Cardiac MRI:
Appropriateness

Scott Mattson, DO, EACC
Lutheran Medicall Group

Eort Wayne, |IN




Approaches to Approprateness

ne indication

ne patient

ne scanner and technologists
ne interpreting physician

1e report content




The Inappropriate Patient

Contraindications
Ferrous intracranial vascular clips
Ball'& cage mechanical valve (Starr-Edwards)

Certain implanted devices
Shellock provides comprehensive list

lren fragments: in; or near enbits

Potentially: (ikely) inappropriate
ICD and pacemaker recipients

Claustrophohia
Atraltfilbrillation, er veny frequent ectopy. (A or V)

Very lew GER! (< s0ml/min) for gd-reguiring Seguences




e Not Inappropriate Patient

Coronary: stents
Sternal wires
Cardiac valves
Orthopedic hardware




Scanner Requirements

1.5 T (or 3 T scanner)
ECG gating
Interactive, real-time
Parallel receiving| coll
IHighr gradient slew




Technologist Requirement

Cardiac anatomy and physiology

For most part, virtually all' ether scanning Is
along primary radiological planes- axial,
sagittall and coronal

Moving objects are unfamiliar to most
technoelogists

SSEP sequences not very common outside of
candiac Imaging... altheughl rapiad growthn in
lhese seguences is undenvay
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Physician Training

COCATS

ACC/AHA/SCMR LLevel |l

3 months fellewship in CMR

150 cases, 50 as primary. acguisition and read
30 hr MRIFgeneral or CMR specific coursework
Maintain: 50 cases/year, 30 hr CME/S3 yr

ACC/AHA/SCMR Level Il
12 moenths fellewship inf CMR
300 cases;, 100 as primany. acquisitien and read
60 hr MRIfgeneral or CMIR specific coursework
Maintain: 100 cases/year, 60 hr CME/3yr




Brief Overview off CMER
Applications

Morphology Imaging
\entricular atrial, vascular, valvular,
pericardial, masses

Eunctional Imaging

LLeft and right ventrcular, valvular, pericardial,
shunt significance (Qp:Qs), flow.

Stress Imaging
Doebutamine- contractile; adenesine- periusion

Scariimaging




CMR Applications Rated' Inappropriate

Chest Pain Syndrome, Detect CAD (Stress CMR)

Low pretest probability of CAD, ECG interpretable and able
o exercise

High' pretest probability, evidence myocardial injury.

Risk Assessment (Stress CMR)

Normal stress within 1 yr, high clinical risk
LLow: sk operation, Intermediate clinicall sk

Chest Pain Syndrome, Detect CAD: (Corenary: MRA)
Including post PCI o CAB grafits

Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006




CNMR Applications Rated Uncertain

Chest Pain Syndrome, Detect CAD (Stress
CMR)

Intermediate pretest probability ofif CAD, ECG
Interpretable and able to exercise

IHigh pretest probability’ of CAD

Acute CP, intermediate probability. ofi CAD) negative
ECG changes, Ischemia biemarkers

Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006




CNMR Applications Rated Uncertain

Risk Assessment (stress CMR)

Intermediate clinical risk, and eguivocal stress ECG,
SPECT or echocardiography. (use dolb cmr slide)

Intermediate clinical risk, and intermediate te high
sk surgery.

Structure and Function
Evaluate LV function: after M
Evaluate LV fiunction i heart faiure
Evaluate myocardialinecrosis aifter PCl

Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006




CMR Applications Rated Appropriate

Chest Pain Syndrome, Detect CAD. (stress
CMR)

Intermediate probability of CAD,
uninterpretable ECG, or unable to exercise

Risk Assessment (stress CMR)
Known stenesis of uncertain significance

Coronary MRA
SuUspected sympiematic ceronany: anoemaly.

Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006




CMR Applications Rated Appropriate

Morpholoegy and Function
Complex congenital heart disease

LV Eunction after MI or heart failure, with technically,
difficult echocardiography

\alve function with technically difficult echo
LV function with: discrepant LV assessments

Eva
Eva

Eva
WIth

Liate specific cardiomyopatiies
tatien for ARV.C with ventrcular ammythmia

uatien fer MI er myoecarditis witheut CAD, and

myoecardial Necresis
Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006



CMR Applications Rated Appropriate

Structure and Function

Eva
Eva
Eva
Eva

uation of cardiac mass/thrombus
uation; ofi pericardiali conditions
uation for aortic dissection

uation ofi pulmoenary. Veins prior to

ablation/isolation for atrial fibrillation

Structure and Eunction, Withr gadelinium
Post-Mil extent of necresis and/or no-reflow
Determine pre-revasculanzation vianility,

Hendel RC, Patel MR, Kramer CM, Poon MI. J Am Col Cardiol 2006




Some CMR Applications Not Empha3|zed |n
the Appropriateness Document

R\/ Size and Function

LV evaluationi for iren overload
(thallesemia, hemochromatosis)

Evaluation off cardiac shunts
Evaluation of endocarditis
Prediction of sudden cardiac death




utheran Qf’ Medical Group

CMR... deing what establishi
non-invasive technigues can do




Adding Quantitation













Dooutarmine CIVIR
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Dooutarnine CIVIR

%rgwp Lirnitations
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Perfusion CMVIR



Siress Perfuslon CIVIR

S eng'thg Wearrnesses
ecl apllity 1o Supject to pt
supencdocardial rmovernerii
N clefects, cf/w Quantitative perfusior
VP software not yet
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iraicterization of M| ancd Viapility
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Valvular HD
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Phase-contrast

Aortic Flow
Quantification
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Valvular HD
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More tnan just
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Airf CMIR Registry Pilot
“oal to determine value of clinical CMIF
11,040 consecutlve pis at 20 German siies
Jm?lg ]llrlJJF/ rlrleas_r. dlagnosiic 98.2% pis
omplicailons in 0.05% pis (no deain)
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66% ots 're J erulum Inforrmation frorn CMR
" ltlonal Imaging was unnecessary



CME... Adding Clinical Utllity out:
>rlOJ|JF/ of usual Non-Invasive Meirn







Liopormaious rlyoeriropny of
Atrlal Septurm



Acute Myocardial Injury
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Acute Myocardial Injury
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Unclurn ASD



Coronary MrA
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DrlE Assisis In Differentlaiing lscnernic
and Non-lscnernic FlD
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S of CMIF In Evaluation of
J lornyopainy etiologies
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Some of the Most Jrnwrtan"r Inforrnation
cornes frorm Ugly Piciures



Flermocnromatosls
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Evaluation of Myocardial lron Overload]

T2 intensity samples
from septum for use in
calculating T2* value
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ndocardial Ennancerment,
norn-iscnernic etiology



rlyoeriropnic CM
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Laite Myocardial Ennancerment in FCM



Aplcal rlypertropnic CM
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Norn-lscnermic CV
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Apoplication of CME In Cornrnunity
Mecdical Centers

Chfallenges facing implementation

Econormics
Magnet

Volurne
Perforrming Pnysicians
Sufficlent training

Invesirnent in technologisis, nursing
Avallanility
J\Jon~un]'forrn]”ry of protocols

educating referral priysicians



CMF Approoriaienaess-Surnrnary

Neis a rooLust, reasonaply maidre Jm?luh
rrr'f'/orl witn wide clinical applic EJJIJF/

opropriaie utllization depencds Upor

Farniliarity with '_r.he aporopriaie patient
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Avallapility of an appropriaie CME servic
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Awarerness of ine strengins amrl Jlml[cl[lOfb of CIVIR
cormpeared wiin alternative meinods
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Frarming an appropriate clinical quesiion so tnai
nign propapllity exisis tnat ine result will influence
pallent care
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