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1. Introduction

As the national professional association and certifying body, CAMRT is committed to supporting the
profession and ensuring MRTs have the necessary knowledge and skills to practice safely and effectively.
The advent of the Magnetic Resonance (MR) integrated linear accelerators, and more specifically, the
introduction of this hybrid technology into the Canadian market and resultant changes to practice, has
raised questions related to staffing and competency requirements; questions that directly impact MRTs.

To this end, and under the direction of the CAMRT Board of Directors, the CAMRT initiated a MR in
Radiation Therapy National Taskforce. This taskforce was put in place to identify and validate
competency requirements for MR guided Radiation Therapy (MRgRT) with the ultimate goal of
identifying a national standard for competency requirements and education outcomes for this emerging
area of radiation therapy practice.

The taskforce comprised of radiation therapists, magnetic resonance technologists, dual-trained MRTSs,
educators, administrators, and representatives from the Alliance of MRT Regulators, the Canadian
Organization of Medical Physicists (COMP), the Canadian Association of Radiation Oncology (CARO) and
the Canadian Agency for Drugs and Technologies in Health (CADTH). More details on the process
followed to identify and validate the competencies can be found in Section 5.

The number of MR integrated linear accelerators and MR simulators are increasing within Canadian
cancer centres. As this technology and subsequent evolution of radiation therapy practice becomes
more ubiquitous across the country, it is vital to have systems in place to support competency
development to ensure safe quality care for patients. The competencies outlined herein form a
minimum standard for competence and a foundation for safe and effective practice for the integration
of MR into radiation therapy practice.

2. Purpose of this document

The Summary of Clinical Competence (SoCC) for MR in Radiation Therapy establishes a national standard
for the safe and effective use of MR in the delivery of radiation therapy services.

The purpose of this study and the convening of a national taskforce was to identify the additional
competencies radiation therapists would require to safely and effectively use MR technology as a tool to
plan and deliver radiation therapy. Therefore, it is assumed that the full compliment of competencies
required to apply MR technology in the planning and delivery of radiation therapy includes all
competencies outlined in the 2020 Entry-Level Competency Profile for MRTs in Canada (Radiation
Therapy Clinical Expert), and the addition of the competencies outlined in the Summary of Clinical
Competence for MR in Radiation Therapy.

This document does NOT provide a recommendation for a staffing model. CAMRT recognizes that
radiation therapy departments integrated with MR may employ a number of different professionals and



staffing models (ex: radiation therapists, MR technologists, dual trained MRTSs, physicists, etc.) to ensure
a full compliment of competencies for safe delivery of care.

Discussion around addition of these competencies to entry-level program curriculum is ongoing and will
be discussed during the next cycle of entry-to-practice competency profile revisions.

This Summary of Clinical Competence will be of value to users both within and outside the profession;
however, the primary uses are to:

1. Provide a guide for the development and delivery of education programs to fill any competency
gaps related to this evolution of radiation therapy practice.

2. To provide a validated national standard that can be used by regulators and/or employers to
determine education and training requirements.

3. Act as a foundation for future discussions around integration of new technology into practice.

3. Interpretation

Key and enabling competencies

Key competencies are the essential knowledge, skills and/or judgement required for the safe and
effective use of MR in a radiation therapy environment. Each key competency is expressed in terms of
one or more enabling competencies, which outline the relevant knowledge and skills that contribute to
the achievement of the key competency.

Expectations for performance

Progression to competence should involve both theoretical and clinical learning. The theoretical
acquisition of knowledge builds the foundation upon which critical skills and judgment can emerge.
Clinical learning and assessment provide learners the ability to integrate their knowledge, skills and
judgment in a live clinical setting, supporting their progression and attainment of competency (Health
Standards Organization, 2019).

It is recommended that, wherever possible, the competencies included in this document are assessed
in the clinical environment except for those competencies that are clearly academic in nature.

4. Assumptions

e The competencies outlined in the Practical integration & Application of MRI section addresses
new competencies, specific to the design and delivery of radiation therapy using MRI.
Foundational/entry-level radiation therapy competencies (as outlined in the 2020 Entry-Level
Competency Profile for MRTs in Canada) are also required of anyone delivering radiation
therapy using MRI-guidance.

e The competencies are interdependent, each competency informing and qualifying other
competencies. Competencies are not intended to be applied in isolation.



The number of competencies and the order of competencies is not an indication of priority or
importance.

The competencies should be considered as an array of abilities that the MRT brings to the
workplace.

The MRT performs appropriate competencies in a manner consistent with the situation at hand,
while complying with organizational directives.

The competencies are not intended to be applied in the sequence listed, nor should they be
considered a protocol.

Performance of a competency requires the application of learning, which may involve the
cognitive domain (knowledge and thinking skills), the affective domain (attitudes and values)
and the psychomotor domain (manual skills).

The competencies outlined in this document define the key learning outcomes that should be
the product of educational programming. They do not constitute a complete educational
curriculum, nor do they define a learning process; these should be developed by appropriately
qualified education program personnel.

5. Development of the SoCC

This SoCC for MR in Radiation Therapy is the cumulative work of a dedicated national taskforce
consisting of clinical experts, educators, researchers, regulators, managers, and other key stakeholders
including radiation oncology and medical physics representatives. A full list of Taskforce members can
be found in Section 6. A brief overview of the process followed is outlined below.

1. Preliminary consensus building

The taskforce was initiated in early 2019. An inaugural taskforce meeting was held in Toronto,
where preliminary consensus building occurred to identify requisite knowledge and skills. It was
recognized at this meeting that additional validation and identification of knowledge and skills
needed to occur. As this is a relatively new area of practice, with limited expertise in Canada, the
taskforce elected to support an international Delphi study led by Mikki Campbell (formerly of
Sunnybrook Health Sciences Centre, Toronto ON) and Laura D’Alimonte (Windsor Regional Hospital,
Windsor ON).

2. Validation of requisite knowledge and skills through international Delphi Study — Campbell &

D’Alimonte (2020).

A preliminary list of 70 candidate knowledge and skills statements was refined through a review of
published literature; MRI course syllabi, including recommended textbooks; competency profiles
for RTT and RTMR; and 30 semi-structured one-on-one interviews with experts to achieve thematic
saturation.



A modified 2-round Delphi process was then used to obtain expert consensus. The expert panel
included radiation therapists (RTTs), RTTs certified in MR, MR technologists, medical physicists and
radiation oncologists across 6 countries. After two rounds of the Delphi process, the final inventory
of 48 knowledge and skills was agreed upon. The knowledge and skills were organized into 4
overarching domains: 1) MRI Image Formation and Interpretation which was subdivided into MR
Theory, Cross-sectional Anatomy and Physiology, and Physics and Instrumentation; 2) Patient Care
and Safety; 3) Quality Assurance and Quality Control; and 4) Practical Integration and Application of
MRI.

The methods and results of the international modified Delphi study were presented to the CAMRT
National Taskforce for MR in RT on September 29, 2020, with time allowed for comments and
guestions from the members of the taskforce. The taskforce proceeded to vote on officially
accepting the study process and findings to inform the taskforce’s next stages of competency
statement development and validation.

Note: The results of this Delphi study are unpublished at the time of the publication of this document. A
full citation will be included once available.

3. Competency Statement development

Taskforce members used the data from the Delphi study to develop competency statements in
alignment with knowledge and skills identified by the expert Delphi panel. Competency statement
development was an iterative exercise, ensuring the final competencies covered the depth and
breadth of skills identified by the experts and also reflected the current Canadian landscape.

4. Additional Stakeholder consultation

As a final round of consultation, the draft SoCC and Companion document were sent to individual
members of the Alliance of MRT Regulators to ensure alignment with regulatory requirements and
processes. Relevant industry partners were also invited to provide feedback to ensure the
document meets the needs of this new area of radiation therapy practice now and into the future.

5. Final Approval

The final version of the MR in Radiation Therapy Summary of Clinical Competence and Companion
document was approved by the CAMRT Board of Directors at the November 2023 meeting, upon
recommendation by the MR in Radiation Therapy National Taskforce and the CAMRT Education
Advisory Council.
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Clinical Expert — MR - Radiation Therapy

MRI Patient Care & Safety

1. Integrate safe work MRI principles and procedures into practice.
1.1. Adapt safety practices according to equipment type.
1.2. Adapt safety practices according to MR safety zone.
1.3. Recognize and respond to facility emergencies.
1.4. Implement procedure for quench.
1.5. Implement procedures for screening/safety breech.
1.6. Ensure safe practices in radiofrequency coil and equipment cable placement.

2. Recognize and respond to MRI safety hazards.
2.1. Apply knowledge of bioeffects for safe MR operation.
2.2. Take appropriate action when hazards of the static magnetic field are identified.
2.3. Take appropriate action when hazards of the time-varying (gradient) magnetic fields are
identified.
2.4. Take appropriate action when hazards of the radiofrequency field are identified.
2.5. Explain the appropriate action required when encountering cryogen hazards.

3. Integrate safe screening principles and procedures into practice.

3.1. Determine suitability of items for admission into MR environment.

3.2. Determine suitability of implants, devices, and other objects in/on patient’s body for MR
environment.

3.3. Provide education to all persons entering the MR environment about MR safety.

3.4. Take appropriate action when safety concerns are identified during screening process.

3.5. Perform proper documentation of screening process according to national, provincial, and local
policies.

MR Image Formation and Interpretation

4. Manage a variety of treatment, imaging and hybrid imaging radiotherapy systems
4.1. Apply knowledge of MR physics.
4.2. Apply principles of MRI equipment.
4.3. Apply principles of integrated MR linear accelerators.
4.4. Assess and respond to variances in the performance of MR imaging systems.
4.5. Operate MR imaging systems.
4.6. Operate hybrid imaging-radiation therapy systems.

5. Integrate MRI clinical principles into practice.
5.1. Apply knowledge of cross-sectional/relational anatomy and physiology to clinical procedures.
5.2. Apply knowledge of pathophysiology as it relates to clinical procedures.

6. Analyze MR image and data quality and respond.
6.1. Differentiate anatomical structures on images.



6.2. Evaluate images for normal results and variants.

6.3. Assess images for pathology and conditions impacting care.
6.4. Evaluate images for artifacts and respond.

6.5. Evaluate geometric accuracy.

Practical Integration & Application of MRI

7. Manage imaging strategies for individual radiation therapy care plans.
7.1. Position patient using anatomical landmarks and knowledge of relational anatomy, to best
demonstrate anatomical structures / pathologies.
7.2. Determine optimal patient position and immobilization.
7.3. Optimize radiofrequency coil implementation or practices.
7.4. Optimize imaging planes for simulation.
7.5. Determine optimal imaging acquisition parameters.
7.6. Determine limit and extent of coverage.
7.7. Apply specific absorption rate reduction practices.
7.8. Acquire images.
7.9. Recognize implications of making modifications to imaging protocol.
7.10. Describe the use of advanced imaging techniques.

8. Design optimal real-time MR-guided radiation therapy plans.
8.1. Perform deformable image registration (DIR).
8.2. Evaluate both rigid image registration and deformable image registration.
8.3. Perform delineation of OARs and/or target volumes using fused image sets or MRI image sets.
8.4. Assess impact of organ deformation on dose coverage.
8.5. Evaluate organ deformation.
8.6. Synthesize clinical and technical data to inform the treatment plan of the day.
8.7. Appraise the treatment plan of the day.

9. Deliver prescribed MR-guided radiation therapy plan of the day.
9.1. Justify the decision to implement treatment.
9.2. Employ motion management procedures and devices as required.
9.3. Acquire beam-on imaging.
9.4. Monitor real-time motion within treatment volume.
9.5. Respond to the observable deviations as it relates to the treatment plan of the day.
9.6. Describe patient-specific quality assurance requirements for MRI in the Radiation Therapy
workflow.



