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INTRODUCTION TO MRI
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INTRODUCTION TO MRI

•MRI (Magnetic Resonance Imaging) uses strong electromagnetic fields and radio-
frequency (RF) energy to generate images
•Unlike CT, MRI does not use ionizing radiation.
•90% to 95% of MRI studies are outpatient exams.
•MRI is primarily used for soft tissue imaging; joint cartilage/tendons,  neurological, 
spine, cardiac and breast.
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MRI SERVICE AT VJH



7

MRI SERVICE AT VJH

• 1.5T Siemens Sola Platform – State of the Art
• 70 cm bore – largest in IH
• New MRI suite 
• 7 days per week, evening and weekend hours
• Services offered: joint, spine, neuro, abdomen, 
pelvis, breast, prostate
• Services not offered: cardiac MRI, 
sedation/anesthesia, MRI-guided biopsy
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MRI SERVICE AT VJH

Reporting:
• Drs. Weathermon, Boyd, Foley fully qualified
• Drs. Middelkamp and Thurgur refreshing their 

MRI training
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WHEN IS IT OPENING?

SEPTEMBER 2019
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ORDERING
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ORDERING

• Service limited by funding level
• Exams may be substituted or referring physician may be contacted to obtain further 
details to ensure appropriate and high-quality service
• No ordering restrictions for certain providers
• For emergent exams, request should be discussed with MRI radiologist
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CENTRALIZED INTAKE
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MRI - INDICATIONS
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CT VS MRI
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CT VS MRI

Advantages of CT:
Speed – much faster to acquire, motion artefact
Claustrophobic/obese
No risk with implanted devices, ferromagnetic clips, nerve stimulators
Superior depiction of cortical bone/calcifications
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CT VS MRI

Advantages of MRI:
No ionizing radiation – pregnant, pediatric patients, recurrent exams
Superior soft tissue contrast
Contrast much smaller risk of reactions
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TRENDS IN UTILIZATION
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SHOULD I ORDER CT OR MRI?

Consider the clinical question:
Knee: fracture (CT) vs internal derangement (MRI)?
Head: MS (MRI) vs trauma (CT)
Broad survey – CT more useful (multiple body areas)
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SHOULD I ORDER CT OR MRI?

Consider the patient:
MRI in younger, pregnant patients – no radiation
CT in morbidly obese or claustrophobic patients
MRI in patients who cannot have X-ray contrast (superior soft tissue contrast)
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SHOULD I ORDER CT OR MRI?

Examinations you should think twice about when MRI available:
CT arthrogram (consider MRI arthrogram)
CT pituitary (consider MRI pituitary)
CT enterography (consider MR enterography)
CT female pelvis eg fibroids (consider MRI pelvis)
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MRI INDICATIONS
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MRI INDICATIONS - NEURO

CT preferred in trauma / stroke, else MRI usually more appropriate eg. Chronic headaches 

A005008963KGH
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MRI INDICATIONS - NEURO MS, tumors, encephalopathy, infection, ischemia

A005008963KGH
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MRI INDICATIONS - NEURO MS, tumors, encephalopathy, infection, ischemia

A005008963KGH
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MRI INDICATIONS - NEURO MS, tumors, encephalopathy, infection, ischemia

A005008963KGH
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IMAGING PATHWAYS

FEMALE PELVIS:  Ultrasound best initial examination, 
MRI second line, CT less appropriate
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IMAGING PATHWAYS

LIVER: Abdomen – MRCP, liver mass, MR enterography, MR urography
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IMAGING PATHWAYS

BILIARY/PANCREAS: ultrasound often appropriate, MRCP is less invasive than ERCP but 
intervention cannot be performed
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IMAGING PATHWAYS

SHOULDER: MRI and MR arthrogram for internal derangement (labral tears, rotator cuff), 
X-ray for osteoarthritis, fractures with CT
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IMAGING PATHWAYS
SPINE: spondylodiscitis, tumors, myelopathy, trauma

Presenter
Presentation Notes
64M diskitis osteomyelitis with abscess
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IMAGING PATHWAYS
SPINE: spondylodiscitis, tumors, myelopathy, trauma

Presenter
Presentation Notes
58M with spinal cord injury
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IMAGING PATHWAYS

BREAST: implant assessment, screening in high risk patients, staging.  Mammography 
and ultrasound more appropriate initial investigations
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IMAGING PATHWAYS

NECK: MRI usually superior though similar information to CT
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IMAGING PATHWAYS

TEMPORAL BONE / IACs: MRI for IAC / sensorineural hearing loss, CT temporal bones 
for middle ear / conductive hearing loss
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CHOOSING WISELY
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CHOOSING WISELY

Don’t order an MRI for suspected degenerative meniscal 
tears or osteoarthristis (OA).

“Degenerate meniscal tears and osteoarthritis (OA) are extremely 
common in the general population. Early degenerative changes in 
the meniscus can be found in many subjects under the age of 30. 
By 50 to 60 years of age, full degenerative meniscal tears are 
commonly found in 33-50% of subjects. Unless associated with 
the presence of osteoarthritis (OA), these degenerative meniscal 
tears are most often asymptomatic. Magnetic resonance imaging 
(MRI) is not recommended for degenerative meniscal tears unless 
there are mechanical symptoms (e.g., locking) or lack of 
improvement with conservative treatment (exercise/therapy, 
weight loss, bracing, topical or oral analgesia, intra-articular 
injections). MRI is not recommended for the diagnosis or 
management of OA. Weight-bearing X-rays should be ordered 
instead.”
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CHOOSING WISELY

Don’t order an MRI as an initial investigation for 
suspected rotator cuff tendinopathy.

“Initial management of rotator cuff tendinopathy includes 
relative rest, modification of painful activities, and an 
exercise program guided by a physical therapist or athletic 
therapist to regain motion and strength. The addition of 
subacromial cortisone/local anesthetic injections may be 
helpful. Should conservative management fail to relieve 
pain and restore function of the shoulder, consider plain 
radiographs to rule out bony or joint pathology, and 
ultrasound to assess for rotator cuff and bursal pathology. 
MRI or MRA (MR arthrogram) should be considered if 
symptoms don’t resolve with conservative therapy and 
there is a concern of labral pathology.”
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CHOOSING WISELY

Don’t do imaging for lower-back pain unless red 
flags are present.

“Red flags include suspected epidural abscess or 
hematoma presenting with acute pain, but no 
neurological symptoms (urgent imaging is required); 
suspected cancer; suspected infection; cauda equina
syndrome; severe or progressive neurologic deficit; and 
suspected compression fracture. In patients with 
suspected uncomplicated herniated disc or spinal 
stenosis, imaging is only indicated after at least a six-
week trial of conservative management and if symptoms 
are severe enough that surgery is being considered.”
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KELOWNA ORTHOPEDIC SUGGESTIONS

SHOULDER IMAGING:

X-rays initial modality for acute trauma to evaluate for fractures

MRI or US to evaluate acute rotator cuff tears

MRI to evaluate bone tumors or suspected metastasis

MR Arthrogam usually more appropriate following specialist evaluation

MRI not generally helpful in >60 y/o
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KELOWNA ORTHOPEDIC SUGGESTIONS

KNEE IMAGING:

X-rays are first line modality

Knee MRI, helpful in suspected internal derangement: locking or clicking

MRI not generally helpful in >60 y/o
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KELOWNA ORTHOPEDIC SUGGESTIONS

HIP IMAGING:

X-rays are first line modality

MR arthrograms for FAI less helpful for >40 years old due to degenerative changes

MR arthrograms should be performed with injection of anesthetic to assess for pain 
symptomatology changes, dictated in report.
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THANK YOU!
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