Understanding Your Cardiac
MRI (CMR)

No radiation. The only test that tells scar from swelling from abnormal
protein inside your heart muscle.

No X-rays. No radiation. The clearest answer to 'what is wrong with my heart muscle?"

Cardiac MRI tells diseases apart by where scar lights up

Cardiac MRI — no i old standard for heart structure
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Names & Terms You Will Hear

CMR Cardiovascular Magnetic Resonance — the formal medical
name for cardiac MRI.

Cardiac MR / Heart MRI Same test, different names. All describe an MRI scan
focused on the heart.

Late Gadolinium Images taken 10 minutes after contrast dye. Scar tissue
Enhancement (LGE) holds the dye and glows white. The glow pattern tells the
doctor which disease is present.

Stress CMR A cardiac MRI done with a medication that mimics
exercise. It is used to find blocked coronary arteries.

T1/ T2 mapping Newer scan techniques. They detect swelling and
abnormal tissue even without contrast dye.

Gadolinium-based contrast A safe IV dye used in CMR. Modern agents are very safe,

(GBCA) even in kidney disease.

MRI-conditional device A pacemaker or defibrillator that has been tested and
approved for MRI use. Most devices made after 2015
qualify.

Cine imaging Moving-picture MRI that shows the heart beating in real

time. Used to measure ejection fraction.

This guide is educational only. Always follow your doctor's specific recommendations.
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What Is Your Cardiac MRI (CMR)?

Cardiac MRI uses a strong magnet and radio waves — NOT X-rays — to take detailed
pictures of your heart muscle, valves, chambers, and major vessels.

It is the only widely used test that can see scar, swelling, and abnormal proteins inside the
heart wall — not just how the heart moves.

A typical scan takes 45 to 60 minutes. You lie on a sliding table inside a wide tunnel. Many
sequences need breath-holds of 10 to 15 seconds.

Most scans use an IV dye called gadolinium. About 10 minutes after the injection, scarred
heart muscle holds the dye and glows bright on the pictures.

CMR is the gold standard for measuring ejection fraction (how hard the left ventricle pumps).
It is more accurate than echo or nuclear tests.

This guide is educational only. Always follow your doctor's specific recommendations.
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The LGE Pattern Tells the Diagnosis — Color-Coded by Pattern

LGE Pattern

Subendocardial (inner
rim)

What it looks like

Bright stripe on the inner edge of the
heart wall, in a coronary artery zone.

What it usually means

Old heart attack (ischemic scar).
Confirms blocked-artery cause.

Midwall stripe

Bright band through the center of the
wall.

Dilated cardiomyopathy (DCM).
Heart muscle disease not caused by
blocked arteries.

Epicardial (outer rim)

Bright stripe on the OUTER edge of
the wall. Often patchy.

Myocarditis (heart swelling). Often
after a viral illness.

Diffuse / whole-wall

The whole wall glows. Hard to
suppress on imaging.

Cardiac amyloid (abnormal protein in
the heart). Treatable; often missed.

None (normal)

No bright areas after dye.

No major scar. Helps rule out heart
attack or fibrosis.
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Why It Matters

When the question is ‘'was this a heart attack or a different heart muscle disease?' CMR
gives the clearest answer. The PATTERN of scar tells the story.

CMR finds cardiac amyloid — a treatable but often missed cause of heart failure — earlier
and more reliably than any other non-invasive test.

For unexplained low ejection fraction, CMR can sort blocked-artery causes from
muscle-disease causes in one scan. This guides whether you need a catheterization or a
different treatment.

For chest pain at moderate risk, stress CMR works just as well as invasive coronary
angiography to decide who truly needs a catheterization (MR-INFORM trial, NEJM 2019).

For myocarditis (heart muscle swelling, sometimes after a viral illness or vaccine), CMR is
the standard test. It shows swelling AND scar at once.

CMR uses no radiation. For younger patients who may need many heart scans over their
lifetime, that matters a great deal.

Which test answers which question best?

LV function (EF)
Valve assessment
Coronary anatomy
Ischemia (stress)

Scar / viability

CMR

Echo

CT (CCTA)
Nuclear

Infiltrative (amyloid)

T T T T T
Limited Fair Good Strong Best
Diagnostic strength

CMR is best for ejection fraction, scar, and diseases like amyloid. Echo is best for valves. CCTA is best for coronary arteries.
Nuclear tests are proven for ischemia. The right test depends on the question.
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When Cardiac MRI Is the Right Test — Four Major Indication Groups

Ischemia evaluation

e Chest pain with
intermediate risk

« Stress CMR perfusion

* Detects scar from prior
infarct

* MR-INFORM: equals
invasive FFR

Cardiomyopathy
workup
* New unexplained low EF

* Ischemic vs nonischemic in
one scan

* Myocarditis after viral
illness

* HCM scar burden for risk

Infiltrative disease

e Cardiac amyloidosis
(treatable)

e Cardiac sarcoidosis

« Iron overload (thalassemia,
transfusion)

* T1/T2 mapping adds detalil

Structural &
congenital

» Adult congenital heart
disease

« Right ventricular
assessment

« Pericardial disease

e Cardiac masses and
tumors
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Treatment Options

Cardiac MRI is a diagnostic test, not a treatment. Its job is to give your cardiologist the most
accurate answer to a specific question about your heart.

Before the scan: fill out a safety screening form. List ALL implants — pacemakers,
defibrillators, stents, joint replacements, brain aneurysm clips, cochlear implants, insulin
pumps, and any metal near the eyes.

Bring your device card if you have a pacemaker, defibrillator, or loop recorder. Most modern
devices are MRI-conditional and can be scanned safely with proper preparation.

Eat normally before the scan unless told otherwise. For STRESS CMR only: no caffeine for
24 hours. Caffeine blocks the stress drug.

During the scan: the magnet makes loud knocking sounds. Earplugs and headphones are
provided. You can talk to the technologist through a two-way intercom, and you hold a panic
button at all times.

Breath-holds (usually 10 to 15 seconds, many times) keep the heart still for clear pictures.
The technologist will guide you through each one.

If you get anxious in tight spaces, tell us in advance. We can offer a calming pill, a wider
scanner, face-down positioning, or — rarely — sedation.

After the scan: you can drive home and go back to normal activity right away, unless you
had sedation.

Safety tip — implanted devices. Most pacemakers and defibrillators made after 2015 are
MRI-conditional. They can be safely scanned. The device is reprogrammed before the
scan and checked after. You are watched the whole time. Bring your device card (make,
model, implant date). No card? Your cardiologist can look it up. Ask before you assume
your device rules out an MRI.
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Risks, Benefits, and Alternatives

Every choice has trade-offs. Use this table to start the shared decision conversation.

EEIEES

Alternatives

echocardiogram

limited by body size
and lung disease.
Cannot measure
scar. Results depend

on the operator's skill.

Cardiac MRI Long scan (4560 No radiation. Gold Stress echo — no
(CMR) min) with standard for ejection radiation; image
breath-holds. Loud fraction and heart quality can vary.
knocking sounds. volumes. Only test Nuclear stress test —
Tight-space anxiety that tells ischemic low radiation; less
risk. IV gadolinium scar from detail. CT heart scan
dye in most scans. nonischemic scar, (CCTA) — radiation
Some old implants finds amyloid, shows and iodine dye; best
and metal in the eye myocarditis, and for heart arteries.
are not safe in the measures iron Invasive cath — best
magnet. overload. Excellent direct view; has risks.
for complex and
congenital heart
disease.
Stress Image quality is No radiation. No dye Stress CMR (clearer

needed. Widely
available. Real-time
pressure and flow
data. Lower cost.

images, scar detail),
nuclear stress test,
CCTA, invasive cath.

Nuclear stress
test (SPECT /
PET-MPI)

Low-dose radiation.
Less detail than
CMR. More false
positives in women
and in patients with
obesity.

Well proven for
finding blocked
arteries. Can be done
with medication for
patients who cannot
exercise.

Stress CMR — no
radiation, sharper
images (MR-INFORM
trial). CT coronary
scan (CCTA).
Invasive cath.

Coronary CTA
(CCTA)

Radiation exposure
(about 3to 7 mSv).
lodine IV dye (kidney
risk, allergy risk).
Less useful for heart
muscle disease.

The best non-surgical
view of the heart
arteries. Fast (10-15
minutes). Very good
at ruling out
blockages in low- to
moderate-risk
patients.

CMR — no radiation,
no iodine, shows
heart muscle and
scar (not the heart
arteries). Invasive
cath. Stress tests.
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Benefits

Alternatives

Invasive
coronary
angiogram (cath)

Procedural risks:
bleeding, artery
injury, dye kidney
injury, very rare death
(less than 1 in 1,000).
Radiation. Recovery
time needed.

Gold standard view of
the heart arteries.
Allows stenting on
the spot if needed.

Stress CMR
perfusion
(MR-INFORM trial
showed equal
outcomes for guiding
stent decisions). CT
heart scan (CCTA).
Stress imaging.
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Common Misconceptions

Myth Reality

My pacemaker / defibrillator means | can
never have an MRI.

Most devices made after 2015 are
MRI-conditional. They have been tested and
cleared for MRI under set conditions. The device
is reprogrammed before and after, and you are
monitored during the scan. Many older devices
are also safe with the right protocol. Bring your
device card and ask before you assume you are
excluded.

Gadolinium contrast will damage my
kidneys or stay in my body forever.

Modern macrocyclic gadolinium agents have a
very low risk of nephrogenic systemic fibrosis
(NSF). The risk is far less than 1 in 10,000, even
in severe kidney disease. A tiny amount may
stay in the brain, but no health harm has been
tied to this. We check kidney function before
every scan and pick the safest agent.

If I am claustrophobic, | cannot have a
cardiac MRI.

Tight-space anxiety is common and we plan for
it. We can offer: a calming pill before the scan, a
wider scanner, face-down positioning, or
planned breaks. Tell us before you arrive so we
can prepare.

Cardiac MRI uses radiation like a CT
scan or nuclear stress test does.

Cardiac MRI uses no radiation at all. It uses a
strong magnet and radio waves. That is why
doctors prefer it during pregnancy (after the first
trimester), in children, and in young adults who
will need many heart scans over their life.

If my echo is normal, a CMR cannot find
anything new.

CMR often finds cardiac amyloid, sarcoid, past
'silent’ heart attacks, and early cardiomyopathies
that echo cannot see. Echo shows how the
heart moves. CMR shows what the heart muscle
is MADE OF. They answer different questions.
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All MRIs are the same — any imaging Cardiac MRI needs special protocols,
center can do mine. ECG-gating equipment, and a trained CMR

reader. A general MRI center without cardiac
training can produce a poor-quality study. We
refer you to centers with dedicated cardiac MRI
programs.
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Possible Complications

Knowing what can go wrong helps you spot problems early. Most complications are
uncommon, especially with treatment.

Where / What What Can Happen

Claustrophobia and anxiety The most common reason a scan stops early or is
rescheduled. Options that help: a wide-bore scanner, an
anti-anxiety pill before the scan, face-down positioning,
and coaching. Tell us before you arrive.

Gadolinium contrast reaction Mild reactions (warmth, metallic taste, mild nausea)
happen in about 1 in 100 scans and go away on their
own. Serious allergic reactions (hives, breathing trouble)
are rare — less than 1 in 10,000 — and are treated right
away on site.

Nephrogenic systemic fibrosis A rare scarring disease linked to older gadolinium agents
(NSF) in patients with severe kidney disease. With modern
macrocyclic agents the risk is very low — fewer than 1 in
10,000, even in dialysis patients. We check kidney
function and use the safest agent.

Implant interaction Metal in the eye, a non-MRI-safe pacemaker, certain old
brain aneurysm clips, or some cochlear implants can be
unsafe in the magnet. Safety screening is done before
every scan to prevent this. Never skip a question on the
form.

Failed or poor-quality scan Fast or irregular heart rhythm, trouble holding breath, or
severe obesity can blur the images. About 2 to 5 percent
of CMRs need repeat sequences or a different test. We

coach every breath-hold to minimize this.

Stress-medication side effects The stress drugs (regadenoson or adenosine) often
(stress CMR only) cause brief flushing, chest tightness, or shortness of
breath. This lasts 1 to 3 minutes and then passes. A
reversal drug is on hand if needed. Serious reactions are

rare.
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Points to Know

If you remember nothing else, remember these key points.

Fill out the safety form fully. List every implant, every past metal exposure (welding,
shrapnel, eye injuries), and every prior surgery.

Bring your device card if you have a pacemaker, defibrillator, loop recorder, or nerve
stimulator. We need the make, model, and implant date.

Wear clothing with no metal — no zippers, no underwire bras, no metal buttons. Lockers are
provided for jewelry, watches, and phones.

For STRESS CMR: no caffeine for 24 hours before. This includes coffee, tea, chocolate,
soda, and decaf (decaf still has small amounts).

Plan 60 to 90 minutes at the imaging center, even though the scan itself is 45 to 60 minutes.

If you get anxious in tight spaces, tell us in advance. We will arrange a pill, a wider scanner,
or a different position.

If you have kidney disease (eGFR less than 30), tell us before the scan. We will talk about
whether gadolinium is safe for you.

If you are pregnant or might be, tell us. CMR without contrast dye is generally safe after the
first trimester. The IV dye (gadolinium) is usually skipped during pregnancy.
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When to Call Us - and When to Call 911

If you are not sure, call. We would rather hear from you twice than miss a real problem.

Hives, swelling, or trouble breathing within minutes to hours of getting gadolinium dye — call
911. This is a rare allergic reaction.

Skin thickening, joint stiffness, or itching that starts days to weeks after a contrast MRI —
call us. This may need NSF screening (rare, linked to older agents in severe kidney
disease).

Your pacemaker or defibrillator feels off after the scan — chest fluttering, dizziness, or
shocks. Call us today and have your device checked.

You learn after the scan that you had a metal implant or metal exposure we did not know
about. Call us right away so we can review.

Anxiety was so bad that you could not finish the scan. Call us. We can reschedule with a
calming pill or a different set-up.

Questions about your CMR results. Results usually take 2 to 5 business days for the formal
report. Call the office.

You get a new implant or surgery after your CMR is scheduled. Call us before the
appointment so we can re-screen you.

Office: (727) 943-5200
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Trusted Resources

The links below are the trusted resources Dr. Ali used to write this guide and that he
recommends you visit for more information. Each is a clickable link in the digital version and a
Short.io tracked URL on the printed version.

Cleveland Clinic — Cardiac MRI - Patient-friendly overview of what to expect before, during,
and after cardiac MRI.

Mayo Clinic — Cardiac MRI - Preparation, contrast information, and claustrophobia tips from
Mayo.

RadiologyInfo.org — Cardiac MRI (RSNA/ACR) - Joint Radiological Society / American
College of Radiology patient resource.

MedlinePlus — Heart MRI - NIH-curated plain-language explainer with indications.

Society for Cardiovascular Magnetic Resonance - The specialty society for CMR — patient
information and accredited center directory.
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https://my.clevelandclinic.org/health/diagnostics/16834-cardiac-mri
https://www.mayoclinic.org/tests-procedures/cardiac-mri/about/pac-20384934
https://www.radiologyinfo.org/en/info/cardiacmr
https://medlineplus.gov/lab-tests/heart-mri/
https://scmr.org/page/patient-information

Sources Used to Build This Guide

Every recommendation in this guide is grounded in one or more of the studies, guidelines, or
trusted resources below. Short links are tracked so Dr. Ali can see which references patients
are reading; nothing personally identifying is captured.

SCMR — Standardized Cardiovascular Magnetic Resonance Protocols (2020 update) [Society Guideline]

Authoritative SCMR consensus on indications, sequences, and reporting for cardiovascular MRl — basis for
the indication and protocol content.

ACC/AHA/HFESA 2022 Guideline for the Management of Heart Failure [Society Guideline]
Frames CMR's role in nonischemic cardiomyopathy workup, viability, and infiltrative disease screening

(amyloid, sarcoid).

ACC/AHA 2021 Chest Pain Guideline [Society Guideline]
Defines stress CMR as a Class 1 option for intermediate-to-high pretest probability ischemia evaluation.

CE-MARC — Clinical Evaluation of Magnetic Resonance Imaging in Coronary Heart Disease (Lancet 2012
[Landmark Trial]
Pivotal trial establishing stress CMR perfusion sensitivity superior to SPECT for detecting obstructive CAD.

MR-INFORM — Stress CMR vs invasive FFR (NEJM 2019) [Landmark Trial]
Showed CMR-guided strategy non-inferior to invasive FFR for 1-year MACE in stable CAD — supports CMR

as gatekeeper to cath.

Cleveland Clinic — Cardiac MRI [Patient Education]
Benchmark patient-facing explainer; competitor comparison for what-to-expect content.

Mayo Clinic — Cardiac MRI [Patient Education]
Benchmark patient-facing explainer covering preparation, gadolinium, claustrophobia.

RadiologyInfo.org — Cardiac MRI (RSNA + ACR) [Patient Education]

Joint RSNA/ACR patient resource on the procedure, contrast, and safety screening.

MedlinePlus — Heart MRI [Patient Education]
NIH-curated plain-language overview of cardiac MRI and indications.

ACR Manual on Contrast Media — Gadolinium and NSF [Society Guideline]
Current evidence on NSF risk with modern group Il macrocyclic gadolinium agents (very low even in advanced
CKD).
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https://jcmr-online.biomedcentral.com/articles/10.1186/s12968-020-00607-1
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001029
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(11)61335-4/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMoa1716734
https://my.clevelandclinic.org/health/diagnostics/16834-cardiac-mri
https://www.mayoclinic.org/tests-procedures/cardiac-mri/about/pac-20384934
https://www.radiologyinfo.org/en/info/cardiacmr
https://medlineplus.gov/lab-tests/heart-mri/
https://www.acr.org/Clinical-Resources/Contrast-Manual

About This Guide

Rias KS Ali, MD FACC | Board Certified in Interventional Cardiology & Cardiovascular Disease
4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
Version: 2026-08-15

Reviewer note: Reviewed against Cleveland Clinic, Mayo Clinic, Radiologylnfo.org, and MedlinePlus patient
pages on cardiac MRI. Ours adds: a head-to-head modality strength chart (CMR vs echo vs CT vs nuclear by
clinical question), a color-coded LGE pattern table linking scar shape to specific diagnoses, an honest framing of
modern gadolinium safety in CKD, and a practical decision callout on MRI-conditional implants.

Disclaimer

This guide is for educational purposes only and does not replace medical advice from your physician.
Recommendations may not apply to every patient. Always follow the specific instructions of Dr. Ali and your care
team. In an emergency call 911 or go to the nearest emergency department.
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Take This Guide With You

Scan or visit: https://go.riasalimd.com/cmr-guide
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