17:447–451. [Crossref]

300 • July–August 2020 • Diagnostic and Interventional Radiology Ashari et al.

https://doi.org/10.1016/j.ajic.2005.08.018
https://doi.org/10.1056/NEJMc2004973
https://doi.org/10.1016/j.jacr.2020.03.011
https://doi.org/10.1086/423182
https://doi.org/10.7554/eLife.05564
https://doi.org/10.1126/science.abb4218
https://doi.org/10.1016/j.jhin.2020.03.001
https://doi.org/10.1148/radiol.2020200642
https://doi.org/10.1148/ryct.2020200152
https://doi.org/10.1016/j.jacr.2020.02.008

