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European cardiovascular magnetic resonance EurOCMR Registry

(EuroCMR) registry = multi national results from
57 centers in 15 countries
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Bruder et Al, JCMR 2013
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EuroCMR Registry

Impact of CMR on patient management

N or quartiles
A 00% 27781

Al

Completely new diagnosis not

Therapeutic consequences

Change in medication

Invasive procedure
Hospital discharge
Hospital admission

mpact on patient management (new

Values are % (n).

Bruder O, JCMR 2013
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The global cardiac magnetic resonance registry (GCMR) of the Society for Cardiovascular Magnetic Resonance

(63% USA Centres)

Growth of CMR indications in the GCMR cohort, 2001-2012
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M Adult congenital = Agg # CAD (lschernda) = CAD (Viability)

Kwong RY, JCMR 2017
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CARDIOMYOPATHIES
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Advantages of CMR for the assessment of heart disease —
1) Cardiac morphology and function

Specific
advantages of
CMR
LV apex Basal anterior wall Lateral wall Right ventricle
and septum

-Apical HCM -Asymmetric HCM -Circumflex artery -Cardiomyopathies

-Apical aneurysm -Cardiac masses territory -Congenital heart

~Thrombus -Dystrophinopathies disease

CMR is the gold

standard to
assess cardiac
volumes, mass
and function
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Specific advantages of CMR in the assessment of cardiac morphology — Thrombus detection
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Advantages of CMR for the assessment of heart disease —
2) Tissue characterization

T1-weighted images (native myocardium)
» Fat

T2-weighted images (native myocardium)

* Edema

T2*-weighted images (native mayocardium)

e [ron

Late enhancement (post-contrast)

l . Fibrosis (scar)
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Advantages of CMR for the assessment of heart disease —
3) Quantitative tissue characterization — Parametric mapping

T2 mapping ECV

(native; ms)

T1 mapping
(post-gd; ms)

Interstitial Interstitial Interstitial
fibrosis fibrosis fibrosis
Amyloid Amyloid Amyloid

Fat

Iron

= Quantification of myocardial signal
= Disease-specific alterations

= Native myocardium (no contrast)

= Early diagnosis

= Longitudinal follow up

ECV= extracellular volume
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1) Specific advantages of CMR in defining etiology

CMR to define etiology — Iron overload cardiomyopathy

- UK THALASSEMIA REGISTER T2* to assess
: iron overload
‘g - m Malignancy - ImpaCt of CMR
0 - .
a & Iron overload on chelation
- 25 . : e ; . .
o Olnfection therapy titration
E 20 4 mEMT complication | 4 Impact of CMR
E 15 @ Anaemia .
3 E on prognosis
A . = Impact of CMR
3 .f_l . i on general
| :
0- - ' : patient
1950- 1955- 1960- 1965- 1970- 1975- 1980- 1985- 1990- 1995- 200 ¢
foues 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2003 mnanagemen

Modell JCMR 2008
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CMR to define etiology — Late enhancement patterns

Ischemic Nonischemic
A Subendocardial Infarct A Mig-walt HE
* ihopathec Driscd = Hypertrophee « Sarcondosas
¢ ."‘m‘ . Nmuplhs . \'\l’('lﬁ'l\
o Myoc ardon * Raght vesercular

pressare overload (eg  * Andcrson- Fabry

congemwtal heart discasc. « Chagas Discase
pedmonary HTN)

B Epicardial HE

* Sercordoses. Myocardnn, Aaderson-Fabry, (hagass Discase

B Tramsmural Infarct

C Global badocawrdal MR

s Amybosdonss Systomes Sckiross Post cardia transplant st von

Dual pathology occurs!
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Ischemic versus non ischemic cardiomyopathy

= Impact of CMR
on diagnosis

= Impact of CMR
on patient
management
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Differential diagnosis of myocardial hypertrophy
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AMILOYDOSIS HYPERTENSIO

HCM
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Impact of
CMR on
diagnosis
Impact of
CMR on
patient
management

FIBROMA




Sistema Socio Sanitario

_ : Cardiac magnetic resonance —
H Ospedale Niguarda % Regione .. . .
1 Lombardia Clinical applications

Parametric mapping for the differential diagnosis of cardiac hypertrophy

T1 Mapping and ECV in clinical practice

»1200msec

Native T1 values (milliseconds)

Extra cellular volume (ECV)

Haaf et al Journal of Cardiovascular Magnetic Resonance (2016) 18:89
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Recommendations for cardiac imaging in patients with suspected or established heart failure

Recommendations

TTE & recommended for the smmmament of mpocerdal 1 uctire I Wnction n wiyec =i sageced M = order 10 exabin®
» dagross of ether HIT(E HEmeAF or Migll

TTL & recomvanded 10 msem (VT 0 order 10 ertly patients with MF who would be sutable or eviderce dased
pharmacologes wnd device (WD CRT) reatment recommended for HA(F

TTE & recommended for the assessment of vilve daease. rght vent icullr Ancuion and pumonary S Serel pressare # Jesens wi
0 arvady estabinhed dagrons of ether HFrEF HFmefF or HFpEF i order 10 dertlly Shome sutable br commcson of vabe daeme.

TTE & recommended 10r e astasiment of mpnca el I7ucture g Ancion n wisecn 10 be exposed 1 TesTment whed
potercally (an Gamage Myocardem (eg chemothergy)

Other techragues (rdudng symoic sssue Doppler veootes ind deformation ndoes (¢ Brwr and strar rimel ould de
corsdered i a TTE prosocol in subpects at risk of developeng HF 1 order 0 deraly myocrdal dyshuncuon & D prechece sage.

CMA s recommended for the sssesament of myocardal iructure snd ncuon (nchuding Aght heart) I Sl with poor
KOMIK Wndow 1 PADENT Wi COmphen CONEeVtal Neart dasase (aong K (oW of Ghmons Conve racsons © O

CMR with LGE shauld be consdered i patients wih died Gardomyopety i order 10 dstngush between SOwem and "o
achaermic myocardal damage i e of equvocal cleval and other Imagrg it (uking sccout of Cutorsicorey-edasons © OF)

CMR s recommended for the Carctenaation of myocrdal Ussue i (e Of MAPECISC MyOCardTn. Implodons, S Todoss.
Chagas dassne. Fabry dasam "on<ompacson cardompopsthy, and heemochromasces akng scowrt of autorsconty-
ndcations so OR),

Non-imaswe sess imagng (OR stress echocardagrphy, SPECT PET) may be consdered for the assessmert of myocarda
Achaerria and vabebty 0 pateets st HE and CAD (consdend sutabie b (0romary mewmsc araate | bebore Da G sor
revasOdaruason.

Ivasive coronary sagiograply i recommended i pasents with HF and sngieg peciors recaicirant 1o pharmacsiogesl
theragy or symgtomank versricuar arhythmias or sborted Gardac amest (who are consdered sutable o potercal cororary
revasOArTton ) 0 order 1o esabieh the dagross of CAD and &3 severiy

Pvasive CONonaTy INpOEraphy ShouMt be Conudered i panents with M and niermedane 1 hgh pre-test probeddey of CAD e
e presence of Schaema N AON-IvEiive 127618 103t (who are consdered wtable for potentl COrOneTy "BcUeEIton) B
order 10 establish the dugnosis of CAD and s severiy.

CMR in ESC Guidelines

on heart failure

* cardiac function

* tissue characterization

stress (ischemia

e detection)

Cardiac CT muy Se comidered in patients with MF and low 0 imtermediane pro-test protablity of CAD o $iose with agueacy
PON-WEYE FTER DL I Order 5 N Out CONDNEry TNy MENoRs.

Reassessment of myocardal swruciure and Ancuon & recommended usng NOn-Ivaswe magng
- In patienss presenting with worsening HF symgeoms (induding epsodes of AHF) or epenencng iy oter
Important ardovaculyr evert
0 patierms wah MHE who hawe received evidence dased pha acONenIgy I Manrme 1okermed doses before e decsor o0
dovice implasaasion (CD, ORI
| N patens exposed 10 therapees whch may damage the myocardum (e g chemotherigy) (eral assessmencs).

2016 ESC Guidelines — Heart failure
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Cardiac magnetic resonance —
Clinical applications

2) Specific advantages of CMR in
defining prognosis

Right ventricular function

Table 2. Study Outcome Data According to Presence (RVSD+) or Absence (RVSD-) of Right Ventricular Systolic Dysfunction.

RVSD- RVSD +
Ouficome (n=164) (n=86) Hazard Ratio (95% C1) PValue
Primary end pont, No. of patients (%)

Al-cause mortality or cardiac transplantation 17(104) 42 (48.8) 5.90 (3.35-10.37) <0.001
Al-Cause mortality 16 (9.8) 36 (41.9) 5.51 (3.06-9.94) <0.001
Cardiac ransplantation 1(0.6) 6(7.0) 13.01 (1.56-108.26) 0.018

Secondary end pomts, No. of pabents (%)

Cardovascutar mortality or cardiac transplantation 159.2) 35 (40.7) 5.62 (3.07-10.30) <0.001
Cardovascular mortality 14 (8.5 29(337) 512 (2.70-9.70) <0.001

Heart talure death, heart faslure hospitalization, or cardiac ransplantation® 13(7.9) R(37.2 6.13 (3.21-11.70) <0.001
Heart faure death 3(1.8 17 (19.8) 14.19 (4.15-48.45) <0.001
Heart falure hospitalization 12(7.3) 27 (31.4) 5.61 (2.84-11.10) <0.001

250 pts with DCM

RVEF < 45% in 86 pts (34%)

Primary end point (all cause mortality and HTx ): 49% pts with RV dysfunction and 10% pts without RV dysfunction (p < 0.001)

Gulati A, Circulation 2013
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Late enhancement

D —Major Adverse Cardiovascular Events

Impact of LGE on prognos

C-All-Ventricular Arrhythmia or Sudden Cardiac Death A-Al-cause mortalty
Ventricular Arrhythmia or Sudden Cardiac Death Nlcause mortality

Study name Statistics for each stud; Hazard ratio and 95% CI

Hazard Lower Upper LG—E LGE Wty e et e b et ey — O

ratio  imit  limit  Z-Vale p-Vale - M Lome L
Assomul (2006) 5200 1.003 265970 1963 0.050 " N . vewsvae GE_ LGE+
Wu (2008) 1890 0421 8492 0830 0406 __i Assomd 008! 2798 S04 02 158 49
Ross (2009) 4060 1608 10.199 2963 0.003 gt
Kana (2010) 2330 0321 16862 0837 0.403 g o & *
Scom (2011) 3520 1430 8662 2739 0.008 —— Wy (008 G000 1001 NS T B
Nes (2011) G670 2381 18926 38566 0,000 —_— AXN 5GP Awn 0 ——p—
Lahdm (2011} 5000 1193 20964 2201 0,028 —_— 20 1Me 20R Ao 8 -
Boye (2011) 11250 4221 29966 4839 0,000 e AME S0 JM 43w @ —_——
Gao (2012} 3650 0488 27294 1261 0.207 T rTreET e
Femandez-Ammenta (2012) 4470 1247 16027 2288 0.022 —f MR E TR -
Kiern (2012) 3570 1440 8850 2747 0.008 —_— Ai5S GLtF GO GEE -
Wu (2012) 2910 1502 5638 3168 0.002 —— =
Leyva(2012) 16700 1.866 149.419 2518 0.012 T e
Muter (2013) 3310 1833 5978 3968 0,000 - TUNTE R IR —e
Oawson (2013) 3300 1838 5924 4000 0,000 —.— A0 1D AN 1D ——
Gutab (2013) 5240 3149 8718 6377 0000 —a— NS 1M AN AWM ——
Perazok-Mara (2014) 2730 1.143 6520 2261 0.024 — 1644 0400 450 S8 —
Masd (2014) 8310 1663 41524 2580 0.010 —_———— 2000 18 r— -
Denire{2014) 2100 1.089 4245 2066 0.069 |-
Alexandre(2014) 4890 1652 14472 2867 0.004 ey 1% a0 L
Amehadi(2014) 3260 1664 6386 3445 0.001 R MY AV AN am
Piars (2015} 2710 1099 6683 2165 0030 e—e— A% 2" » LR ) .
Mord¥2015) 2070 1082 4150 2060 0.040 —-— 2300 1S 40 2 S
Hallday (2017) 9200 3891 21751 5065 0000 —— 2000 200 3390 S8 .

3764 3136 4517 14240 0,000 *

001 01 1 10 100 o . ' » -

More risk with LGE -ve More risk with LGE +ve

Major Adverse Cardiovascular Events

name Statistics for each study Hazard ratio and 95%CI

L A

Ws o A e e O

Cardiovascular mortalty

Hazard Lower Upper

ratio  lmit lu:-sl Z-Value p-Value LGE_ L E LGE- LGE+
Assomull (2006) 3400 1.364 8.476 2626 0.009 — s (08 -
Kwong (2006) 8290 3924 17.516 5542 0.000 o (2008 -
Wu (2008) 8200 218830.731 3.122 0,002 — g 000 —
Hombach(2009) 1450 0817 2572 1271 0204 1. W 908
Cho (2010) 8060 102763241 1986 0.047 v b
Krittayaphong(2011) 3920 1.980 7.760 3921 0.000 —.— S OV
Lehrke (2011) 4060 1681 9806 3.114 0.002 — Lot @994)
Muller (2013) 1790 1050 3051 2140 0032 - bpasen ok o
Gulali (2013) 2490 1570 3950 3576 0.000 - e GOER - P
Machil (2014) 3030 1000 9.185 1959 0.050 San GIE ol
Masci (2014) 5104 2783 9.361 5267 0.000 . At Bted
Yamada (2014) 5400 164917.681 2767 0.005 —— '
Mordi{2015) 2070 1032 4150 2050 0.040 - b haphon
Halliday (2017) 3600 2217 5845 5.180 0.000 - e A el -y

3315 2488 4.417 8181 0.000 - -

001 041 1 10 100 e . ’ » -

More risk with LGE -ve More risk with LGE +ve

L I L L

in ischemic and non-ischemic cardiomyopathy. A meta-analysis. Ganesan AN, Int J Cardiol, 2018
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Future perspective - Parametric mapping

o

A
€.
=793 pts £
oy e Lowest ECV Tertile
-HCM and amyloidosis excluded .g : - - - Middie ECV Tertile oy
e . o o ) e— Him ECV Tertile " compered 10 coers
-Worse prognosis in pts with higher ECV e
-Preliminary data, further assessment ’ " Ve of folowap - -
warranted ———
. . . Tectile 261 208 02 PPy
-ECV expansion related to diastolic wase ~ = )
dysfunction in HFpEF (Su MM, Jacc Imaging | =& = - - .
2014) =
[ A T T T T T T v rreyes—— —
I s e
g
2] Lowest ECV Tertile
s - - - Middie ECV Tertie N
_E e —— Highest ECV Tertile compared 1 cthers
0 0s 10 15 20

Years of Follow-up

Wong T. et al. Circulation 2012
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3)CMR to guide therapy CMR to Id.entify Rever.sible
Myocardial Dysfunction

2 -6 Hours > 6 Hours

o, - -
‘_ w ’ Segments with
*‘ All Dysfunctional Severe Hypokinesia, Segments with
k -y Segments Akinesia, or Dyskinesia Akinesia or Dyskinesia

. N

’s"\\‘.

o
100 &
¢ &
N

@4@@

. Non - ischemi hemic (viable) - Necrotic

Segments with LGE > 50%
didn’t show contractility
improvement

Improved Contractility (%)

Impact of CMR on patient
management
(revascularization)

T e 2 A o e wie Transmural Extent of Hyperenhancement (%)

Viability < 20-30% of LV: recovery unlikely
Coronary anatomy, chronic ischemia duration, extent of

revascularization, site of viable and non viable segments, K|m RJ NeW Eng| J Med 2000

comorbidities influence contractility recovery
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Preliminary data on CMR role in selection of pts for primary prevention ICD therapy

Kaplan—Meier curves for MACE based on TTE-LVEF;
A), CMR-LVEF (B), late gadolinium enhancement

(LGE) detection (C), and the combination of CMR-
LVEF plus LGE detection (D) -409 pts, NICM, ICM

.
A ol B s -TTE; CMR
= B 2
o TTE-LVEF >35% e 0
Yo e, N
S -Median f.u. 545 days
Wty e
@ Vg
s o] TTE-LVEF <35% 8 oo CMR-LVEF <35%
£ &
w w
o Q
-3 <
S o4 S o4 o
) | g TTE-LVEF<35%
-~ g
CMR-LVEF<35%
0.2 0.2 LGE‘P
CMR-LVEF$35% plus LGE+
oo Log Rank P-value: 0.036 oo Log Rank P-value <0.001 @®
0 1825 365.0 547.5 730,0 0 1825 3650 5475 730,0
No. At Risk Follow-up (days) No. At Risk Follow-up (days)
[TTE-LVEF>35% 199 171 128 100 79 CMR-LVEF>35% 142 129 101 80 63
TTE-LVEFS35% 209 169 130 103 81 CMR-LVEFS35% 267 212 157 123 97 ©
c D 2 o
109 1.0 CMR-LVEF >35%; LGE- >
oo =
F—— : w
S ety “—suy . CMR-LVEF >35%: LGE+ e
0.8 Mo, . LGE- 081 =R 4
s - CMR-LVEF <35%; LGE- o Y |
o
@ - Q
-1 -1
O 06 LGE+ O 06
o o CMR-LVEF <35%; LGE+
o o
= -«
8 ¢ 2]
g 04 g 04 - -
2 s o
0,2 0,2
Log Rank P-value <0.001 Log Rank P-value <0.001 o -
0,0 0,0 o
T T T T T T T T T T
0 1825 365.0 547.5 730,0 1825 365.0 5475 730,0 I I ! I I I
. No At Risk)

No. At Risk Follow-up (days) Follow-up (days) 0 0 0 2 0 4 0 6 0 8 1 0
LGE- 162 141 107 90 79 CMR-LVEF>35%; LGE- 67 64 49 37 28 - - - - - 5
LGE+ 247 200 151 113 81 CMR-LVEF>35%; LGE+ 75 66 52 43 35

CMR-LVEF<35%; LGE — 95 77 58 53 51 e
CMR-LVEF <35%; LGE+ 17, 135 % 20 . 1-Specificity

Gianluca Pontone et al. Circ Cardiovasc Imaging.
2016;9:e004956 Copyright © American Heart Association, Inc. All rights reserved.
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Future perspective — CMR score for selection of pts with heart failure for primary
prevention ICD therapy

CarDiac MagnEtic Resonance for Primary Prevention Implantable
CardioVerter DebrillAtor ThErapy international registry: Design and
rationale of the DERIVATE study

Andrea Igoren Guaricci *', Pier Giorgio Masci ™', Valentina Lorenzoni ¢, Jurg Schwitter ”', Gianluca Pontone

de.l

-Prospective, international, multicenter, observational registry of
NICM and ICM pts with chronic heart failure and reduced LVEF
-Clinical evaluation, TTE and CMR

-Identification of prognostic CMR parameters for a better selection
of patients with heart failure being worthy of primary prevention
ICD therapy

https://doi.org/10.1016/].ijcard.2018.03.043; clinicaltrials.gov registration: RTT# NCT03352648).
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ISCHEMIC HEART

DISEASE
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Ischemic heart
disease (IHD)

Stable coronary
artery disease
NSTEMI/MINOCA
STEMI

Ischemic
cardiomyopathy
Sudden death
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CMR in ischemic heart disease

Ventricular volumes and
function

B M Tissue characterization
i

- Stress perfusion
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1) STABLE CORONARY ARTERY DISEASE — A) ASSESSMENT OF MYOCARDIAL ISCHEMIA

Patients with SCAD and
intarmedate PTP of 15% - 5%

] 2nd Coronary ICA
o e | svmil || "vben
* Patient e e
+ Availability ool ol (f not patient’  necessary)
* Local expertise done (M not done

before)’  Before)
Stress testing PTP 15.65% mwm'mu. 1 1 1
for Ischaemia and — oS, CMR', SPECT", PET") Unclesr — Determine patient
LVEF 250% 1o experie and characteristics and
Fealadiny permit preferences’
bchaema
PTP 66-85% or SPECT.PET'E exercne
LVEF <50% without ——s 3stress testing possible i Ne xtaema
typical angina resources for stress imaging
rot available

Coronary CTA" in patients at low intermediate PTP (15% - 50%)
* if suitable candidate”
"« I adequate technology and local expertise available

2013 ESC guidelines on the management of stable coronary artery disease
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Diagnostic & prognostic performance of stress CMR

Table 1 Large scale dlinical validation of stress perfusion CMR since 2008

Authors Year Study design n Results

Diagnostic acauracy
Hamon et a*"" 2010 Meta-analysis; 35 studies 154 Sensitivty=89%, specificty=80%
Greenwood et af 01 Prospective; single centre 752 Sensitivity=87%, specificity=83%
Schwitter ef af* m Retrospective; multicentre 515 Sensitivity=67%, specificity=61%
Jaarsma et of*" 012 Meta-analysis; 37 studies 841 Sensitivity=89%, specificty=76%

Prognostic data
Bingham et o™ 01 Retrospective; single centre %8 AER for negative stress CMR <1%/year
Lipinski et a/* 2013 Meta-analysis; 19 studies* 11636 AER for negative stress CMR <1%/year
Gangiulo et a/*’ 013 Meta-analysis; 14 studiest 0178 AR for negative stress CMR=1%/year
*Incuding 4 stches usng dobutamine stres for nducie wall motion abaormaliy.

tinduding 6 studbes usng dobutamine stress for inducibie wel motion abrormaiy.

AER, combined annualised event rate (cardiac death or myocardial infarction); CMR, cardiovascular magnetic resonance.

Motwani M. et Al., Heart 2014
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Coronary Heart Disease: Long-Term Follow-up of a Prospective,

Diagnostic Accuracy Cohort Study

John P. Greenwood, MB ChB, PhD; Bernhard A. Herzog, MD; Julia M. Brown, M5c; Colin C. Everett, MSc; Jane Nixon, PhD;
Petra Bijsterveld, MA; Neil Maredia, MB ChB, MD; Manish Motwani, MB ChB, PhD; Catherine J. Dickinson, BM BCh, MA, PhD;

Table 4. Predictors of MACEs, by Multivariable Analysis Stephen G. Ball, MB BChir, PhD; and Sven Plein, MD, PhD
Predictor Hazard Ratio (95% CI) P Valus 2016
CMRE
narmal resul 2.3[1.5-1.8) <00 |
Age T.OMLE-1.1] /0.0
Mala sow 1.9 [0 -1 i3]
Dizbotes mallits 1.1 [0.&5-2.0) /.30
Current smoker 1.2 [(DL&7-2.0) 2
Total cholesteral 0U959 (0.83-1.2) 2. 30
Hypertension 1.0 [0.73-1.5) 2 0E = — Y )
Famiky history D& (0.57-1.3) =030 a =5 _ _
' 5 s P
SPECT = 074 =
Abnaormal resulit 141 (0.94-2.1) 10 ” -
. o g ol CMR niormal
Age 11 01.0-1.11 <0.001 IS ~——— X-ray angiography normal
Mala so 1.2 (0.79-1.9) =030 !
= : = ki — -——— SPECT normal
Diabetes mallitus 1.2 [0.M-2.1) w30 «f 054 ———— SPECT abnormal
Current smaker 1.2{0.7-2.1) .20 = Xt ansioeranhy ab |
Total chalesteral 1.0 [0.84-1.2) >(0.20 ® g4 T ¥rayangiography sbnorma
Hypartansion 1.1 [0.72-1.4) 0.2 - CMR abnormal
Famidy history 0,95 [0.63-1.4) {020 £ 01
CME = cardiovascular magnetic resonanca; MA&CE = major cardiovas- E’
oular avent; SPECT = single-photon emission computad tomography. o 037
0.1-
. . g 0.0
Five-year follow-up of the CE-MARC study indicates o o e % s é:- A - a5 e
that compared with SPECT, CMR 1is a stronger Time to Event, mo

predictor of risk for MACEs, independent of
cardiovascular risk factors, angiography result, or initial
patient treatment.

Greenwood JP, Ann Internal Med 2016
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2) MINOCA (Myocardial Infarction with NOrmal Coronary Arteries)

ESC working group position paper on myocardial
infarction with non-obstructive coronary arteries

Stefan Agewall'®, John F. Beltrame?, Harmony R. Reynolds’, Alexander Niessner?,
Giuseppe Rosano®*, Alida L. P. Caforio’, Raffacle De Caterina®, Marco Zimarino®,
Marco Roffi’, Keld Kjeldsen'?, Dan Atar', Juan C. Kaski®, Udo Sechtem'!, and

Per Tornvall'?, on behalf of the WG on Cardiovascular Pharmacotherapy

= Unrecognized myocarditis
= Other forms of  type-2
myocardial infarction

Eur Heart J 2016
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2) MINOCA (Myocardial Infarction with NOrmal Coronary Arteries)

-Impact of CMR
on diagnosis
-Impact of CMR
on patient

management

PRINZMETAL MYOCARDIAL INFARCTION



Sistema Socio Sanitario

_ : Cardiac magnetic resonance —
H Ospedale Niguarda $ Regione .. . .
( Lombardia Clinical applications

3) STEMI

myocardial
viability

= Impact of CMR on

patient management

VR paramoars (anticoagulants,
predictors of long term . .
mortality revascularization)

Left ventricular
systolic function§

= Prognostic markers

e P

Left ventricular

throrpbus

Complications
(pseudoaneurysm, mitral

Kidambi A, Eur Hear J 2016; Thygesen K, Eur Heart J 2018
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4) Ischemic cardiomyopathy

CMR to Identify Reversible
Myocardial Dysfunction

2 -6 Hours > 6 Hours

[’-'" ;u

»)(a)la

ic (viable) || Necrotic |

Segments w1th LGE > 50%
didn’t show contractility
improvement

Impact of CMR on patient
management
(revascularization)

Improved Contractility (%)

Segments with
All Dysfunctional Severe Hypokinesia, Segments with
Segments Akinesia, or Dyskinesia Akinesia or Dyskinesia

Transmural Extent of Hyperenhancement (%)

Kim RJ New Engl J Med 2000
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4) CARDIAC ARREST
Aborted SCA
CMR (N = 147)
v
Diagnosis Unclear Prior to CMR (N = 137) -Impact Of CMR
- v v on diagnosis
Diagnosis/Potential Arrhythmic No Diagnosis/Potential Arrhythmic
[ Substrate post CMR (N = 104, 76%) ‘ Substrate post CMR (N = 33, 24%) ‘ -Impact of CMR
on patient
MI by LGE (N = 60, 58%) management

Non-MI LGE (N = 21, 20%)
Myocarditis (N = 14, 13%)

HCM (N = 3, 3%) . . _
Sarcoidosis (N = 3, 3%) Ne1lap et Al; JACC Cardiovasc
ARVC (N = 3, 3%) Imaging, 2015

Whenever possible, perform CMR before ICD implantation if cause of aborted SCA 1is not clear
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What about CMR...in the real world?

15 yo boy of Pakistani origin
Worsening effort dyspnoea and fatigue in the last 2 yrs

Visited by a cardiologist: no significant past medical history, no

family history of heart disease, physical examination normal,

abnormal EKG (not shown), mild LVH at echo, other parameters

normal

Referred for CMR i1n the suspect of HCM
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CMR...in the real world

Long axis cines

-Mild LVH

-Normal LV and RV
function

-No LVOT obstruction

Short axis cines

-Mild wall motion
abnormality of the mid-
apical inferolateral (IL)

wall
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CMR...in the real world

LGE images

-Subendocardial LGE in the mid-apical inferolateral wall

» Ischemic pattern!
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CMR...in the real world

3D free-breathing self navigated whole-heart acquisition

-Normal origin of coronary arteries
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CMR...in the real world

=W EKG

Dip.: Risonanza Cardi>

Pt referred to paediatric emergency department

HsTn, NT pro-BNP, CRP, electrolytes, renal function and blood count normal

Assessed by paediatric cardiologist; admitted to paediatric cardiology ward for further assessment
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CMR...in the real world

. Stress ergometry
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CMR...in the real world

Left
coronary
artery

Coronary angiography

Right -Severe 3-vessel disease
coronary -Aneurysms of LAD and CX
artery -Sub-occlusion of intermediate branch

-OCT showed alterations of coronary
walls also in apparently normal

segments
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CMR...in the real world

Lipid profile and coagulation normal (no mutations), LAC -

Diagnosis: severe 3-vessel disease in likely Kawasaki disease (sub-clinical acute phase)

PCI with multiple DES
DAPT, beta-blockers, statins

CMR supplied
new diagnosis
impact on patient management

impact on prognosis (revealed unknown
severe ischemic heart disease)

Values are % int

EuroCMR Registry
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éthe truth:

Arthur Conan: Doyle‘
e

:—%;

...and this is CMR ! Thank you for your attention

patrizia.pedrotti@ospedaleniguarda.it



