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Purpose of this guide

This guide presents information on how to provide a radiographic imaging service in the operating
theatre environment which maximises efficiency whilst maintaining patient and staff safety and

complying with relevant legislation.

Who should read this guide?

This guide is intended to be of interest to those responsible for providing radiographic imaging in

operating theatres including theatre managers and staff, radiology service managers, radiographers.

This guidance was developed in collaboration with the Society of Radiographers.
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1. Introduction

The requirement for imaging to support procedures in theatre is an integral part of the work of most NHS
Trusts with applications across many specialties including trauma, orthopaedics, urology, pain

management for example.

Questionnaire data received from several related GIRFT workstreams suggests that delays are occurring
in the operating theatres in many organisations due to a shortage of qualified staff available to support
procedures requiring radiographic imaging, and that this is having a negative impact on theatre utilisation
(for reference, GIRFT has set a target for Integrated Care Systems and providers to achieve 85% theatre
touchtime utilisation by 2024/25. See the GIRFT Theatre Productivity page for further information).

In this paper, we present a number of innovative approaches to improving such services as well as a
short summary of the legal and regulatory framework which governs the use of ionising radiation in
theatres, together with the safeguards which need to be in place if any innovative approach is to be

considered.

Imaging with radiation is a challenging task that involves careful monitoring and control of equipment to
ensure optimal image quality while minimising radiation exposure. It also requires monitoring of the
environment to prevent accidental exposure to colleagues and other workers. Imaging professionals
must be able to adapt to changing conditions and use various techniques to improve images or meet
specific requirements. Complex surgery and interventional procedures can be lengthy, intricate, and
emotionally taxing. Having a competent imaging professional in control can greatly aid the surgical
operator and other members of the team, enhancing the patient outcome through shorter operating times

and reduced radiation exposures.

Using a team approach for imaging with radiation in theatres can provide a service that meets the needs
of theatre teams, radiology departments and most importantly patients. When radiographers are not the
primary professionals responsible for delivering the imaging, it is important to access and use the
expertise of diagnostic radiographers, medical physicists, and radiologists to support the safe

development of the service.

The key to any successful approach is to address the issue in terms of the provision of a service rather

than simply the operation of a piece of equipment.


https://gettingitrightfirsttime.co.uk/hvlc/theatre-productivity/

2. Legal framework
The two major pieces of legislation governing the use of ionising radiation in healthcare settings are the:

lonising Radiation Requlations 2017 (IRR 2017) lonising Radiation (Medical Exposure)
Requlations 2017 (IR(ME)R 2017)

EETY Radiations Regulations (IRR and lonising Radiation (Medical Exposure)
REPPIR) Regulations 2017

Beeoore @

These apply to all employers and require a number of safeguards to be in place to operate equipment
involving the use of ionising radiation. A summary of the major requirements is listed in Appendix one.
Legally, employers must consult with their appointed Radiation Protection Advisor (RPA) before carrying
out any new work. The Health and Safety Executive (HSE) are involved in monitoring compliance with

IRR17 including incidents relating to equipment malfunction or staff radiation exposures.

The Care Quality Commission is involved in monitoring compliance with IRMER and in the reporting of

unwarranted radiation exposure.

Where innovative staffing models are used for the operation of imaging equipment such as mobile C-

arms in theatre, the following issues should be carefully considered:

e The operator training in radiographic technique. This requires theory and practical training. The
practical training must be done under the direct supervision of a fully trained IRMER operator.

e Resources to carry out the work safely. The employer must comply with the law regardless of
staffing levels or clinical pressures.

e The IRMER practitioner. The regulations require the appointment of an IRMER practitioner to
justify the exposures. This person must be a registered healthcare professional and have
received the training required by schedule 3. The employer may already have a suitable
practitioner who can act as a practitioner, but if not, a practitioner will need to be appropriately
trained.

e Staff undertaking multiple roles. Consideration should be given to the complexities of the
procedures being carried out. For some simple use cases e.g. the use of mini C-arms for
extremity work in orthopaedics, the operator could also be carrying out the procedure. For more
complex cases the IRMER operator may have to focus solely on operating the imaging

equipment.


https://www.legislation.gov.uk/uksi/2017/1075/contents/made
https://www.legislation.gov.uk/uksi/2017/1322/contents/made
https://www.legislation.gov.uk/uksi/2017/1322/contents/made
https://www.cqc.org.uk/guidance-providers/ionising-radiation/ionising-radiation-medical-exposure-regulations-irmer
https://www.sor.org/learning-advice/professional-practice/areas-of-practice/rad-protection/ionising-radiation
https://www.sor.org/learning-advice/professional-practice/areas-of-practice/rad-protection/radiation-regulations

3. Planning and communication

The requirement for imaging services in theatre is an integral part of the work in most Trusts and like all
services the key to an efficient and effective service is planning. To plan a joint service such as this,
excellent communication is required, both for overall planning of the service and managing the resources

and lists on a day-to-day basis.

Ideally overall planning for the service will start at the business case stage and be a joint process
between Radiology and Theatres with the requirements mapped by the theatre management, and

sufficient resources provided to ensure a 52-week service can be provided.

However, in practice, theatre requirements often grow and develop or indeed cease to be required. This
suggests that activity requiring imaging support should be reviewed regularly to ensure budgets are
aligned to the resources required. This review should not only look at the number of cases requiring
imaging, but also, the length of the cases and also whether the Radiographer would be required to wait
in theatre between cases to ensure a smooth running of the list. The review should consider elective
work and also emergency theatre work whereby staff may need to be available with short notice. This
service should be a partnership between Imaging and Theatres, and it is suggested that a joint review
and budget setting should be held on an annual basis. It would also be timely to review the equipment at
this point and plan for additional or replacement equipment and ensure that it is adequate for the

procedures to be undertaken. Time is also required for equipment servicing and quality assurance tests.

Good communication is also key to the smooth daily running of theatres, and this should be tailored to
the number and type of cases which are delivered in each Trust. Adequate notice of the resources
required should be given to Radiology to enable them to provide sufficient staff and requirements to
ensure that theatre lists are not delayed but also to ensure that Radiology staff are not unduly waiting
before, during and between cases. Whilst acknowledging that there may be some changes made to the
number of cases or the case mix, elective theatres are planned in advance, and it is recommended that
the lists are provided to Radiology with as much notice as possible to ensure that the rota is adequately
covered. The list can be updated daily so that adjustments can be made. It is recommended that where
Trusts have very busy theatre schedules whereby several theatres may need to be staffed by Radiology
simultaneously or there are frequent calls to the department, then it may be appropriate to nominate a
‘Theatre radiology coordinator’ in Radiology to aid communication and planning. Attendance at regular
theatre scheduling meetings may be helpful. Again, emphasis on a partnership approach will help
communication and ensure that Radiology staff feel that they are part of a wider team and that patients

elsewhere in the organisation are not disadvantaged due to conflicting demands on staff.



Planning and communication key points:

Imaging support requirements should be reviewed regularly to ensure budgets are aligned
to the resources required and carried out annually by Radiology and Theatres.

Any reviews should consider both elective and emergency work.

Elective lists should be provided to Radiology at least a week in advance and updated daily.
In particularly busy theatres, a “Theatre radiology coordinator’ should be nominated to aid
communication and planning.

3.1 Case Study - East Lancashire Hospitals NHS Trust:

Dedicated Theatre/Radiology coordinator meeting

“The trust has three Mobile Image Intensifiers (Mlls) available for its surgeons, and a fourth Mll as a
spare to be utilised should there be any technical issues to ensure safe delivery of care. Due to
increased patient demand, theatre workload at the trust has increased significantly often leading to
multiple surgeons requiring X-ray support at the same time. This could not always be facilitated due to
the limited availability of equipment, or the fourth MIl was put into service to accommodate the workload.
However, this would put the patients at risk if there were any technical issues and no back-up equipment

was available.

In addition, previously individual theatres would contact the Radiology department, unaware that the
necessary staff and equipment were deployed in other theatres. This could result in delays for patients

and increased stress in both theatre and radiology departments.

To prevent this from occurring the trust has developed a dedicated Theatre/Radiology coordinator
meeting. These meetings occur at 4pm everyday to discuss the theatre lists for the following day. The
theatre coordinator collates all the theatre list information for the following day and identifies which
cases/surgeons require X-ray support. A Band 6 radiographer then attends the meeting with the theatre
coordinator, and they plan the workload for the following day, identifying any potential issues so that
actions can be put into place to prevent any clashes or unnecessary delays. The Radiographer then
goes back to the Radiology department and completes a whiteboard setting out which theatres require
X-Ray support and identifying the Radiographers who are to attend each theatre. This means that when
the Radiographers arrive for their shift the following day, they know exactly when and where they will be
required. A phone call from the Radiology team to theatres at 8:30 every morning allows for any changes

necessitated by the addition of emergency cases and any resulting rescheduling of theatre lists.

Some Radiology and theatre staff thought that these discussions could take place over the phone,
however the trust encourages face-to-face interaction which ensures that messages are not lost in
translation leading to confusion, and it also allows the trust to build an effective working relationship

between the two departments.

Overall, the trust has found that the process has been very effective, and it reduces the stress on both

departments and ensures that patients are effectively treated in a timely fashion.”



4. Staffing considerations
Diagnostic radiographer (HCPC-registered practitioner)

Diagnostic radiographers are qualified to perform a wide range of imaging examinations in various
facilities, including operating theatres. They have the underpinning knowledge required by the legislation
to use equipment safely and manage a radiation environment alongside a knowledge of radiographic
anatomy and the equipment used in a theatre environment. They are usually employed within an
imaging department, where the governance, systems, processes and procedures needed for imaging
services are part of business as usual. For most theatre imaging procedures, a Diagnostic radiographer

is best placed to provide the service.

A Diagnostic radiographer, trained and entitled by the radiation employer, can act as an IR(IME)R

practitioner and operator. They can also supervise other trainee staff in the use of C-arms.

Assistant practitioner

As part of the ongoing workforce transformation, the responsibilities of a radiography assistant
practitioner (AP) are expanding to include a wider range of skills in radiography services. Following the
NHS career framework, they receive training up to level 5 qualification (equivalent to a foundation
degree) with a limited scope of radiographic practice, primarily handling routine and predictable
radiographic interventions. In surgical settings, an assistant practitioner could be a helpful addition to the
radiographic team for standard procedures, with the support of a radiographer available for assistance
beyond the AP's scope of practice. In this case it should be clear who is responsible for managing the

radiation environment, including the restriction of access to staff and the public.

In large services, a theatre radiographic team, coordinated by an experienced senior Radiographer, may
well be permanently deployed within the theatre environment, returning to the main department to
provide additional support when they are not needed in theatre rather than being called to the theatre

when they are.
Senior lead radiographer

A Senior lead radiographer (“Theatre radiology coordinator” — see above) can provide coordination for
lists and support to the radiographic team for challenging or complex cases or equipment issues. They
can coordinate the quality assurance programme for the equipment, support and manage staff training,
liaise over additional or varied imaging requirements, support equipment procurement and equipment
management, manage maintenance schedules in line with theatre downtime, and provide input into dose
audit and management of the radiation environment. Importantly a lead radiographer for theatre provides

a single point of contact for communication and service development.

In certain situations, it may be suitable to train a member of the theatre team to operate the imaging
equipment. Examples include where mini C-arms are used, the procedures are limited in scope e.g. a

single clinical speciality or anatomical location.


https://www.sor.org/getmedia/f5d8253d-1352-47a0-8eaa-2286074e6d4d/20180125_final_scor_irmer_practitioner_guidance_alt.pdf_2
https://www.sor.org/getmedia/f5d8253d-1352-47a0-8eaa-2286074e6d4d/20180125_final_scor_irmer_practitioner_guidance_alt.pdf_2

For instance, a dedicated urology fluoroscopy machine can be safely operated by a dedicated team
member trained on all elements defined in IRIME)R schedule 3, with appropriate governance
arrangements such as authorisation guidelines for justification, monitoring for quality assurance, dose
audits, integration into the electronic patient record, Radiology Information System, and PACS enabled
etc. This would require the input of the RPA, the MPE, and the imaging service to ensure regulatory,
safety, and quality compliance. It is essential that local rules are developed for this change in practice,
and they define any additional training to be undertaken and specifically who is responsible for managing
the controlled area. The individual operating the imaging equipment carries the responsibility for the
imaging procedure and associated processes and ideally should not be fulfilling any other role within the

team at the same time.

Procedures limited to one body area or technique on a single piece of equipment can be achieved within
a narrow scope of practice and may be suitable for staff other than Radiographers to deliver. The use of
mini C-arms by trained operators during an orthopaedic surgical intervention is common practice with
dedicated training programmes and assessment of competence in place. All regulatory requirements

must be met for such services to be developed.

4.1 Case Study - Queen Victoria NHS Foundation Trust: Non-

Radiology mini C-arm service

“The trust had an increasing level of demand from a site with a high volume of elective surgery and
insufficient radiographer staff to provide comprehensive cover. Overall management of operators in
theatre, specifically mini C-arms was a problem. The issues were multifactorial for many operators and

included the following:

e Ensuring staff had IRMER training.

¢ Reading and signing local rules to demonstrate understanding of their responsibilities.

e Undertaken operator training and been assessed as competent by a trained and entitled
operator.

e Ensuring compliance with local Diagnostic Reference Levels (DRL).

The radiology department worked with the medical staffing induction team to put processes in place for
new plastic surgery registrars/consultants joining the trust. The medical education admin team emails
them prior to starting at the trust and ask for their certificate demonstrating IRMER training. If they do not
have a certificate, they are signposted to the relevant training course. If they have an expired certificate,
they are signposted to relevant course but can start at the trust with a three-month risk assessment that

states the need for them to refresh training within that period or operator rights will be rescinded.

Radiographer-led operator training is factored into their medical induction. They need to understand their
responsibilities under the local rules, then go to theatre to undertake mini C-arm training with the
radiographer. When the training is completed, they are signed-off and the local training spreadsheet is

updated and emailed to theatres team.



Consultant’s IRMER training compliance is another consideration to maintain. The trust periodically
organises large training sessions for all consultants who use the mini C-arm and those who perform
sentinel node biopsy. This is carried out during a trust audit morning (to not impact surgery/clinics) and

liaise with medical secretaries/PAs regarding the booking of this session.

Since poor compliance regarding fingers in beam from operators was an issue highlighted during audit,
The trust’'s ODPs, surgeons and theatre nurses devised a positioning implement and they now use a
Yankauer sucker for the positioning aide. This has been taken forward to a national hand surgery forum.

Staff safety and IRR compliance has improved.

There is now better compliance with local rules, IRMER training and operator sign off for equipment, IRR
compliance, and better collaborative working. Theatre based ODPs/nurses are trained to act as
Radiation Protection Supervisors, so this enabled better collaborative working between departments and

the ability to move issues forward and champion change.

The majority of staff are now covered by the induction training schedule. The trust rarely has to train staff
outside of the forum but is now informed of any consultants joining outside of the normal induction
period. They are still asked for their IRMER certification and training is organised. Compliance rates are
much improved, as is staff awareness in the theatre/ medical education team. Collaborative working has

progressed significantly since the process started.”

4.2 Case study - Northumbria Healthcare NHS Foundation Trust:

Use of Assistant practitioners and operating theatre staff

“The trust was faced with increasing demand for imaging in theatre and insufficient radiographers to
provide the necessary support. Therefore, in conjunction with its Radiation Protection Adviser (RPA) and
Medical Physics Expert (MPE), the trust devised a training programme to allow radiography Assistant
Practitioners (APs) to operate mobile C-arms in theatre. Third year student radiographers who are
already competent in theatre also work as bank APs and pick up shifts while waiting for HCPC
registration to come through. A fully trained theatre radiographer is always available to provide advice
and guidance and to oversee the service. Some band 3 theatre Healthcare Assistants have also
completed the training and achieved competency in relation to specific procedures, signed-off by a
Senior Radiographer and again supported by RPA and MPE.”

4.3 Case study - Nottingham University Hospitals NHS Trust:

Training theatre staff in urology theatres

“The Nottingham University Hospitals NHS Trust Urology theatres department uses nurses as operators
of the C-arm. The department operates as an independent radiation department from a governance
perspective. A group of nurses have been fully trained to IRMER standards including the theory and

practical training which was supported by radiographers and medical physicists.

10



Two of the senior nurses act as the RPS sharing duties and providing continuity of cover for the staff

working in the radiation controlled areas.

A radiologist with a specialist interest in urological radiology acts as the IRMER practitioner and the
nurses authorise the theatres medical exposures using authorisation guidelines provided by the
practitioner.

From a patient perspective, the service benefits from staff that are dedicated to the Urology service.
They are familiar with the procedures and requirements of the urologists performing the clinical
procedures. The staff involved are given sufficient time to carry out their radiation protection duties and
have regular update training in all aspects of radiation protection. This ensures that patient and staff

radiation safety standards remain consistently high.”

Staffing key points:

> Legal framework to be adhered to at all times.

> Local Radiation Protection Advisor involved in planning.
» Local rules in place and audited to ensure compliance.
» Training plans in place and training recorded.

11
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6. Appendix one —the legal framework

Please note that these are the main requirements rather than a complete list:

IRR 2017 —for the protection of employees and the public
Registration with HSE (reg 6)

Radiation risk assessment (reqg 8)

Restriction and limitation of exposure (reg 9, 12, 20-27)
Maintenance of engineering (safety) controls and PPE (regl11)
Contingency plans and local rules (reg 13 and 18)

Appointment of a radiation protection adviser (RPA) (reg 14) who can advise on steps required to
comply with this legislation

Information instruction and training (of staff) (reg 15)

Designation of controlled and supervised (radiation) areas (req 17)
Appointment of radiation protection supervisors (reg 18)

IR(ME)R 2017 —for the protection of patients

The legal framewaork requires the following to be in place to operate mobile C-arms. The major
requirements are listed below. Legally, employers must involve their appointed Medical Physics Expert
(MPE) in the work and seek advice on compliance with the regulations.

Employer’s procedures in schedule 2 e.g. patient ID, pregnancy (reg 6)

Quiality assurance programmes (procedures, protocols and equipment) (reg 6)

Clinical audit (req 7)

Accidental or unintended exposures (req 9)

Justification, optimisation and monitoring of (radiation) exposures (reg 11, 12 and 15)

Expert advice (medical physics expert — MPE) (reg 14)

Training of operators and practitioners and associated record keeping (reg 17)
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GIRFT High Volume Low Complexity Programme and elective recovery
With demand for hospital treatment outstripping capacity prior to COVID-19, the demands of delivering
care during a pandemic led to significant backlogs and longer waits for patients.

There is a significant need to improve the productivity and resilience of services, many of which are still
disrupted by the consequences of the pandemic and impacted by ongoing operational pressures.
Waiting times vary considerably across different parts of the country, but also between individual hospital
trusts in the same system. In 2020, GIRFT established the High Volume Low Complexity (‘HVLC’)
programme with the NHS London Region to address these challenges.

The HVLC programme promotes productivity through optimised delivery of services.

About GIRFT and the GIRFT Academy

Getting It Right First Time (‘GIRFT’) is an NHS programme designed to improve the quality of care within
the NHS by reducing unwarranted variation. By tackling variation in the way services are delivered
across the NHS, and by sharing best practice between trusts, GIRFT identifies changes that will help
improve care and patient outcomes, as well as delivering efficiencies such as the reduction of
unnecessary procedures and cost savings.

The GIRFT Academy has been established to provide easily accessible materials to support best
practice delivery across specialties and adoption of innovations in care.

Importantly, GIRFT Academy is led by frontline clinicians who are expert in the areas they are working
on. This means advice is developed by teams with a deep understanding of their discipline.

GIRFT Academy has also published other pathways and case studies which are available via
FutureNHS. These are available at: Radiology Workstream - GIRFT

GIRFT Academy contact: girft.academy@nhs.net
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