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Outpatient MRI: 
Infection Control
Barbara Nugent

Optimising patient and staff safety during a 
pandemic with a focus on outpatient MRI scanning.

Infection Control

March 2020 is a notable month 
and year for the NHS. Since its 
doors were open to all in July 

1948, this pioneering institution that made 
healthcare free and accessible to everyone 
on demand, was encouraged to restrict 
access to all but the acutely ill as part of 
the joint effort to impose restrictions1 on 
workplaces. The draconian measures were 
needed to free up capacity in case the health 
service was overloaded with cases of a new 

disease called Covid-19 caused by a novel 
coronavirus Sars-CoV-2.

The Government ordered that only 
essential work could be performed in 
the NHS, with all elective procedures 
postponed. By early summer 2020 
‘lockdown’ measures were starting to be 
relaxed as the reproduction number or ‘R’ 
number (reproduction number), the average 
number of people who will be infected 
for each person who has the disease, had 

reduced significantly. As restrictions lift, 
MRI departments must consider how best to 
resume elective scanning with appropriate 
infection control systems in place.

There is a legal obligation placed upon 
employers to ensure the safety of everyone 
in the workplace2. Employers must 
control the risk of exposure to hazardous 
substances3. Reducing community 
transmission of Covid-19 requires 
prioritisation of infection control measures. 
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Figure 1: Flowchart of steps and measures to consider during a pandemic  
to optimise patient and staff safety for outpatient MRI scanning

Patient pre-appointment information/phone call asks 
initial health surveillance and MRI safety questions. 

Reassures patient that infection control interventions 
have been put in place and notifies them of what to 

expect when they arrive

Step 1
Healthcare facility entrance, outpatient arrives. 
Only patient, carers and employees permitted to 

enter unless by prior agreement

Health surveillance staff wear PPE (as per local policy)
Infection control screens could be implemented

Surgical masks provided to everyone at an appropriate 
demarcated zone from health surveillance staff. Type 

of mask worn by MRI patient decided by MRSE/clinical 
imaging/infection control team

Once outpatient/carer/staff wearing mask(s) they are 
asked to use hand sanitiser, and/or wash their hands

Outpatient (all) permitted to go forward for COVID- 
19 related questioning and to have temperature taken

Step 2
Inside care facility or near the entrance, health 
surveillance staff perform checks on everyone 

before proceeding further

Temperature
≥ 37.8° C?

New cough or 
coughing more  

than usual?

Send home with instructions 
to follow guidance for testing/

self-isolation 
Rebook when disease status 

confirmed

Move forward to 
MRI scanning 
unit reception

No

No

Possible contact 
with a contagious 

person?

No

Other 
potential 

indicators of 
Covid-19?

No

Yes

Step 3
MRI scanning unit reception area

Outpatient arrives

Outpatient/carer now reaches an appropriately distanced 
demarcated zone from the MRI reception-desk staff

Reception staff wearing mask and/or have a screen
Consider placing additional phone on patient side of screen

If not immediately taken for appointment, patient sits in waiting 
room where seats spaced apart

Place two seats together for patients/carers

Step 4
Controlled Access Area (CAA)

Outpatient now met by Radiographer*

Radiographer* wearing PPE (as per local policy)
Layout dependent, MRI safety screening performed either 

outside or in the CAA
*Where a clinical assistant or other healthcare worker is performing 

the duties, as described, substitute their role/job title.

Radiographer ensures patient uses hand sanitiser again before 
entering CAA

Step 5
Controlled Access Area

Outpatient taken into CAA by Radiographer

Stationery, such as clip board/pen used by patient when 
screening, should be wiped with disinfection wipes. Screening 

form should only be touched with gloved hands or hands 
sanitised after touching

Patient is changed, as per unit policy, and allocated a specified 
changing room and locker for their clothing/items to help direct 
post cleaning tasks. Ensure only a single set of scrubs/gown are 

provided in the changing room to prevent any cross-infection risk 
from touched linen

To avoid queues, patient should be asked to arrive no earlier 
than appointed time and to wait in their cars or a designated 

area if they arrive too early

If no gloves worn, radiographer must sanitise hands before and 
after any patient contact or after touching any items touched 

by others.
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The workplace must be risk assessed 
to protect both employees and anyone 
else within the premises4. Managers are 
designated responsible for assessing safety 
needs and enabling the safety precautions 
required. 

Employees are obligated to make full use 
of any control measures provided by their 
employer/manager. They also have a duty 
to speak out about any safety concerns 
for themselves or for anyone they work 
with. A personal risk assessment, related 
to the risks of contracting Covid-19, is 
also required and necessary to assess and 
address any individual concerns. Welfare 
should be assured by such measures, 
designed to promote and provide a safe 
workplace without risks to anyone’s health.

To resume routine scanning and ensure 
minimal risk of infection to everyone, 
a workplace preparedness plan, setting 
out precise infection control guidance 
is required. To aid the formulation of 
processes, a consideration of current 
infection control strategies with a view 
to collate best practices was sought. 
A snapshot survey of the views of 
healthcare professionals reflected some 
current infection control approaches with 
suggestions for potential improvements. 
A series of measures to consider are 
proposed to supplement limited data on the 
topic of enhanced practices to implement 
during a period of sustained infection. In 
consultation with MRI radiographers and 
other healthcare professionals this resource 
offers existing strategies, observations and 
suggestions to support infection control 
processes when scanning MRI outpatients. 
The proposals are based on evolving 
guidance from many sources (Reference 
Appendix 1 https://www.sor.org/learning/
library-publications/imaging-therapy-
practice/library). The latest guidance 
should always be followed, and any steps 
can only be supported by conducting 
appropriate risk assessments locally to 
consider introducing those measures that 
are suitable and required.

Methodology
Following general discussions on the UK 
MRI Safety Facebook (FB) group, regarding 
a project to find best practice during a 
pandemic, a plan to research views of the 
wider MRI community was made.

A snapshot survey of over 70 practising 
MRI radiographers, two radiologists, three 
physicists, two radiography educators and 
a patient safety director were contacted 
via email. Two radiographers made 
contact unprompted through seeing the 
FB posts and asked to be involved in the 
project. Responses were received from 
approximately one third of those surveyed, 
describing their current infection control 
strategies with suggestions for potential 
improvements. Their comments helped 
to develop an infection control pathway 
and the associated control measures. 

Information was also sought on any 
respiratory PPE that had been tested in 
the scan room. The physicists were asked to 
review a table which classified respiratory 
PPE in terms of its MRI safety conditions.

Background to Covid-19 Disease 
and the Timeline of the Global 
Pandemic
On 31 December 2019, several pneumonia 
cases were detected in Wuhan City, Hubei 
Province, China. The cases were described 
as a ‘cluster’ indicating an unusually high 
incidence of a disease in one location. The 
cases were all found to be linked by time and 
place so the cluster could then be officially 
defined as an ‘outbreak’ of a disease5. The 
Huanan Seafood Wholesale Market in 
Wuhan was identified on 1 January 2020 
as the location of most of the cluster of 
infection and was closed. The market area 
was then sanitised and disinfected. From 
31 December to 3 January, 44 cases of ‘a 
pneumonia of unknown aetiology’ were 
identified, a definition used by health 
surveillance teams following disease 
criteria established after the Severe Acute 
Respiratory Syndrome (SARS) outbreak 
in 2002-20036. Although the cause of the 
pneumonia was still unknown, there was an 
early intervention in Wuhan to try to reduce 
its spread. 

A virus was identified by the Chinese 
authorities as the cause of the pneumonia 
outbreak on 7 January. Five days later, 
China shared the genetic sequence of the 
coronavirus7. Having the genome data 
made it easier and quicker for any country 
to design diagnostic tests for the disease. 

The first reported case of Covid-19 
outside China was imported from Wuhan 
to Thailand on 13 January8 Within the 
month the disease had been imported from 
Wuhan to Japan, Korea and America, 
finally reaching Europe on 24 January in 
France. In February it had reached Africa. 
By 11 March 2020, the World Health 
Organization (WHO) declared the outbreak 
of Covid-19 a pandemic9.

The virus and the disease were officially 
named on 11 February as the severe 
acute respiratory syndrome coronavirus 2 
(Sars-CoV-2) and Covid-1910 respectively.

According to the latest figures, accessed 
2 August 2020, Covid-19 is in 188 of the 
19511 countries/sovereign states of the 
world. The disease is responsible for over 
41,000 UK deaths and more than 780,000 
deaths globally12. The WHO state that the 
disease is accelerating and still to reach a 
peak.

Implementing Appropriate 
Infection Control Measures 
Requires a Hierarchy of Controls
A hierarchy of controls to reduce disease 
transmission using a combination of 
measures is required13. A multi-tiered 

Step 6
MRI scan room

Outpatient taken into scan room by 
Radiographer

Unless slide-sheet available per patient, linen 
sheet per patient can be placed on non-dockable 

table to act as slide sheet in emergency

Radiographer positions patient for their scan 
using minimum physical touch

Type of mask worn by radiographer and by 
patient with MR conditions for patient use when 
scanning, guided by MRSE/infection control team

Once patient in bore, Radiographer doffs PPE per 
local policy or keeps PPE on to enable responding 

to patient if call-button pressed or emergency. 
This splits cleaning/scanning role

Radiographer wearing PPE (as per local policy) 
ensures patient uses hand sanitiser before 

entering scan room

Step 7
Patient’s scan complete

Outpatient taken out of scan room and 
guided back to CAA by Radiographer

Patient removed from scan room and directed to 
changing room to re-dress and retrieve belongings

Radiographer(s) undertakes scan room cleaning/
disinfection/decontamination, following local 

guidance

Wearing PPE, patient’s pathway retraced, cleaning 
items potentially touched by patient/carer

Radiographer wearing PPE leads patient out of 
CAA and back out to waiting room

Radiographer wearing PPE re-enters scan room 
to remove patient

Radiographer’s PPE doffed, as per local policy, 
after patient has left CAA

Fresh PPE as per step 5 donned by radiographer 
who receives next patient

Sessional use of PPE risk assessed and disposed 
of after each session or if damaged, soiled, or 

uncomfortable
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approach is proposed for MRI units to 
prepare for the resumption of outpatient 
scanning. Ten measures are recommended 
for consideration: (See Table 1 which 
includes complete explanations of each 
point. https://www.sor.org/learning/
library-publications/imaging-therapy-
practice/library

1. Pre-appointment call to the patient to 
perform initial health and MRI safety 
checks

2. Universal mask-wearing for all within 
the building and eye protection for 
Health Care Workers (HCW)

3. Health surveillance to identify 
symptoms of Covid-19 and temperature 
checks performed on everyone entering

4. Temperature checks of staff exiting the 
building

5. Weekly testing of HCWs for Covid-19 
infection

6. MRI safety assessment of all respiratory 
PPE worn by patients and staff in the 
scan room

7. Implementing tools, barriers and 
technology to ensure physical distancing

8. Personal protective equipment for 
healthcare workers

9. Cleaning and disinfection 
10. Decontaminating the scan room

The measures are implemented into a 
typical outpatient’s journey through the 
healthcare facility, as depicted in a 7-step 
pathway (Figure 1). The reasons why 
the interventions are required with some 
proposed solutions are detailed (Table 1). 
The first classification table of MR safety 
conditions of respiratory PPE, preliminary 
tested by various groups has also been 
developed (Table 2: https://www.sor.org/
learning/library-publications/imaging-
therapy-practice/library). 

How Sars-CoV-2 can Spread
The virus can be dispersed to others by 
coughing, sneezing, talking and breathing. 
Virus particles make contact via the mucous 
membranes of another’s mouth and nose 
and the conjunctiva of the eyes14 Sars-CoV-2 
can spread through large droplets over a 
short-range and through small airborne 
droplets of either short or long-range. 
The particles can remain airborne for a 
considerable time. Understanding how 
the virus can be transmitted allows the 
appropriate PPE to be used in the correct 
settings15. Unprotected contact near an 
infected person or touching a surface 
containing the live virus (fomite contact)16 
can lead to infection.

Healthcare Workers’ Lives are 
as Important as the Lives of 
Those They Treat
The need to provide adequate PPE to limit 
infection to HCWs is evident. No one, as 
stated by the Society of Radiographers 

As restrictions ease, the need for 
departments to plan and prepare 
appropriately for restarting routine 
scanning is evident.

(SoR), ‘should be expected to put their 
life and the lives of their families at 
risk because of the lack of adequate 
protection’17, emphasising that the lives 
of radiographers are just as important as 
those of the patients they treat. Since the 
Health Secretary said that hospital workers 
are more likely to catch coronavirus, the 
government, in June18, made face coverings 
compulsory for anyone entering a hospital. 
This is welcome, especially in areas with 
community transmission19 or where the 
two-metre rule is breached. Asymptomatic 
and pre-symptomatic people have helped to 
spread the disease, so this edict now affords 
HCWs the same protection as workers in 
shops20 and public transport21. The patient’s 
personal face covering, however, may not 
be safe for use in an MRI scan room (Table 
2: https://www.sor.org/learning/library-
publications/imaging-therapy-practice/
library)). Providing patients with a fresh 
mask may be a solution but could be 
thwarted if previously documented PPE 
supply problems recur22,23,24. 

Development of comprehensive 
guidance on precise infection control 
processes for every setting during a 
pandemic continues. Government advice 
is constantly being reviewed and updated25 
potentially exacerbating plans to design 
appropriate infection control strategies 
for MRI units. The dynamic nature of 
the changing guidance regarding this 
pandemic is well demonstrated by this 
relatively recent change to practice over 
face masks. This is also reflected by the 
list of potential symptoms to identify early 
infection rising too.

The Need to Conduct Risk 
Assessments and Health 
Surveillance to Maintain 
Workplace Safety
Until widespread testing becomes 
available26, minimising the risk of 
asymptomatic or pre-symptomatic 
transmission of the virus is a workplace 
priority. Universal face coverings are 
now mandated for this purpose. The case 
for instituting health and temperature 
checks of everyone trying to enter a unit 
to try to identify positive cases is also 
supported27 but not compulsory. The 
USA recommends health surveillance 
screening at the entrance of healthcare 
facilities. Introducing such checks could 
be considered an employer’s statutory 
duty during a pandemic, where ‘...Every 

employer shall ensure that his employees 
are provided with such health surveillance 
as is appropriate having regard to the 
risks to their health and safety which are 
identified by the assessment’28. In this case, 
the risk assessment would be conducted by 
the employer to find out if an employee is 
infectious. The duty of the employee is that 
if they have Covid-19 symptoms29, they are 
obliged to follow government guidance. As 
described in Figure 1, initial health checks 
are proposed before anyone is permitted 
to travel onwards through the healthcare 
facility.

The Use of Face Coverings as 
Source Control
Instigating ‘source control’ means reducing 
exposure to the source, a potentially infected 
individual, to protect anyone the source 
meets, called the ‘receiver’. Source control 
is considered one of the most important 
strategies for managing infections30. 
Respiratory source control by the source 
wearing a face mask can reduce the 
receiver’s exposure. Surgical face masks, for 
example, have been shown to reduce droplet 
transmission from the exhaled breath of 
symptomatic individuals31,32. Potentially 
most people infected may be asymptomatic33 
confirming that universal mask-wearing is 
a vital tool to implement source control34. 
Interrupting the virus transmission link this 
way could help to protect everyone35,36,37,38. 
Preventing nosocomial spread is imperative, 
especially as the risk of transmission from 
asymptomatic patients is far greater than 
previously thought. UK guidance on face 
coverings now matches that of other nations 
with high death rates due to Covid-1934. 

Two Metre Safe Distance 
Cannot be Maintained when 
Setting Patients up for a Scan
Recommended guidance to reduce 
infection risk is to maintain a two metre 
safe distance39 from others. Employees 
are advised to undertake a workplace risk 
assessment where they have direct contact 
with any patient17 to check if this distance 
is breached and where it is, to ensure that 
PPE is worn. The SoR confirm that for their 
members (radiographers) when dealing 
with patients, this distance will be breached. 
Therefore, unless the patient has been 
tested negative for Covid-19, appropriate 
PPE should always be worn to protect 
against possible infection. In MRI units, 
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Reflect on what infection control processes 
currently exist in your department and 
review your department’s infection control 
standard operating procedures (SOP). 
Based on the content in Table 1 (online), 
consider if any of the measures are currently 
incorporated. 
Discuss whether the SOP contains all 
the information you need to help you to 
understand how to deal with all relevant 
workplace infection risks during this 
pandemic. For example, does it contain:
1. What PPE should be provided when 

working with direct patient contact?
2. How to and where to don, doff and 

dispose of PPE?
3. What PPE is used for single use and 

sessional use?
4. How were any masks/respirators tested 

for patient and staff safety in the scan 
room? Compare with methodology in 
Table 2: https://bit.ly/2QdmONf

5. How to disinfect any PPE designated 
for re-use or any that is shared?

6. What is the difference between cleaning 
and disinfecting items?

7. What system to use for 
decontaminating a room?

8. What health surveillance system for 
staff and patients is performed?

9. Under what circumstances a patient 
can remove their mask and the need for 
eye protection for any staff with close 
contact?

Read the details of the ten suggested 
measures in Table 1: https://bit.ly/2QdmONf. 
Consider if, how and why they could be 
implemented in your unit or why any 
of them might not be suitable for your 
workplace. 
The measures proposed were formulated 
from existing and suggested infection control 
strategies. Consider how networking and 
collaboration are an integral part to devising 
best practices for our profession, especially 
during a pandemic when guidance is evolving 
about Covid-19.
Researching best practices for infection 
control during a pandemic is an ongoing 
collaborative project. Please get involved 
by sending any comments or suggestions. 
Contact mrisafetymatters@btinternet.com 

risk assessments on any issues related to 
PPE would likely involve the local infection 
control and MRI clinical imaging team, plus 
the department MR Safety Expert (MRSE). 

As we must consider that anyone, unless 
proven otherwise, could be infected, perhaps 
a more pragmatic approach to preventing 
infection may mean that a facemask and 
eye protection is always recommended for 
healthcare workers (HCW) with direct 
patient contact, especially where community 
transmission is prevalent. For anyone 
working in the scan room, near the bore 
fan there is an additional risk of airborne 
pathogens being potentially recirculated 
by air flow15. This emphasises the need for 
the patient to keep their mask on in the 
scan room and for the HCW to wear eye 
protection and a mask. This might prevent 
room ventilation-induced airflows or air flow 
from the bore fan from increasing the risk of 
infection from any airborne pathogens.

MRI Scan Rooms Present 
Additional Challenges to Ensure 
Infection Control
The electromagnetic fields present in the 
scan room add challenges to infection 
control management: no respiratory 
PPE has been labelled for MRI safety40 
(although Table 1 provides some interim 
testing results: https://www.sor.org/
learning/library-publications/imaging-
therapy-practice/library); only MR 
Conditional or MR Safe equipment for 
cleaning the scan room should be procured, 
which can be limited in terms of choice and 
fitness for purpose; disinfecting the bore 
can be difficult as, without the appropriate 
cleaning device, personnel may place 
themselves at risk of contamination if 
reaching inside the bore to clean it; there 
is increased risk of aerosol transmission 
in an enclosed or restricted space such 
as in a scan room or scanner bore; 
decontamination of the scan room is 
required to remove any potential airborne 
contaminants but the method to achieve 
this may not be straightforward. Some 
recommendations for solutions to consider 
can be found in Table 1, Step 7.

Preparing for fluctuating rates 
of community transmission
Regions may experience infection spikes. 
To contain and remove infection risks 
during a pandemic requires long-term 
changes to behaviour, practices and 
procedures. Any increase in the local ‘R’ 
number requires departments to be flexible 
enough to adapt to local circumstances 
and to have a plan on how to reinstate 
restrictions. When the ‘R’ number declines, 
HCWs should not automatically reduce 
adherence to PPE recommendations. Any 
non-compliance, due to complacency or 
a false sense of security, could threaten 
their personal safety and that of their 

colleagues and patients. Extra time is 
required to incorporate preparation 
and cleaning tasks, which impacts the 
number of patients who can be scheduled 
in any session. Waiting list managers 
must be made aware of this to prevent 
undue pressure on staff. Strain caused by 
inappropriate scanning list expectations 
could lead to staff ‘cutting corners’ when 
implementing infection control processes. 

Conclusion
As restrictions ease, pressure on MRI 
units to progress the substantial new and 
backlogged waiting lists rises. The need 
for MRI departments to establish best 
practice for minimising infection risks is 
urgent. The benefits of sharing existing 
and suggested strategies when knowledge 
is still evolving on Covid-19 may be 
appreciated. Establishing processes to 
reduce transmission of a virus for which 
there is no vaccine is critical. The timeline 
from when the outbreak was declared to it 
becoming a pandemic helps to appreciate 
the rapidity of disease spread and the need 
for an urgent sustained response to halt its 
progression.

Managing infection control in MRI 
scan rooms is complex. Maintaining 
the recommended safe distance 
when scanning is impractical. The 
electromagnetic fields impact on the 
respiratory PPE that can be worn, as 
well as the equipment and processes that 
can be used for cleaning, disinfection and 
decontamination. However, MRI teams 
are used to overseeing multiple safety 
issues. Mitigating risk is embedded into 
their practice and approach. Embracing 
Covid-19 infection control measures in a 
similarly consistent and thorough way can 
ensure the safety of everyone who works 
in and attends an MRI unit.

As community transmission ebbs, 
any relaxing of the tight controls and 
checks that have been put in place must 
be justified. Reducing infection control 
safeguards too early could risk negating 
efforts previously made to keep units free 
from Covid-19. The backlog must be tackled 
in a safe and consistent way which takes 
into account the extra time required for 
diligent processes to be performed. The 
likely stresses such huge waiting lists have 
on radiographers and other HCWs must also 
be appreciated. Consequently, a lower daily 
number of patients than were scheduled in 
the ‘pre-Covid-19 era’ must be accepted.

This multi-tiered approach filters out 
the potentially infected and incorporates 
practical and innovative infection control 
strategies specific but not exclusive to 
MRI units. These steps encourage actively 
managing the risks to try to prevent 
future outbreaks.
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