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Signora M. 45 anni
* Familiarita per CAD
e Abitudine tabagica

Improvvisa comparsa di dispnea e
dolore anginoso precordiale
persistente ed ingravescente
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ECG: Ritmo sinusale fc media 70 bpm.
Onde T negative in infero-laterale

LAB: Troponina | 463 pg/ml (vn 0-16)
CK mB massa 26 ng/ml (vn 0-3,4)

Si allerta la sala emodinamica
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Courtesy of Dott. Marco Boccalatte
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1. Volumi, cinesi e frazione di eiezione destra* MINIREVIEWS

o _ _ R o Cardiovascular magnetic resonance in myocardial infarction with
2. Volumi, cinesi e frazione di eiezione sinistra* non-obstructive coronary arteries patients: A review

Marco Gatti, Andrea Carisio, Tommaso D'Angelo, Fatemeh Darvizeh, Serena Dell’Aversana, Davide Tore,
Maurizio Centonze, Riccardo Faletti

CMR STUDY PROTOCOL

In MINOCA patients the CMR study should be performed within 7 d from symptom
. . onset in order to prevent false negative results or underestimation of the disease
1 ] Edema (d |ag nOS|) * extent'”, It should also be underlined that the examination should not be performed
too early, but at least 24 h after disease onset, to avoid too early or overt signs of
pathology. Furthermore, in case of negative CMR but with clinical evidence of
. . . . -\ & myocardial involvement, it may be useful to repeat the test between 1 and 2 wk after
2. Late gadolinium enhancement (eziologia, Prognosi) * the initial study to make the correct diagnosis”.

A CMR study protocol to evaluate MINOCA patients should include evaluation of
cardiac structure and function with cine imaging, presence and pattern of myocardial
edema with T2-weighted short-tau inversion recovery (T2w-STIR) image and

« MAPPING T1.T2. ECV presence and pattern of myocardial injury with late-gadolinium enhancement (LGE)
J J imaging. Moreover, the use of new semiquantitative tissue characterization
techniques, T1 and extracellular volume (ECV) and T2 mapping are recommended,
due to their excellent sensitivity, specificity and diagnostic accuracy in detection of
myocardial damage!".

- Caratterizzazione tissutale
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Cardio RM

Esame eseguito a 72 ore dall’accesso in PS

4ch cine SSFP 2ch cine SSFP 3ch cine SSFP
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SA base cine SSFP SA medio cine SSFP SA apice cine SSFP
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SA T2 STIR

mmmm) |perintensita di segnale sede infero-laterale basale e medioventricolare da riferire ad edema
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4ch LGE 2ch LGE 3ch LGE
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ISCHEMIC NON-ISCHEMIC

SUBEPICARDIAL

TRANSMURAL

INTRAMYOCARDIAL

FOCAL

PATCHY

SA LGE

mmm) Focale area di LGE con distribuzione subendocardica (pattern ischemico) con transmuralita inferiore al
50% a carico del segmento infero-laterale basale e medioventricolare
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MINOCA — why CMR?

e After myocardial infarction, dynamic tissue changes occur (edema
and cardiomyocyte necrosis inflammation, microvascular obstruction,
hemorrhage, and finally replacement with fibrosis).

Remote/Non-infarcted
«Intact microvasculature
*Normal flow

Area at Risk/Non-infarcted
«Structurally intact microvasculature
*Hyperemia

Infarcted
«Intact microvasculature
«Low reflow
*Hyperemia
«Impaired flow reserve

Infarcted
«Structurally damaged microvasculature

*Microvascular obstruction/no-reflow

Bekkers SC et al. Microvascular obstruction: underlying pathophysiology and clinical diagnosis. J Am Coll Cardiol 2010;55:1649-60.
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5 Log-rank, P = 0.002 : 2014 2015 2016 2017
o b = = o - Number at risk
2014 2015 2016 2017 2018 Non-Ischemic 80 79 74 36 10
Number at risk Focal-Ischemic 32 27 27 17 6
Non-lschemic 80 79 74 36 10 Transmural-lsch 23 19 18 8 2
lachemic 56 - 48 45 25 8 Non-Ischemic Focal-Ischemic
Non-lschemic  —— Ischemic Transmural-Ischemic

(2) (b)

Bucciarelli V. et al JCM 2023
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Cardio RM - Mapping

T1 mapping nativo (1263 ms circa) T2 mapping (68 ms circa)
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CENTRAL ILLUSTRATION: Summary of the Main Findings, Proving the
Diagnostic and Prognostic Value of Cardiac Magnetic Resonance in the
Management of Patients With Myocardial Infarction With Nonobstructive

Coronary Arteries

Diagnosis Confirmed Outcomes
MINOCA | ——  240(1.60-359)
' @ Myocarditis  —b—— 1.09 (0.41-2.91)
Takotsubo -—5— 1.16 (0.62-2.16)
4—‘—’
26 studies 0 1 2 3 4 )
3,624 patients

s )
ey &

CMR
<10 days
Takotsubo Normal dings
Others* (10%)
In Hospital Discharge

Mileva N, et al. J Am Coll Cardiol Img. 2023;16(3):376-389.
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TAKE HOME MESSAGE Diagnostic algorithm for MINOCA

Recamsemd o Clazs’
I Al patients with an indial working dugeasi ol MIMNOCA, it 5 recommended 1o follow 3 dagaaitic alparthm bo Elansrliste trss i
FMIMNCCA from dtermatime diagnones
i It recommended 1o peclorm CMR i all MINCCA, patients without an cbwious undertying caune '™ | 1
R i ecommmEnged 1o Maniie pRents with 0 inital dagnods of FIITC f and & il e3tasshed undertying cause dooondeng 00 the f =
A apecie puidehnes ‘.-\.
Patients with 3 final dixpncais of MINOCA ol unknown cause may be trested acoonding 1o secandary prevention puidelnes. o athe- b
rascherotic disaaie
5 ‘-
Non-obstructive CAD
(<50% lesion)
| LV Functional Assessment (LV Angiogram, Echo)
¥ + +
Consider clinical context Review CMR Imaging ntravascular Intracoronary
:fn" (clinical alternative overt angiography - - - - Imaging functional testing
E diagnoses) findings (clinically on ischaemic ischaemic IVUS or OCT) || (Acetylcholine/Ergonovine)
2 overlooked pattern pattern
© A
2 diagnoses)
(=3
=
=]
=
- I
True MI Specific Non-MINOCA fic Ischaemic Diagnoses
» Sepsis * Obstructive| |- Takotsubo | |- Other cardio- | |- Myocarditis| | |- Unclassified ||+ Plaque + Coronary
@ * Pulmonary embolism CAD syndrome myopathies MINOCA rupture artery
§ + Cardiac contusion + SCAD * Plaque spasm
o » Aortic dissection erosion * Micro-
a + Other non-cardiac + Coronary vascular
troponin rise emboli/ disease
thrombus
* SCAD

OXFORD

UNIVERSITY PRESS

@ESC

European Society
of Cardiology

Eur Heart J, ehaa575,
https://doi.org/10.1093/eurheartj/ehaa575

The content of this slide may be subject to copyright:
please see the slide notes for details.

Additional

Clinical Presentation Investigation

Diagnosis

Rise and/or fall of cTn with one
level >99 percentile plus

ischemic signs/symptoms Consider Clinical Context
+ (clinically overt diagnoses)
Nonobstructive CAD

(<50% lesion on angiography)

» Sepsis

* Pulmonary Embolism

+ Cardiac Contusion

« Other Noncardiac Tc¢Tn

* Obstructive CAD

Working Diagnosis » Coronary emboli/thrombus

Review Angiography Findings* -
(clinically overlooked diagnoses)

Exclude: [— + SCAD (Dissection)
* Missed Obstruction LV Functional A
; ) unctional Assessment - « Takotsubo Synd
(Ischemic Mechanisms) —> Aot il
(Echo, LV Angiogram) « Other Cardiomyopathies
» Myocardial Injury
(Nonischemic Mechanisms) » Myocarditis

Contrast Cardiac MR Imaging
(clinically subtle diagnoses)

Coronary Vascular Imaging
(IVUS, OCT)

Coronary Functional Assessment

* CMRI confirmed Infarct

* Plaque Disruption
» Coronary emboli/thrombus
+ SCAD (Dissection

» Coronary Artery Spasm
» Microvascular Disease

* Unclassified MINOCA

MINOCA
Myocardial Infarction with
Nonobstructive Coronary

Arteries

(Ischemic Mechanisms)

*Consider FFR

Circulation. 2019 Apr 30;139(18):e891-e908. doi: 10.1161/CIR.0000000000000670.
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lodine-Based Contrast
Media kinetic
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Gerber et al. Circulation. 2006;113:823-833.
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LIE CT protocol

Late lodine Enhancement (LIE) scan:
7 minutes after CM administration
Low kV

Contrast medium: 0.6 g/kg
of iodinated contrast medium (i.e. 50ml + 60 ml|
in a 60 kg patients)

Post-processing: LIE dataset reconstructed in short axis
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ORIGINAL RESEARCH

Myocardial Late Contrast Enhancement CT in Troponin-
Positive Acute Chest Pain Syndrome

' Acute chest pain syndrome |

Anna Palmisano, MD, PhD = Davide Vignale, MD * Marijana Tadic MD » Francesco Moroni, MD = e I
Domenico De Stefano, MD * Marco Gatti, MD * Edda Boccia, PhD * Riccardo Faletti, MD * = _ - .
Michele Oppizzi, MD + Giovanni Peretto, MD » Massimo Slavich, MD  Simone Sala, MD + | Obstructive CAD | | Acute aortic syndrome | | Pulmonary embolism
Matteo Montorfano, MD * Eustachio Agricola, MD * Alberto Margonato, MD * Francesco De Cobelli, MD ves] [no] E%ﬂ [ro] E}EI [re]
Francesco Gentile, MD * Mattia Robella, MD * Giancarlo Cortese, MD * Antonio Esposito, MD a —’V i Madical therapy\‘
LCE-CT == |
yocardial scar
I ‘E ! =ik }-\l
. . - . . A ubendocardial or : : “ 1
From June 2018 to September 2020 e e L Absent scar
. . . ischemic pattern
consecutive patients candidate to TRO-CT o ‘
for troponin positive acute chest pain or e
anginal equivalent l/ l
(N = 98) LIE and peri-LIE area Diffuse increase ECV marked E‘i::c:':;:::w Increased ECV (= 27%) Normal ECV
with increased ECV of ECV (227%) increased (245%) - a(tzel;”:‘)e:r: . in mid-apical segments (<27%)

E%El e \!;:;l e EE]
excluded MINOCA Myocarditis Amyloidosis DCM Takotsubo Negative
(n=3) (n=22) (n=3) (n=2) (n=4) (n=8)

Final cohort
(N =84)
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ORIGINAL RESEARCH

Myocardial Late Contrast Enhancement CT in Troponin-
Positive Acute Chest Pain Syndrome

LCE-CT and ECV-CT

SCAR

Anna Palmisano, MD, PhD = Davide Vignale, MD * Marijana Tadic MD » Francesco Moroni, MD =
Domenico De Stefano, MD * Marco Gatti, MD * Edda Boccia, PhD * Riccardo Faletti, MD *

Michele Oppizzi, MD * Giovanni Peretto, MD * Massimo Slavich, MD * Simone Sala, MD

Matteo Montorfano, MD * Eustachio Agricola, MD * Alberto Margonato, MD * Francesco De Cobelli, MD
Francesco Gentile, MD * Mattia Robella, MD * Giancarlo Cortese, MD * Antonio Esposito, MD

LCE-CT AND ECV-CT BASED DIAGNOSIS
IN NEGATIVE TRO-CT

Diagnostic Rate
p <.001
: . 100% - '
Myocardit 90%
80%
70%
B

60%
50%

TRO-CT WITH LCE-CT SPECTRUM OF DIAGNOSIS 40%

TRO-CT FINDINGS

B Positive

[] Negative
g R _ 30%

20%
10%
0%

TRO-CT TRO-CT + LCE-CT
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CASE 1 CASE 2
* Donna, 26 aa. Pregressa infezione da SARS- * Donna, 40 aa.
CoV-2 paucisintomatica * ortopnea, tachicardia = PS
* Accede in DEA per febbre di ndd,  ECG: tachicardia sinusale con disturbi
persistente, con associato dolore toracico della ripolarizzazione atipici.
discontinuo. Emodinamicamente stabile. e Ematochimici: TnT 378 ng/dL

* ECG: tachicardia sinusale con alterazioni
della ripolarizzazione in sede laterale con T
negative in omosede.

* Tnl 409 ng/dlI

>cT 2
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CASE 1 CASE 2

CENTRAL ILLUSTRATION: Summary of the Main Findings, Proving the
Diagnostic and Prognostic Value of Cardiac Magnetic Resonance in the
Management of Patients With Myocardial Infarction With Nonobstructive
Coronary Arteries

® Diagnosis Confirmed Outcomes

L S )
MINOCA 2.40 (1.60-3.59)
1{'}} Myocarditis —b— 1.09 (0.41-2.91)
o Takotsubo 1.16 (0.62-2.16)
26 studies MINOCA 3 &
3,624 patients Reclassified (53%)

X . . .
BN f'

e 4 CMR e
o - - |

Myocarditis Takotsubo Normal dings
Others* (10%)

In Hospital Discharge

Mileva N, et al. J Am Coll Cardiol Img. 2023;16(3):376-389.
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Grazie per l'attenzione
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