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LEARNING OBJECTIVES

• REVIEW CURRENT STATUS OF MRI AT MAHC

• ADDRESS DIAGNOSTIC IMAGING QUESTIONS SUBMITTED BY REFERRING PROVIDERS

• ADDRESS IMAGE-GUIDED INTERVENTION QUESTIONS SUBMITTED BY REFERRING PROVIDERS



MRI AT MAHC

• OFFICIALLY OPENED IN JULY 2025

• CURRENTLY TWO FULL TIME MRI TECHNOLOGISTS

• RUNNING M-F 7:30 AM-3:30 PM

• CURRENTLY NO AFTER-HOURS/WEEKEND SCANNING

• NOT SCANNING PATIENTS WITH PACEMAKERS

• CURRENTLY NOT PERFORMING BREAST AND PROSTATE MRI

• NOT PERFORMING CARDIAC MRI

https://www.mahc.ca/news/post/muskoka-s-new-mri-suite-officially-opens/



MRI AT MAHC

FEEDBACK/REQUESTS FROM REVIEWING AND PROTOCOLING MANY MRI REQUISITIONS

• ORDERING MULTIPLE BODY PARTS OR MULTIPLE SPINE SEGMENTS

• LIMITED SCANNING HOURS CURRENTLY

• EACH SCAN/ADDITIONAL SITE TAKES TIME

• MARKING CASES AS “URGENT”



QUESTIONS & ANSWERS



MRI CONTRAST MEDIA

QUESTION:

• DOES PREVIOUS REACTION TO IV CONTRAST FOR CT MEAN THAT THE PATIENT IS ALSO LIKELY TO

REACT TO IV CONTRAST GIVEN FOR AN MRI? THUS, DO THESE PATIENTS REQUIRE A PRE-MEDICATION

PROTOCOL FOR AN MRI JUST LIKE THEY WOULD FOR A CT?

ANSWER:

• NO

• “THERE IS NO CROSS-REACTIVITY BETWEEN DIFFERENT CLASSES OF CONTRAST MEDIUM. FOR EXAMPLE, 
A PRIOR REACTION TO GADOLINIUM-BASED CONTRAST MEDIUM DOES NOT PREDICT A FUTURE

REACTION TO IODINATED CONTRAST MEDIUM, OR VICE VERSA, MORE THAN ANY OTHER UNRELATED

ALLERGY.” (ACR MANUAL ON CONTRAST MEDIA, 2025)



HYPERSENSITIVITY REACTION AND PREMEDICATION

JUST AN FYI:

• NEW CANADIAN GUIDELINES FOR MANAGEMENT OF CONTRAST MEDIA HYPERSENSITIVITY WERE

PUBLISHED IN 2025

• SIGNIFICANT CHANGES FROM PRIOR RECOMMENDATIONS

• CHANGES WILL BE ROLLED OUT IN THE MAHC DI DEPARTMENT SHORTLY



BREAST MRI

QUESTION

• AN UPDATE ON WHEN WE CAN ANTICIPATE BEING ABLE TO DO BREAST MRI AT MAHC AND

WHAT ARE THE LIMITING FACTORS TO GETTING THIS GOING?



BREAST MRI

• LIMITING FACTORS

• DO NOT YET HAVE SOFTWARE PACKAGE REQUIRED FOR POST-PROCESSING/KINETIC ANALYSIS

• DO NOT HAVE SOFTWARE OR EQUIPMENT FOR MR-GUIDED BREAST BIOPSY

• CAR PRACTICE GUIDELINES ON BREAST IMAGING AND INTERVENTIONS 2025:

• “FACILITIES ARE STRONGLY DISCOURAGED FROM PERFORMING BREAST MRI WITHOUT THE CAPACITY TO PERFORM

BREAST MRI-GUIDED BIOPSIES”

https://www.usa.philips.com/healthcare/product/HC784027/dynacad-breast https://www.med.umich.edu/1libr/BreastImaging/MRIBreastBiopsy.pdf



BREAST IMAGING

QUESTIONS

• GETTING MAMMOGRAM REPORTS WITH BREAST DENSITY CATEGORY D AND NOT BEING ASKED TO COME BACK

FOR ANNUAL RECALL. IS THIS AN ERROR IN REPORTING? IT APPEARS THAT SUPPLEMENTARY SCREENING IS

RECOMMENDED FOR CATEGORY C AND D PATIENTS BY OAR. WONDERING IF HE COULD SPEAK TO THIS

• DO WE CURRENTLY USE TOMOSYNTHESIS ROUTINELY ON OUR MAMMOGRAMS?

• ADDRESS THE OBSP MAMMO RECOMMENDATIONS FOR 1 YR FOLLOW UP WHEN BREAST DENSITY IS GRADED AS

D (EXTREMELY DENSE)…WHERE THE OBSP REPORT SAYS "1 YR FOLLOW UP: NO" BUT CLEARLY THIS PATIENT

SHOULD HAVE A 1 YR FOLLOW UP BASED ON THE DENSITY. I HAVE BEEN TOLD BY OUR MAMMO TECHS THAT

THE OBSP WILL RECALL THIS PATIENT AT 1 YR BASED ON BREAST DENSITY, SO I WOULD REALLY LIKE TO SEE

ALIGNMENT IN THE REPORTING, WITH THE RAD ALSO RECOGNIZING THE NEED FOR 1 YR FOLLOW UP SIMPLY ON

THE BASIS OF DENSITY, AND ANSWERING 'YES' IN THE OBSP TEMPLATE REPORT.



BREAST IMAGING

BACKGROUND

• BI-RADS (BREAST IMAGING REPORTING AND DATA SYSTEM)

• STANDARDIZED CLASSIFICATION SYSTEM CREATED BY ACR TO REPORT FINDINGS FROM BREAST IMAGING

• CLASSIFIES BREAST DENSITY INTO 4 CATEGORIES FROM LEAST DENSE TO MOST DENSE

• CATEGORY A: THE BREASTS ARE ALMOST ENTIRELY FATTY

• CATEGORY B: THERE ARE SCATTERED AREAS OF FIBROGLANDULAR DENSITY

• CATEGORY C: THE BREASTS ARE HETEROGENEOUSLY DENSE, WHICH MAY OBSCURE SMALL MASSES

• CATEGORY D: THE BREASTS ARE EXTREMELY DENSE, WHICH LOWERS THE SENSITIVITY OF MAMMOGRAPHY



BREAST IMAGING

Breast/mammographic images on pages 128-130 of the ACR BI-RADS® Atlas, 5th edition

https://cancer.ca/en/treatments/tests-and-
procedures/mammography/breast-density



BREAST IMAGING

SO WHY DO WE CARE ABOUT DENSE (CATEGORY D) BREASTS?

• DENSE BREAST TISSUE MAKES IT HARDER TO FIND CANCER IN THE BREAST ON MAMMOGRAPHY

• BREAST CANCER RISK INCREASES WITH THE AMOUNT OF DENSE BREAST TISSUE

https://cancer.ca/en/treatments/tests-and-procedures/mammography/breast-density
https://radiopaedia.org/articles/breast-density-classification



BREAST IMAGING

OBSP (ONTARIO BREAST SCREENING PROGRAM)

• FREQUENCY OF SCREENING

• INVITED TO GET NEXT MAMMOGRAM IN 2 YEARS IF:

• CATEGORY A/B/C DENSITY

• NO OTHER REASON TO COME BACK IN 1 YEAR

• INVITED TO GET NEXT MAMMOGRAM IN 1 YEAR IF:

• CATEGORY D BREAST DENSITY

• OTHER REASON TO COME BACK IN 1 YEAR

• POSITIVE FAMILY HISTORY: 2 OR MORE FIRST-DEGREE FAMILY MEMBERS WITH HISTORY OF BREAST CANCER AT ANY AGE

https://www.cancercareontario.ca/en/types-of-cancer/breast-cancer/screening/breast-density



BREAST IMAGING

TO CONFIRM, AT MAHC:

• IF THE OBSP REPORT DESCRIBES CATEGORY D (EXTREMELY DENSE) BREASTS

• OBSP WILL AUTOMATICALLY RECALL THE PATIENT FOR FOLLOW UP SCREENING MAMMOGRAM IN

ONE YEAR IF THE MAMMOGRAM IS REPORTED AS NEGATIVE



BREAST IMAGING

REPORT CONFUSION

• MAHC OBSP REPORT TEMPLATE:

• INTENDED TO STATE NO REASON FOR 1 YEAR RECALL BESIDES STANDARD OBSP INDICATIONS

(CATEGORY D BREAST DENSITY, +FAMILY HISTORY)



BREAST IMAGING

• UPDATED MAHC OBSP REPORT TEMPLATE:

• ALREADY ROLLED OUT AS OF OCTOBER 21, 2025

• SHOULD SEE ON REPORTS BY LATER THIS WEEK



BREAST IMAGING

TOMOSYNTHESIS

• AKA DIGITAL BREAST TOMOSYNTHESIS (DBT) OR 3-D MAMMOGRAPHY

• USES LOW-DOSE X-RAYS AND COMPUTER RECONSTRUCTIONS TO CREATE 3-D IMAGES OF THE BREAST

• INVOLVES THE X-RAY TUBE MOVING IN AN ARC OVER THE COMPRESSED BREAST TO CAPTURE MULTIPLE

IMAGES FROM DIFFERENT ANGLES, WHICH ARE RECONSTRUCTED

https://blog.beekley.com/radiologist-perspective-upgrade-to-3d-mammography-necessitates-reevaluation-of-skin-markersKiarashi, Nooshin & Samei, Ehsan. (2013). Digital breast tomosynthesis: A concise overview. Imaging in Medicine. 5. 467-
476. 10.2217/iim.13.52. 



BREAST IMAGING

TOMOSYNTHESIS

• CURRENTLY AVAILABLE AT SMMH

• SHOULD BE AVAILABLE AT HDMH EVENTUALLY

• APPLYING FOR EQUIPMENT REPLACEMENT AND DESIGNATION FOR TOMOSYNTHESIS



BREAST IMAGING

CURRENT PROTOCOL/INDICATIONS FOR TOMOSYNTHESIS AT MAHC (SMMH)

• ALL BASELINE SCREENING MAMMOGRAMS (AGE 30+)

• IF IT HAS BEEN MORE THAN 5 YEARS SINCE LAST MAMMOGRAM

• ALL D DENSITY RESCREEN MAMMOGRAMS THAT HAVE NOT HAD PREVIOUS TOMOSYNTHESIS

• IF RECOMMENDED BY RADIOLOGIST FOR NEXT YEAR’S MAMMOGRAM IF THE PATIENT HAS D

DENSITY BREASTS

• IF RADIOLOGIST REQUESTS FOR HIGHLY SUSPICIOUS WORK UP CASES



STROKE IMAGING

QUESTION:

• TWO TIPS FOR DECIDING IF EVT PROTOCOL FOR A PATIENT VS A "CT HEAD AND CT ANGIO

NECK" FOR A PATIENT WITH IMPROVING STROKE SYMPTOMS BUT NOT RESOLVED?



STROKE IMAGING

• EVT

• ENDOVASCULAR THROMBECTOMY OR ENDOVASCULAR THERAPY

• MINIMALLY INVASIVE PROCEDURE TO REMOVE A BLOOD CLOT FROM THE BRAIN

https://edhub.ama-assn.org/jn-learning/audio-player/18577484
https://www.ahajournals.org/doi/10.1161/CIRCINTERVENTIONS.117.005362



STROKE IMAGING

• THROMBOSIS CANADA:

• “THERE IS VERY STRONG EVIDENCE FROM MULTIPLE RANDOMIZED TRIALS DEMONSTRATING BENEFIT

OF EVT IN INDIVIDUALS WITH PROXIMAL INTRACRANIAL OCCLUSIONS EITHER IN THE ANTERIOR

CIRCULATION (INTERNAL CAROTID ARTERY AND PROXIMAL MIDDLE CEREBRAL ARTERY AS WELL AS

INDIVIDUALS WITH TANDEM CERVICAL CAROTID AND INTRACRANIAL OCCLUSIONS) OR THE

POSTERIOR CIRCULATION (VERTEBRAL ARTERY AND/OR BASILAR ARTERY) WHO PRESENT WITH

MODERATE-TO-SEVERE NEUROLOGICAL DEFICITS.”

• “TWO INDEPENDENT TRIALS HAVE RECENTLY SUGGESTED NO BENEFIT AND INCREASED RISKS WITH

EVT FOR PATIENTS PRESENTING WITH OCCLUSIONS IN SMALLER INTRACRANIAL VESSELS. ”

https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en-ca&guideID=THROMBOLYTICTHERAPYINACUTEISCH



STROKE IMAGING

CANADIAN STROKE BEST PRACTICES – NEUROVASCULAR IMAGING

• ALL PATIENTS WITH SUSPECTED ACUTE STROKE SHOULD UNDERGO BRAIN AND VASCULAR IMAGING COMPUTERIZED TOMOGRAPHY

(CT) OR MAGNETIC RESONANCE IMAGING (MRI) [STRONG RECOMMENDATION; HIGH QUALITY OF EVIDENCE].

• VASCULAR IMAGING SHOULD BE PREFORMED FROM ARCH-TO-VERTEX AND INCLUDE THE EXTRA- AND INTRA-CRANIAL CIRCULATION TO

DETERMINE ELIGIBILITY FOR ACUTE TREATMENT [STRONG RECOMMENDATION; HIGH QUALITY OF EVIDENCE].

• ALL PATIENTS WITH SUSPECTED ACUTE ISCHEMIC STROKE WHO ARRIVE AT HOSPITAL WITHIN 6 HOURS WHO ARE POTENTIALLY ELIGIBLE

FOR INTRAVENOUS THROMBOLYSIS AND/OR EVT SHOULD UNDERGO IMMEDIATE NON-CONTRAST CT (NCCT) COMBINED WITH CT 
ANGIOGRAPHY (CTA) OF THE HEAD AND NECK, PERFORMED AND INTERPRETED WITHOUT DELAY

• ALL PATIENTS WITH SUSPECTED ISCHEMIC STROKE DUE TO LARGE VESSEL OCCLUSION (LVO) ARRIVING 6 TO 24 HOURS AFTER STROKE

SYMPTOM ONSET (INCLUDING STROKE ON AWAKENING OR WITH UNKNOWN ONSET TIME) AND WHO ARE POTENTIALLY ELIGIBLE FOR

LATE WINDOW EVT SHOULD UNDERGO IMMEDIATE BRAIN IMAGING WITH NCCT WITH CTA AND CT PERFUSION (CTP)

• ADVANCED CT IMAGING SUCH AS CT PERFUSION (CTP) OR MULTIPHASE CTA TO ASSESS PIAL COLLATERAL VESSELS IS STRONGLY

ENCOURAGED AS PART OF INITIAL IMAGING TO AID PATIENT SELECTION FOR EVT

https://www.strokebestpractices.ca/recommendations/acute-stroke-management/emergency-department-evaluation-and-management



STROKE IMAGING

CT HEAD AND CAROTID ANGIOGRAM

1. NON-CONTRAST CT HEAD

2. CT ANGIOGRAM FROM THE AORTIC ARCH TO BASE OF THE BRAIN (CENTRAL COW)



STROKE IMAGING

CT HEAD AND CAROTID ANGIOGRAM

1. NON-CONTRAST CT HEAD

• LOOK FOR RECENT OR CHRONIC INFARCT, BLEED, MASS, ETC

2. CT ANGIOGRAM FROM THE AORTIC ARCH TO BASE OF THE BRAIN (CENTRAL

COW)

• LOOK FOR STENOSIS OR CHRONIC OCCLUSION OF THE EXTRACRANIAL CAROTID

AND VERTEBRAL ARTERIES AND CENTRAL INTRACRANIAL ARTERIES



STROKE IMAGING

CT EVT PROTOCOL

1. NON-CONTRAST CT HEAD

2. CT ANGIOGRAM FROM THE AORTIC ARCH UP TO THE VERTEX

3. VENOUS PHASE CT FROM THE AORTIC ARCH UP TO THE VERTEX/HEAD



STROKE IMAGING

CT EVT PROTOCOL

1. NON-CONTRAST CT HEAD

• LOOK FOR ACUTE STROKE (ASPECTS)

• LOOK FOR CONTRAINDICATION TO TPA OR EVT

2. CT ANGIOGRAM FROM THE AORTIC ARCH UP TO THE VERTEX

• LOOK FOR OCCLUSION OF ARTERIES IN NECK

• LOOK FOR OCCLUSION OF ARTERIES IN HEAD

3. VENOUS PHASE CT FROM THE AORTIC ARCH UP TO THE VERTEX

• IMPROVED DETECTION OF LARGE-VESSEL OCCLUSION

• IMPROVED CHARACTERIZATION OF COLLATERAL STATUS

https://www.stroke-manual.com/aspect-score/



STROKE IMAGING

• VENOUS PHASE CT

• IMPROVED DETECTION OF LARGE-VESSEL OCCLUSION

• IMPROVED CHARACTERIZATION OF PIAL COLLATERAL STATUS

• HELPS NEURO-INTERVENTIONALIST AND STROKE PHYSICIAN DETERMINE SUITABILITY FOR ENDOVASCULAR

THERAPY

AJNR Am J Neuroradiol 42:221–27



STROKE IMAGING



STROKE IMAGING



STROKE IMAGING

• BACK TO THE ORIGINAL QUESTION

• TWO TIPS FOR DECIDING IF EVT PROTOCOL FOR A PATIENT VS A "CT HEAD AND CT ANGIO NECK" 
FOR A PATIENT WITH IMPROVING STROKE SYMPTOMS BUT NOT RESOLVED?

• IF THE PATIENT IS PRESENTING WITH ONGOING ACUTE STROKE SYMPTOMS AND LAST KNOWN

WELL <24 HOURS AGO (IE IS A POTENTIAL CANDIDATE FOR TPA OR EVT THERAPY) → CT EVT 
PROTOCOL

• OTHERWISE, CT HEAD AND CAROTIDS (TIA WORKUP, CAROTID STENOSIS, ETC)

• IF MORE EDUCATION/INFORMATION DESIRED REACH OUT TO AMY GARGAL

• MANAGER, STROKE REHAB/REACTIVATION & DISTRICT STROKE COORDINATOR



SPINE IMAGING

QUESTIONS:

• I WOULD LOVE FOR HIM TO CLARIFY THE ROLE OF MRI FOR THE FAMILY PHYSICIANS AND

EMERGENCY PHYSICIANS IN NON-TRAUMATIC CERVICAL SPINE INJURIES, INCLUDING THOSE

WITH NEUROLOGICAL SYMPTOMS POSSIBLY STEMMING FROM CERVICAL CORD +/- NERVE

ROOTS. 

• AND I WOULD *LOVE* THE TEAM TO GET A QUICKIE REFRESHER ON WHEN THEY SHOULD (AND

SHOULD NOT) BE ORDERING MRIS OF THE SPINE (I.E. CLINICAL INDICATIONS FOR MR C OR L 

SPINE VS OK TO WAIT FOR EMG/NCS).



RESOURCES

• ACR APPROPRIATENESS CRITERIA

• CHOOSING WISELY CANADA



ACR APPROPRIATENESS CRITERIA

https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria



ACR APPROPRIATENESS CRITERIA



CHOOSING WISELY CANADA

HTTPS://CHOOSINGWISELYCANADA.ORG/RECOMMENDATION/RADIOLOGY/



CT VERSUS MRI

QUESTION:

• IN WHICH CONDITIONS IS MRI SUPERIOR TO CT (AND VICE VERSA)?



CT VERSUS MRI

• MRI UTILITY OVER CT – BETTER TISSUE CHARACTERIZATION

• DETECTION OF SUBTLE RECENT STROKE (DWI)

• ASSESSMENT OF THE SPINAL CORD AND NERVES

• MUSCULOSKELETAL – CARTILAGE, MUSCLE, TENDON, LIGAMENT, MASS

• LESION CHARACTERIZATION (IE LIVER MASS, SOLID/CYSTIC)

• LESS CONCERN RE: RENAL FUNCTION

https://sportsortho.co.uk/blog/the-importance-of-3t-mri-in-the-
diagnosis-of-knee-injuries/

Ferfecka, Gabriela & Marta, Patrycja & Pawełek, Klaudia & Morawiecka, Natalia & Rosa-
Bończak, Magdalena & Ossolińska, Agata & Huzarski, Filip & Stolarska, Lucyna & Kłosowicz, 
Weronika & Carlton, Olivier. (2025). Physical Activity and Ischemic Stroke Prevention. Journal of 
Education, Health and Sport. 78. 57704. 10.12775/JEHS.2025.78.57704. 

Arif-Tiwari, Hina, Bobby Kalb, Surya Chundru, Puneet S. Sharma, James R. Costello, Rainner W 
Guessner and Diego R. Martín. “MRI of hepatocellular carcinoma: an update of current 
practices.” Diagnostic and interventional radiology 20 3 (2014): 209-21 .



CT VERSUS MRI

MRI LIMITATIONS

• ACCESS

• LONGER STUDIES

• SMALL MAGNET BORE → CLAUSTROPHOBIA, PT BODY HABITUS, ETC

• CONTRAINDICATIONS – PACEMAKER, METAL

• LOWER RESOLUTION THAN CT

• ARTIFACTS – METAL, AIR, ETC



CT VERSUS MRI



IMAGING SERVICES AT MAHC

• OUTLINE THE DIFFERENT TYPES OF IMAGING OFFERED AT MAHC AND WHAT THE INDICATIONS

ARE FOR THAT IMAGING IF HE HAS NO TIME IF HE CAN JUST INCLUDE A ONE PAGE SUMMARY

FOR ME TO TAKE HOME I WOULD LOVE THAT SO I CAN STOP SENDING THEM SILLY REQUESTS

FOR IMAGING.



IMAGING SERVICES AT MAHC

• IMAGING OFFERED

• X-RAY

• ULTRASOUND

• CT

• MRI

• MAMMOGRAPHY

• FLUOROSCOPY

• NUCLEAR MEDICINE



PAIN MANAGEMENT

QUESTIONS:

1. WHICH NEURAXIAL PROCEDURES WILL/WON'T YOU DO (SO I CAN REFER THEM APPROPRIATELY)

2. WHAT ARE THE COMMON/AVAILABLE NERVE BLOCKS AVAILABLE THROUGH IR AT MAHC? 

(FOR PAIN AND SYMPTOM MANAGEMENT IN PALLIATIVE CARE - IS MY MAIN CONCERN)



PAIN MANAGEMENT

PROCEDURES OFFERED AT MAHC

• FACET CORTICOSTEROID INJECTION IN THE

CERVICAL, THORACIC AND LUMBAR SPINE

• EPIDURAL CORTICOSTEROID INJECTION IN THE

LUMBAR SPINE

• TRANSFORAMINAL

• INTERLAMINAR

• SACROILIAC JOINT CORTICOSTEROID INJECTIONS

• SACROCOCCYGEAL JOINT INJECTION

• OCCIPITAL NERVE BLOCK

PROCEDURES NOT CURRENTLY OFFERED AT MAHC

• EPIDURAL CORTICOSTEROID INJECTION IN THE

CERVICAL OR THORACIC SPINE

• MEDIAN BRANCH BLOCK

• NERVE ABLATION

• VERTEBROPLASTY

https://www.nature.com/articles/s41598-022-10021-5



PAIN MANAGEMENT

INTERVENTIONAL ONCOLOGY

• CELIAC PLEXUS BLOCK/NEUROLYSIS

• FOR MANAGEMENT OF INTRACTABLE ABDOMINAL PAIN FROM UPPER ABDOMINAL

MALIGNANCY

• CAN BE PERFORMED BY A FEW OF OUR IR RADIOLOGISTS

• SCHEDULING LOGISTICS POTENTIAL ISSUE – USUALLY TWO-STAGE PROCESS

• INITIAL DIAGNOSTIC INJECTION WITH ANESTHETIC

• SECOND INJECTION FOR ALCOHOL ABLATION

• SEND REQUISITION AND CAN NOTIFY IF POSSIBLE AND ESTIMATED TIME FRAME

Kambadakone et al. Radiographics 
2011;31(6):1599-621



PAIN MANAGEMENT

• FOR OTHER INJECTIONS/PROCEDURES

• CAN REACH OUT TO ME REGARDING SPECIFIC PROCEDURES



OTHER QUESTIONS?
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