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Table 1:  Practical steps to optimise patient and staff safety during a pandemic    

Infection control measures to consider in a typical MRI outpatient’s pathway 

 

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

Patients may fear attending for appointments in case they contract COVID-19. This could lead to adverse health outcomes due to 
delayed or missed diagnosis. Convincing patients that infection control measures have been introduced may help to reassure 
anyone with attendance concerns. Pre-appointment information should explain what interventions have been initiated: that 
checks to identify those with COVID-19 symptoms or to find those who may be at a higher risk of having it will be performed; 
hand sanitisers will be made available; gaps between appointment times have been incorporated for cleaning and disinfecting 
and environmental changes have been made to ensure physical distancing. To maintain confidence in the physical measures 
introduced, the patient should not, for example, be met with a queue of people when trying to enter the building or department. 
To avoid queues forming, the patient could be asked to arrive no earlier than their appointed time and to wait in their car or a 
designated area where they can sit and wait while being appropriately distanced from others. In such circumstances, establishing 
a system to phone patients to tell them when to enter the unit could prove useful. Such interventions, to try to deter patients 
from close contact with others, may optimise service efficiency by increasing patient confidence in the system of controls in place. 
This may be especially appreciated by those who are in a shielded group and help to encourage patient attendance and 
compliance. 

Patients should be asked to attend alone to prevent the risk of any escort having or contracting the disease. 

Establishing the patient’s health status before booking could filter out those who may have symptoms. An initial pre-booking 
telephone interview asking both health surveillance questions and some limited MRI screening questions may also identify 
anyone who has obvious MRI contraindications. Any MRI safety concerns, which require further clarity e.g. an unknown implant 
or orbital foreign body, could then be investigated. This might prevent a wasted slot and a patient journey.  

Any pre-booking call should be made as close to the patient’s appointment date as possible so that any concerns are current.  The 
call could be performed by trained administration staff. If an interpreter is required, they could also be involved with the call and 
instructed to ask the patient about MRI contraindications. Arrangements could also be with the interpretation service so that on 
the day of the appointment an interpreter could be booked to be available by phone. This could assist with any questions from 
staff to the patient or from the patient to staff which might prevent the need for the patient to bring an escort to interpret for 
them.  

Step 1 Outpatient arrives at entrance, only carers and employees permitted unless by prior agreement 

Measure 2 Universal mask-wearing for all within the building and eye protection for HCWs  

Pre-appointment information plus entrance signs41 and posters remind and prepare patients for the checking processes. As masks 
are now mandatory in healthcare settings, as a method of source control, the patient should arrive with their own mask. 
However, for any patients it may be prudent to provide a fresh surgical mask for infection control purposes as the patient’s own 
mask may not be hygienic. For MRI patients their own mask may also contain metal rendering it either MR Conditional or MR 
Unsafe. It may even have silver embedded within it purporting to make it antimicrobial. A safer option for MRI patients may be to 
replace any patient’s own mask with one which has been risk assessed and agreed with the clinical imaging and infection control 
team plus the MR Safety Expert (MRSE). No masks have been labelled for MRI safety conditions so a local risk assessment should 
always be performed on any masks worn by the patient or HCW. Table 2 provides the first classification of preliminary MRI safety 
testing of respiratory PPE. 

Some patients have a medical dispensation or are too young to wear masks. HCWs should ensure they wear eye protection as 
well as masks when dealing with such patients otherwise their eyes may be exposed to virus transmission from the non-masked 
wearer’s mouth or nose droplets as they enter the conjunctiva of the eyes, a suspected transmission route of Sars-Cov-2. 
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Perhaps only in areas with no community transmission can the use of a facemask without eye protection be recommended for 
HCWs. 

Step 2 At external screening area or entrance to facility or at MRI reception area 

Measure 3 Health surveillance to identify COVID-19 symptoms and temperature checks on everyone before proceeding 
further 

Once wearing a mask, everyone entering observes hand hygiene and steps forward for COVID-19 related questioning. The checks 
are ideally performed at the building entrance or in an external screening facility. This filters out the potentially infected before 
they can contaminate anyone in the building and before they reach the scanning unit (as per pre-appointment phone call checks). 
If checks are performed on everyone trying to enter the building this requires the agreement and involvement of the entire care 
facility42. Health surveillance staff may likely be infection control personnel. A coordinated and proactive response from 
management, estates and infection control teams may encourage and enable a controlled system to be introduced which can be 
sustained even when community transmission rates appear to dip. 

The questions asked are as per the pre-appointment call and should be based on the latest guidance, in relation to COVID-19 
symptoms 27 43 and relevant concerns e.g. do they have any of the following: a fever, dry cough, tiredness, aches and pains, nasal 
discharge, congestion, headache, conjunctivitis, hoarseness, shortness of breath, sore throat, wheezing, sneezing, loss of sense of 
smell or taste, diarrhoea, skin rash, discoloration of fingers or toes? They could also be asked if they or anyone they live with is 
self-isolating or have they had contact with a contagious person or travelled abroad in the last two weeks? If ‘yes’ to any 
questions, patient instructed as per local policy and government advice regarding testing and self-isolation. They may be advised 
to contact their GP or phone NHS 24 on ‘111’ if their condition deteriorates. If the patient is acutely unwell, a local process should 
guide the patient to appropriate care. The symptomatic patient should also be told to contact the NHS test and trace service29 to 
alert others who may need to self-isolate. The appointment should be rebooked as per local policy, when either a negative test 
result is confirmed or after an appropriate period of self-isolation.  

Everyone’s temperature should be taken using a non-contact type thermometer approved for use as a medical device by the 
MHRA. If a temperature is ≥37.8°44, as per national guidance, this suggests a fever and potential indicator of infection. If the 
person answers ‘yes’ to any questions as illustrated by the flowchart, Figure 1 this could also indicate infection. The patient is then 
advised as per local policy and government advice.  

If the patient is symptomatic but an urgent referral, the decision to scan is based on a risk-versus-benefit analysis made by the 
radiologist. If the decision is to proceed with the scan, precautions are followed as per local policy for dealing with positive cases.  

To avoid queues and for logistics, limit and monitor41 the number of entrance/exit points used. Consider auditing when the 
busiest periods are and have more surveillance staff present at those times. 

The extra time required for health checks should be accounted for when appointing patients. 

If a carer enters with the patient, their contact details must be made available17 in case they or someone else they were in contact 
with during their visit later tested positive for the disease. 

Measure 4 Temperature checks of staff exiting the building 

Consider establishing specific exits to enable performing temperature checks on HCWs to identify infection early. Any staff with a 
high temperature should then be sent for a COVID-19 test29 45. This could prevent HCWs and anyone they have been in contact 
with from either self-isolating unnecessarily, if the test is negative or, if positive, taking the necessary steps to reduce the risk of 
further community transmission. 

Measure 5 Weekly testing of health care workers (HCW) for COVID-19 infection 

Current estimates of the virus incubation period, which is the delay between an individual becoming infected and developing any 
symptoms, is approximately 5 days 46 47 with a range of between 1–11 days. The maximum incubation period used to define the 
period required for isolation, is currently 14 days.  
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Consider weekly testing of rostered staff to identify infection at an early stage to minimise the risk of transmission to other HCWs 
and patients. If the test is positive the HCW would go home to self-isolate but so must anyone they have been in contact with.  

Testing could suggest infection status to avoid staff unnecessarily self-isolating if the test turns out to be negative. However, be 
aware that staff who test negative for SARS-CoV-2 but who appear to be symptomatic should have any negative test results 
interpreted with caution. Only following a risk and clinical assessment should the decision to allow them to continue to attend 
work be made29. A decision to retest any symptomatic HCWs should be considered if the test is negative or inconclusive and the 
onset of symptoms started less than 5 days previously. Testing only identifies the presence of virus at the time of the test and is 
most effective in the first 3 days of symptoms appearing 29 45, until day 5 of symptoms. Retesting after day 5 should only be done 
for a specific reason39, agreed on a case-by-case basis. So, if tested too early the infection may not be identified. In such 
situations, any pre-symptomatic HCW could test positive later but be transmitting the virus to others in the meantime. For this 
reason, repeat testing of all HCWs should be considered41, weekly, or as required. Staff who have previously tested positive 
should be exempt from re-testing within a period of 6 weeks from their initial illness onset, unless they develop new symptoms, in 
which case they will need retesting 29.  

Having had COVID-19 previously is not considered to be any proof of future immunity to being re-infected 29. 

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

As no respiratory PPE is currently labelled for MRI safety conditions. The decision over the type of masks to be worn by MRI 
patients and staff is usually made by a local risk assessment by the clinical imaging team, local MRSE and infection control team. 

Surgical masks may contain a metal nose strip rendering them MR Unsafe, if ferrous, or MR Conditional 40, if nonferrous, e.g. 
aluminium. The presence of metal in the static magnetic field incurs a risk of any mask being subject to movement from 
translational (attraction) and torque (rotational) forces, if ferrous, and by movement from Lenz’s law/forces (repulsion), if 
nonferrous. This potentially makes any mask containing metal unfit for purpose. With the agreement of the infection control 
team, the metal could be removed from a surgical mask, sealing the mask against the face with medical tape instead. A risk-
assessment of the potential infection risk of a less well-fitting mask over the potential adverse effects caused by the 
electromagnetic fields must be made. Masks with any metal also have the potential to heat up, if exposed to the transmitted 
Radiofrequency (RF) fields48. If only masks with metal are procured, a risk assessment by the MRSE is required to assess if the 
metal will cause any heating risks or artifact problems for the patients. Any metal should be removed if the scan exposes the 
mask to the transmitted radiofrequency (RF) fields, e.g. for examinations of the head, neck, upper chest, brachial plexus, shoulder 
or clavicle.  

Fitted FFP2/FFP3 (filtering facepiece) respirators should also be checked for MRI safety conditions in case they contain metal.  

To provide suggestions on possible respiratory PPE to consider, a unique collection and classification of preliminary testing of 
masks, respirators and powered hoods has been tabulated and provided in Table 2.  

Step 3 Outpatient arrives at the MRI unit reception area  

Measure 7 Implementing tools, barriers and technology to ensure physical distancing 
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Physical distancing is encouraged by:  

• Demarcated zones displaying the appropriate 2 metre distances using, for example, floor tape, paint, specially designed 
Lino or specialised mats with safe distances and footprints printed on them. 

• Changing the department layout to introduce one-way systems to help to reduce staff and patient contact. 

• Reception desk screens with telephones placed either side of this barrier so that patients and reception staff can speak 
safely and more easily to each other. If no reception desk screen is present, the telephone could be placed at an 
appropriate 2 metre distance from the reception desk. The appliance must be cleaned after each person’s use 

• Waiting room seats spaced apart with consideration on placing 2 seats together to enable patient and carers to sit 
together 

• Stagger appointment times for shared modalities e.g. to keep MRI and CT patients separated where possible 

• Minimise the number of staff and patients who interact by planning the workflow so that everyone knows which staff 
will be dealing with which patients 

• Stagger staff start times and breaks to limit personnel in changing rooms, coffee rooms and canteens etc. 

• Consider introducing team segregation where fixed staff groups49 work separate shifts to ensure that one group is fit to 
work if the other must be quarantined 

• Staff that can work remotely should be encouraged and helped to do so; consider utilising telehealth and video 
conferencing to allow radiologists to remain offsite but able to vet, report and attend meetings. 

• Use a specific control room telephone, tablet, smartphone or PC to interact with offsite staff in real-time for live 
discussion and chat. This may help to support staff who may feel ‘isolated’ or ‘abandoned’ by having no onsite 
radiologists. 

• If onsite, consider making single person radiologist reporting rooms. 
• Consider cordoning off or creating a private area in or near the waiting room for patients who require pre-scan oral 

preparation to reduce the risk of virus transmission from others in the waiting area via their drinks (through potential 
droplet/airborne contamination). 

Step 4 Outpatient met by radiographer (or other HCW as per local policy) at the entrance to Controlled Access Area 

Measure 8 Personal protective equipment considerations for health care workers 

HCW’s PPE is decided by local policy but should be the minimum recommended by national guidelines and risk assessed for each 
workplace. 

Training is required (by the infection control team) to demonstrate how to don, doff and dispose of PPE to ensure that every staff 
member understands and is competent with the standard infection control practices required. It should not be assumed that 
donning and doffing can be done safely without a demonstration. It is possible to be cross contaminated by PPE being removed 
incorrectly.  

Written standard operating procedures (SOPs), detailing all the departmental infection control processes are required. By reading 
and understanding the processes and policies may help staff to comply with them. 

Any specific PPE, such as a visor, should only be shared by agreement and guidance from the infection control team. Consider 
‘rostering’ any such items that must be shared only after it has been disinfected and left for 72 hours before re-use. This is the 
maximum time the virus is estimated to survive on plastic surfaces47. If it is possible to leave the item for up to 5 days, before 
reuse, this may be even safer as this is the time the virus is estimated to survive on inanimate objects. 

Respirators, if properly fitted, provide a better face seal than a surgical mask and may be more appropriate for HCWs for sessional 
use. A session constitutes a period where duties are undertaken in a specific environment, e.g. an MRI session/list.  Any mask 
which becomes soiled, damp or used for longer than the manufacturer’s recommended time should be replaced. 

Ensure staff have sufficient breaks if wearing PPE as the apparel could make them feel hotter and consequently more tired. 

If only non-fluid-resistant surgical masks are available for HCWs then usually single use only is recommended. Any surgical mask 
should be worn with the light side against the face and pleats facing downwards 

Gloves and a plastic apron are for single use only. If gowns are worn, instead of an apron, they protect the arms from 
contamination. Forearms may require to be washed after an apron is worn as the apron leaves them unprotected.  
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A visor may provide more comfortable eye protection than goggles, especially if prescription glasses have to be worn underneath 
any eye protection. In certain circumstances, if a visor is worn with no mask, this would allow the patient to see more of the face 
of the staff dealing with them which may improve the patient’s experience and compliance especially for any deaf patients who 
lip read. However, there is a greater risk of infection if no mask is worn under a visor and should only be permitted in approved 
circumstances and by agreement with the clinical imaging and infection control team.  

Step 5 Outpatient taken into the Controlled Access Area 

Measure 9 Cleaning and disinfection guidance 

Ensure the departmental infection control SOP details the cleaning and disinfection processes to follow. How to clean any pre- 
scan preparation items, should also be included, for example, how jug collected and cleaned. Disposable drinking cups should 
only be given to patients. Infection control precautions are required over vending machines and, any water or beverages 
dispensers. 

Any stationery or screening form touched by anyone should be cleaned with hand hygiene observed. If an electronic screening 
form is used this may avoid many handling, infection and storage control issues. 

The patient should be allocated a specific changing room and locker to help direct post cleaning tasks. Ensure that only a single 
set of scrubs or a gown, as per departmental clothing policy, is provided to prevent any cross-infection risk from anyone touching 
any visible available linen in the changing area. 

If more than one scanner is available, consider utilising one for scanning confirmed or suspected COVID-19 cases only. This 
scanner will incur more downtime due to the longer disinfection waiting times required between positive cases. If there is only 
one scanner available, consider scanning any positive cases at the end of the list, to facilitate workflow efficiency and cleaning. 

Step 6 Outpatient taken into the MRI scan room 

Consider changing workflow practices to split the cleaning and scanning tasks by designating “clean/unclean” personnel roles for 
each patient. This may help to avoid cross-contamination and to speed up the cleaning process. The “clean” HCW should have no 
patient contact, and scan, while the “unclean” HCW wears PPE and deals directly with the patient. The ‘unclean’ HCW should not 
enter the control room until their PPE is doffed. Having this HCW remain with PPE donned while the patient is scanned may also 
be useful to enable a quick reaction to any emergency or to attend to the patient if they press the ‘call /panic’ button. 

In a medical emergency, the patient would normally be removed from the scan room quickly to receive appropriate care. In a 
resuscitation situation, before starting cardiopulmonary resuscitation (CPR) or where suction is required, PPE for aerosol 
generating procedures (AGP) should be worn. If CPR or suction is required, it would therefore be useful to ensure a dedicated 
emergency pack is available on or near the CPR/emergency trolley/suction with a range of small, medium and large respirators to 
approximately fit most face sizes. 

Ensure all required coils/positioning devices are easily accessible. To aid cleaning of any coils, which are difficult to clean, place 
manufacturer’s wipeable pads/sponges as a barrier between the patient and the coil. Consider having a specified cleaning area 
for placing coils or pads so that there is a methodical approach to cleaning items before they are moved to the storage area. 

Use of disposable headphone covers and pillow covers are recommended. Headphones should be wiped down with disinfectant 
wipes after each patient use though as the covers can become moist from the patient’s body heat. 

Where and when PPE is doffed is decided as per local policy. Recommended this is done in an area away from others to reduce 
the possibility of contaminating other areas. Consideration must be made over where to remove a mask, if soiled, if the room is 
potentially contaminated (see notes for decontamination in Step 7). 

Clean hands before and after every patient contact and after removing some or all PPE. 

Step 7 Outpatient taken out of the scan room and out of the Controlled Access Area 
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Follow local and scanner manufacturer’s guidance for cleaning and disinfection procedures once the patient has left the scan 
room. It is important that HCWs know how to disinfectant items properly. The infection control team should be able to provide 
guidance. 

Disinfecting is not the same as cleaning. Disinfectants are inactivated by the presence of organic matter such as blood. Therefore, 
they are poor cleaners. Items that are visibly dirty should first be cleaned using soap and water and then disinfected. Disinfectant 
solutions usually require to be left on items for an appropriate wet/dwell/contact time50 (amount of time the disinfectant is 
required to be left on the surface to be effective). This is defined by the product’s safety data sheet. Be aware that disinfectants 
are normally chlorine/bleach solutions which are corrosive and can damage metal and skin and discolour items. It is important to 
wear PPE when disinfecting items and to ensure the room is well ventilated. Rinse any items that have been disinfected with 
water after the appropriate contact time to remove residue and to prevent damage. Disinfectant solutions should normally be 
prepared fresh, daily, as they are light sensitive and less effective over time.  

A scan room and departmental cleaning regime is required, after each patient has left the department. An in-depth, more 
thorough, cleaning and disinfecting regime is recommended to be performed daily when scanning has finished at the end of the 
day. 

After the patient has left, all potentially touched items are collected and cleaned in one area before being moved back to the 
storage area. For the daily clean, at the end of the day, or as per policy, clean the room methodically in a clockwise direction, 
going from the uppermost item to the bottom, wiping any items with linear strokes not circular which could re-contaminate 
surfaces. Removing unessential items from any areas means less items to clean.  

Extra time is required to incorporate extra preparation and cleaning tasks, which impacts the number of patients that can be 
scheduled in any session. Any disinfection programme must be kept under constant review to reflect updated guidance and 
current circumstances.  

Priority in the scan room is to make sure all surfaces potentially touched by anyone are cleaned and disinfected, for example: 

• pads, mattress, coils, patient call button, table-top and underneath the table with the table in and out of the bore, 
scanner control panels, front and back “faces” of the scanner, the holding areas of coils, the inside walls of the bore 
which can be cleaned using a non-magnetic type ‘swiffer’ with detergent wipes attached to it. 

Once the patient has left the CAA and the reception area, any items in the patient’s pathway that could be touched by the 
patient, from entering the unit to leaving, should also be cleaned, for example: 

• doorbell, door handles, countertops, changing room, locker, seats, tables, toilet, faucet, wheelchairs, walking 
sticks/frames, light switches 

Priority for cleaning in the control room should be for anywhere that any staff may have touched such as: 

• Countertops, door handles, light switches, desks, desk phones, keyboards, monitors, chairs, printer, stationary 

The use of personal mobile phones by staff throughout the day should be discouraged as these devices are likely to be touched 
several times a day with unwashed hands. This emphasises the need for making behavioural adjustments for the common good. 

Developing an infection control ‘handover checklist’ for engineers coming to service any equipment could be useful. This provides 
evidence that the equipment has been disinfected prior to the engineer receiving it. When handing back the equipment ensure 
that a similar checklist is received from the engineer to identify what equipment or items they have touched. These items need to 
be disinfected again after the engineer leaves before the equipment is put in to use again.  

If uniforms must be taken home to be washed, use washable bags or pillowcases which can go straight into the washing machine 
on their own on a hot wash. 

As per local policy, treat linen/scrubs/gown as infectious and place in appropriate infected linen bag. Avoid all unnecessary 
agitation of linen. 

It is also critical that departments plan how to maintain a daily cleaning and disinfecting strategy. To ensure quality control of 
cleaning regimes, consider monitoring with spot checks and audits. 
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Measure 10 Decontaminating the scan room 

As the scanner bore fan is required to control the temperature for both patient comfort and safety, it should never be switched 
off when scanning. However, the fan could potentially recirculate airborne pathogens throughout the scan room. If the patient is 
not wearing a mask the risk of any airborne virus particles is greater as their droplets are not contained within a mask. 
Decontamination of the scan room is required to remove the risk of any airborne contaminants and will physically reduce the risk 
of exposure to infection. After an AGP this is essential, but it may be pragmatic to decontaminate the scan room after every 
patient in case they are symptomatic, asymptomatic or pre-symptomatic. A single air change is estimated to remove 63% of 
contaminants, after 5 air changes less than 1% is thought to remain51. Hospitals may have good air filtration systems 52 but the 
number of air changes performed by the scan room’s ventilation system per hour should be evaluated to make sure that it is 
sufficient to completely clear the room of airborne contaminants. This will also determine how long to isolate the room after the 
forces air changes commence. Until the air is replaced everyone should have respiratory protection if they are in the scan room. 
Any mask or respirator if soiled, should not be removed in the scan room when doffing PPE until the decontamination procedure 
has occurred.  

If the room’s ventilation effectiveness is inadequate or unclear an alternative means of scan room ventilation could be considered 
which involves initiating the helium extract circuit to clear contaminated air. This extracts the air externally by pressing the 
override/gas extraction button, automatically forcing scan room air changes. This may be an efficient method to replace the air 
but as its primary function is to clear the room of cryogen gases during a quench, any decision to use this to decontaminate the 
room should be made only following a risk- benefit-analysis. This should involve the clinical imaging, infection control and estates 
team as well as the local MRSE and scanner manufacturer. The number of air changes over a specific time initiated by this process 
is advised from local installation documentation. This is likely to be between 17-20 air changes per hour so if this method is 
agreed as an appropriate way to force air changes, the room could be decontaminated in under 5 mins. Until the air is replaced 
everyone should have respiratory protection. There should be no one in the scan room when the forced air changes commence, 
and the scan room door should be closed to prevent contaminated air being sucked in from elsewhere. 
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