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Purpose of the Companion Document

The companion document is a supplemental resource intended to provide additional detail to support
the competencies outlined in the 2023 Summary of Clinical Competence for MR in Radiation Therapy,
and to provide additional guidance for the content of educational programming related to MR in
radiation therapy. The companion document is not intended to be a comprehensive curriculum guide,
but rather work to supplement the competency profile by providing additional details to help support
curriculum and competency development in this emerging area of MRT practice.

Clinical components of education programming for MR in radiation therapy should include a sufficient
variety and number of treatment and planning procedures to ascertain overall competence and ability
to transfer knowledge, skills, and judgement to new and novel situations. A benchmark for minimum
competency requirements by tumour site is outlined herein.

The companion document is intended to be responsive to current and evolving practice and may be
updated independent of the competency profile/summary of clinical competence.



1. MR Physics

This lists the physics concepts referred to in competency:

4. Manage a variety of treatment, imaging, and hybrid imaging radiotherapy systems
7. Manage imaging strategies for individual radiation therapy care plans.

Category

Concepts

Principles

Hydrogen Nuclei

Spin

Precession

Larmor Frequency
(Precessional Frequency)

Net Magnetic Vector (NMV)

Signal Generation

Faraday Law of Induction

T1 Recovery, T2 Decay (T2*
Decay)

Fee Induction Decay (FID)

RF Coils

Timing Parameters

Repetition Time (TR)

Echo Time (TE)

Tissue Contrast (T1, T2, PD)

MR signal localization

Kspace

Image Matrix (Frequency and
Phase)

2D/3D

Pulse Sequences

Spin Echo

Fast Spin Eco

Inversion Recovery

Gradient Sequences
(Refocused, Spoiled)

TOF (MOTSA)

Contrast Enhanced MRA
(CEMRA)

Fat Supression

Echo Planar Imaging (EPI)

Acceleration

Compressed sense imaging

Functional Imaging

Diffusion Weighted Imaging

ADC maps

Perfusion

Blood Oxygenation level
dependent (BOLD)




2. Tumour Sites — MR guided Radiation Therapy

A survey of Canadian Cancer Centres was conducted February/March 2023. The following tumour sites

were identified as the most common indications for MR guided radiation therapy, using an MR Linear

Accelerator and treatment planning using MR only/co-registered MR images. Based on frequency of use
at the time of this publication, the minimal expectations for competency attainment are outlined below.

At this stage in the implementation of MR guided radiation therapy, defining the assessment

environment will ensure a minimal national standard for competency is met. The tumour sites outlined

below are current as of 2023 and the list will be monitored and updated as practice expands and

evolves.

2.1. MR Linear Accelerator

The tumour sites listed below are linked to the following competencies:
5. Integrate MR clinical principles into practice

6. Analyze MR image and data quality and respond

8. Design optimal real-time radiation therapy plans

9. Deliver prescribed MR-guided radiation therapy plan of the day

Tumour Site Assessment
Environment
2.1.1. Abdomen (ex: pancreas, liver, kidney) Clinical
2.1.2 Prostate
2.1.3 Brain Didactic*
2.1.4 Head and Neck
2.1.5 Rectum
2.1.6 Oligometastatic Nodes
2.2. MR Simulation
The tumour sites listed below are linked to the following competencies:
5. Integrate MR clinical principles into practice
6. Analyze MR image and data quality and respond
7. Manage imaging strategies for individual radiation therapy care plans.
Tumour Site Assessment
Environment
2.2.1. Brain (primary, metastatic) Clinical
2.2.2. Spine (metastatic)
2.2.3 Abdomen (ex: liver, pancreas, kidney)
224 Prostate
2.2.5. Gynecological (brachytherapy, external beam)
2.2.6. Head and neck
2.2.7. Sarcoma
2.2.8. Gastrointestinal (ex: esophagus, rectum, anal canal) Didactic*
2.2.9. Bladder
2.2.10. Metastases (ex: nodes, bone)

*Where possible clinical competency should be attained; however, due to lower frequency and

availability of the following procedures, at minimum didactic learning and assessment is required.




3. Common Benign Pathologies and Incidental Findings

This section lists common benign pathologies and incidental findings that a radiation therapist would be
expected to recognize on an MR image as it applies to the following competencies:

5. Integrate MR clinical principles into practice.
6. Analyze MR image and data quality and respond.
9. Deliver prescribed MR-guided radiation therapy plan of the day.

3.1 General

3.11 Abscess

3.1.2 Aneurysm

3.1.3 Cysts

3.14 Hemorrhage

3.1.5 Lipoma, adenoma, hemangioma
3.1.6 Edema

3.1.7 Scarring & radiation changes
3.1.8 Fistula

3.1.9 Inflammation

3.1.10 Pathologic Fractures

3.2 CNS (Brain and Spine)

3.2.1 Stroke/Infarct

3.2.2 Leptomeningeal Disease
3.2.3 Cauda-equina syndrome
3.24 Vertebral Compression Fracture
3.25 Cord Compression

3.3 Chest & Mediastinum

331 Pneumothorax

3.3.2 Pleural effusion

3.4 Abdomen

3.4.1. Ascites

3.5 Pelvis

3.5.1 Leiomyoma (fibroids)

3.5.2 Septate uterus

4. Treatment and Imaging Systems and Quality Control

This section lists the treatment and imaging systems as well as the quality control procedures referred
to in competency:

4. Manage a variety of treatment, imaging, and hybrid imaging radiotherapy systems.



Treatment/Imaging System

Quality Control Procedures

4.1.1. MR Simulator

4.1.2.

Image quality compliance

4.1.3.

Image protocol compliance

4.1.4.

Image registration and transfer

4.1.5.

Regular safety protocol revision

4.1.6.

Geometric accuracy

4.1.7.

Isocentre

4.1.8.

Laser testing

4.1.9.

Helium level %

4.1.10.

Signage

4.1.11.

Compressor chirp

4.1.12.

Computer memory

4.1.13.

Temperature/humidity

4.1.14.

Ferromagnetic detectors

4.1.15.

Room Survey

4.1.16.

AV system

4.1.17.

Bore lights and fan

4.1.18. MR Linear Accelerator

4.1.19.

Image quality compliance

4.1.20.

Image protocol compliance

4.1.21.

Image Registration and transfer

4.1.22.

Regular Safety protocol revision

4.1.23.

Geometric accuracy

4.1.24.

Isocentre

4.1.25.

Radiotherapy quality control tests

4.1.26.

Oxygen sensor

4.1.27.

Signage

4.1.28.

Helium level %

4.1.29.

Compressor chirp

4.1.30.

Temperature/humidity

4.1.31.

Ferromagnetic detectors

4.1.32.

AV system

4.1.33.

Bore lights and fan




