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Management Suggestions during COVID-19 
Pandemic for Radiological Technologists

Abstract
Radiologic Technology is used by the Radiological Technologists (RT) who are 
called to modify the practical adjustment of the radiography and the Computed 
Tomography (CT) scanner examinations due to pandemic of corona virus disease 
19 (COVID-19). This article aims to inform the RT by describing specifically the 
personal protective equipment (PPE), the appropriate decontamination means, 
the protective techniques for stable or non-stable equipment, the advice for 
patient management inside the radiology units and the patient ward and also 
rational distribution of spaces and staff members, mainly to the hospital that 
receive COVID-19 patients. RT move between medium and high risk zones and 
constitute units of potential in-hospital disease spread. Protective measures have 
to be strictly respected and working spaces have to be modified to ensure the 
personal and collective security, according always to the current conditions.

Key points

• RT constitute potentially units of in-hospital spreading.

• Equipment protection and staff managing is required.

• PPE need to be strictly respected.
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Introduction
On March, 11th 2020 the World Health Organization (WHO) 
declared the new stem of corona virus Sars-Cov-2 as the 
pandemic corona virus disease 19 (COVID-19) [1]. On May 1st 
2020, they have been reported 4.589.526 confirmed cases and 
310.391 deaths in 216 countries worldwide [2]. Fever, intense 
dry cough and dyspnea are the most common symptoms of the 
disease, which in some severe cases can progress into a deadly 
atypical pneumonia [3]. The disease is characterized by high rate 
of contagiousness, which happens after direct contact through 
droplets from infected people after sneezing, coughing, but also 
with indirect contact via transmitter or conductor [3]. Imaging 
tests, with chest x-rays and computed tomography (CT), are the 
selected examinations in order to contribute to the diagnosis and 
to the monitoring of the disease, illustrating alternations to the 
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pulmonary parenchyma [1]. The staff of the radiology department 
comes into direct contact with suspicious and confirmed cases 
[4] either inside the imaging room or at the clinics/units such as 
the Intensive Care Unit (ICU) and Emergency Room (ER), a fact 
that redefines the radiology department from a medium risk 
zone of spreading the virus [5] to a high risk one. Proper hand 
hygiene, the use of the appropriate sanitary masks and uniform, 
maintaining distances and keeping minimum physical contact 
with the patients, whenever possible, are the main pillars of 
protection against infecting and spreading the virus inside the 
hospital [6,7]. To date, with no effective therapeutic treatment or 
a vaccine available, as well as the absence of collective population 
immunity denotes the fact that the whole medical community 
will have to deal with the pandemic for longtime [8].

Literature Review
COVID-19 pandemic and radiological 
technologists
Currently worldwide, the health systems operate at least at their 
full occupancy with the Radiological Technologists (RT) being 
an integral part treating the pandemic. Because this disease 
appears to have high infectivity and patients without symptoms 
have been detected to transmit and spread the virus, the RT are 
forced to treat every patient as a potential carrier at the radiology 
departments [3]. Imaging methods are the means to strengthen 
and to confirm diagnosis and follow-up treatment, therefore RT 
from the radiology department and the CT, should be considered 
front line health personnel. The preferred examination for 
assessing damage extent of the pulmonary parenchyma is the 
chest CT [9,10], as it is concluded in the diagnostic algorithm 
of the disease [11]. Plenty of hospitals prefer to use the chest 
x- ray as an imaging method, almost daily, for monitoring the 
disease [10]. A separate imaging room needs to be allocated for 
suspicious and confirmed cases and should also delineate hazard 
zones [7]. Especially in the ER, the chamber to perform x-rays 
could take place in specially designated areas such as containers 
using a portable x-ray machine to patients that can be moved. It 
is also legitimate for hospitalized patients with COVID-19 to have 
x-rays while they remain in their beds, as this is a fast, immediate 
and satisfactory way to monitor the disease and atthe same time 
to reduce the risk of in-hospital spreading [12].

Means of personal protection and equipment
Applied rules of personal protection, antisepsis and 
decontamination are essential [13] among patients and RT and 
also among colleagues. RT should wear the appropriate personal 
protective equipment (PPE) and have limited contacts. With the 
beginning of the shift it is recommended to remove any jewelry and 
to put on hospital clothing and shoes. Also, during the conduct of 
any imaging examination, double single-use gloves should be used 
and if it is possible long sleeve gowns to cover the hands over the 
wrists, cap and surgical mask, while the high protection mask N95 
type or filtering face-piece 2/3 (FFP) is necessary in the presence 
of suspicious or confirmed cases, along with protection glasses 
or face shield, feet protection and protective uniform [12,13]. 
Especially, in suspicious or confirmed cases the careful discarding 

of PPE components and their immediate replacement is required 
to prevent any contaminants spreading risk [14,15]. As healthcare 
workers can usually visit different hospital departments for x-ray 
diagnostic procedures in the patient wards, they form possible in-
hospital spreading units, especially in hospital that non received 
COVID-19 patients. Disinfection of equipment is essential and if 
it is possibly the application of transparent plastic membranes/
bags over the equipment namely x-ray tube, buttons, managing 
console, keyboard, mouse, control buttons of x-rays buckey/table 
or CT, protective x-ray lead aprons/collars, radiological display 
system [7] which have to be removed and replaced at least 
after every shift. RT are necessary to be trained on the proper 
application and removal of both the protection equipment and 
PPE, in accordance with local and international directions.

Personnel division
During each shift, in every work station the presence of two RT 
is recommended to minimize in-hospital disease spreading to 
personnel and patients. The first RT performs practical application 
examinations with the assistance of the second. Especially, for 
the imaging room it is recommended that two RT cover the first 
half of the shift and the other half by two others [16]. Finally, it 
is recommended to assign every RT to the same work station for 
five days and after rest or assignment to a different work station 
both for spreading avoidance but also for radiation protection. 
All of the above are evaluated always according to workload, 
personnel dynamic and department management [7].

Radiological technologists and patients
Equipment preparation should take place before the patients’ 
arrival to the imaging room while the use of digital imaging 
system is recommended to avoid the use of cassette. All patients 
should wear a surgical mask. Contacts with cooperative patients 
require 2 meters distance and oral commands, for example via 
sound system/megaphone, providing the essential directions 
required to ensure the correct body positioning and imaging 
accuracy. Chest x-rays could take place in 2 meters source to image 
distance because the maximum range of droplets for COVID-19 is 
estimated to be 1.83 meters [17]. A published study conducted by 
the health care staff that contributes to the treatment shows that 
being present in a place with a COVID-19 patient in a distance of 
less than 2 meters and for at least 10 minutes, exposes them to 
aerosols [18]. On the contrary, in cases of patients with inability 
to cooperate practical applications of the RT should be reduced 
to the absolutely necessary and possibly performed in a shorter 
time frame. Also, they need to be used double single-use gloves, 
protective uniform, cap, surgical mask and glasses or face shield, 
if no touch with the patient is required. In addition, the distance 
between patients should be at least 1.5 meters and every patient 
should not be accompanied by any relatives when they arrive to 
radiology department. Finally, the waiting area of the radiology 
department should be demarcated with clear boundaries with 2 
meters distance between them.

Disinfection measures
After every x-ray operation, disinfection the area, the machines 
and other materials such as peripheral and fixed imaging room 
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parts, is required using the appropriate disinfectants [14,19]. 
These could be solutions of 78-95% ethanol content, with 
incubation time 30 seconds (sec) to 10 minutes (min) which 
causes inactivated coronavirus infectivity at least by 5.5log10, 
2-propanole content 70-100% or 45% 2-propanole and 30% 
1-propanole for 30 sec which inactivate coronavirus infectivity by 
4log10 [20]. Also formaldehyde 0.7-1% with incubation time from 
2 to 10 min inactivates coronavirus infectivity at least by 3.5log10 
[15]. Gloutaraldehyde about 2% for incubation timeup to 5 min 
inactivates coronavirus infectivity at least by 4log10 [19]. Finally 
iodised povidone 0.23-7.5% with incubation time from 15 sec to 1 
min inactivates coronavirus infectivity at least by 4.4log10 [20]. In 
order for any solution to be effective, the coronavirus infectivity 
should be more than 4log10. Suggested solutions are ethanole,2-
propanole,gloutaraldehyde, formaldehyde and iodized povidone 
[20]. Patients’ entrance to the imaging room it is recommended 
to happen in 2-10 min after disinfection, according to workload 
and when the appropriate solution has been used to the correct 
concentration [7,20]. An extra measure recommended, for 
cassette’s, is the installation study about Hydrogen Peroxide 
Plasma Sterilizerwhich uses cloud of particles and is an effective 
and fast method to disinfect materials that are sensitive to 
temperature and humidity [5], always in accordance with the 
manufacturer's specifications and after his approval [12].

Radiological technologists apart from imaging 
room
During examination performing in spaces apart from the imaging 
room such as the ICU, ER and hospital wards the PPE must still 
apply. Especially to ICU and ER places with high possibility of virus 
presence on surfaces and floors [20]. Therefore, extra measures 
are recommended in these cases such single use uniform and 
waterproof cape with long sleeves [14]. X-ray lead apron/collar 
has to be worn under the uniform. Cassette or panel/detector 
has to be sterilized using the appropriate disinfectants after each 
patient use. Use of plastic bag with security tape is recommended, 
which has to be disposed carefully from the second (assisting) 

RT. After every examination the portable x-ray machine must 
be thoroughly disinfected. Also, when possible, the portable 
x-ray machine and the work station after the examination and 
disinfection should be placed in an isolated and locked chamber, 
accessible only by radiological staff. The same procedure could 
apply to any place in the hospital where the portable machine 
requires to be used for example in hospital wards.

Computed Tomography Scanner and air 
conditioning
As for the CT scanner there is a question raised regarding 
the use of air conditioning. For its proper operation a cooling 
system is required in constant use due to achieve the best room 
temperature. To avoid spreading the virus via the air conditioning, 
we suggest use with influx of only outdoor air and parallel 
ventilation system operation or alternatively, air filtration system 
installation. Finally, in hospitals that do not receive COVID-19 
patients, during the CT examination of a suspected or confirmed 
case, the staff switches off the air-conditioning until after the end 
of examination. This practice needs to be investigated further in 
order to gather sufficient data to see its effectiveness against the 
virus spreading and to detect any potentially negative effects on 
the CT such as overheating and harm x-ray tube or reduce life 
time of system.

Conclusion
In conclusion RT is essential part in COVID-19 treatment and for 
this reason the occupational health and safety should be top 
priority. Attention needs to be paid in the staff’s training for the 
proper application and the removal of protection equipment and 
PPE. They sway between middle and high risk zones and that 
makes them frontline health personnel and also potential units 
of in hospital spreading. PPE have to be strictly respected on a 
daily basis to ensure virus spreading. Work spaces have to adapt 
to operate strictly under the safety requirements of the current 
conditions and comply with guide personnel and collective safety, 
due to the uncertain evolution of the pandemic.
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