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“Do not forget” interventions in STEMI patients
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M Population Patients with suspected MI
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POST-MI REMODELING

Acute Infarct Zone Spherical Ventricular
Infarction Thinning & Elongation Dilation 1

' Increased
Interstitial

Collagen

Myocyte Hypertrophy

Konstman et al. JACC: CARDIOVASCULAR IMAGING 2011
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Coronarografia







Ecocardiografia pre-dimissione
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ECG pre-dimissione

20-09-2008 08:56:08 10: ik | Nome| I
Ripese - 'Sesso: - SBANN | (20-02-1963) - 1

: e e

 Eptiianida . s depc G R e ey T S b Gnrpspn ey Rt e g R e o e i o e R Al
Tea/aV 25mm/s 0. 25-26Hz2. CA Ten/mé : R
UTIC PO VALLD : } EESEEEE TSR ERRE TR CEptt B R ER ERaRtes > & T V2V /2|



Cosa non ha funzionato?

Fenomeno del
no-reflow

“...Inadeguata perfusione
miocardica nonostante un
dato segmento della
circolazione coronarica Sia
senza evidenza angiografica
di ostruzione meccanica del
vaso...”

(Kloner et al. J Clin Invest
1974)










EDV =198 ml
ESV = 146 ml
LV EF = 26%



Prognosis after AMI

Myocardial \‘
Transmural
salvage :
T necrosis
sustained
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viability
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Prognosis after AMI

Infarct
expansion
LV remodelling

Secondary
mitral reg.




Echocardiographic parameters related to
prognosis after myocardial infarction

Traditional parameters Novel parameters
* LV volumes, e 2D Strain (speackle tracking)
* LV ejection fraction (LVEF), * LV dyssynchrony
* Wall motion score index (WMSI), e Intravenous contrast
* mitral regurgitation, * 3D echocardiography
e E/e’= ratio, * Assessment of perfusion/viability

o Left atrial size,  Stress echocardiography

* Contractile reserve

* right ventricular function
* Coronary flow reserve



Left ventricular end-systolic volume as the

major determinant of survival after recovery from myocardial
infarction.
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White HD et al. Circulation 1987;76:44-51



Influence on mortality rate of LVEF and WMSI
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LVEF <40% Increased risk of short- *Add to therapy inhibitors of RAAS (ACEl, ARB,MRA)>#;
” and long-term mortality *Revaluate LVEF 40 days or more after AMI for ICD
Strength: Large availability, Large evidence inAMI Guidielines implantation®.
Weakness: Geometric assumption, Poor reproducibility and SCD!1-14

LV Remodeling Post Anteroseptal Mi

1 week 3 months

EDV 137ml ESV 80ml EDV 189ml ESV 146ml
EF 41% EF 23%
Apical 4 Chamber View

End-diastole

St. John Sutton et al. Circulation 2000



LVEF <40%

Strength: Large availability, Large evidence inAMI Guidielines
Weakness: Geometric assumption, Poor reproducibilty

Increased risk of short-
and long-term mortality
and SCD*114

*Add to therapy inhibitors of RAAS (ACEl, ARB,MRA)>*#;
*Revaluate LVEF 40 days or more after AMI for ICD
implantation®.

HR 103 BP
SV 4dm
CO 4.5 limi
spl 0.5




*Increased attention to fluid overload and HF symptor
Moderate or severe MR *Consider more aggressive diuretic therapy;

2 Increased risk of long-
Strength: Feasibilty, Evidence in Guidelineson NSTEMI E *In case of new or worsening MR immediate invasive

Weakness: Heterogeneity of grading (visual or quantitative) term mortality and HESRE (within 2 h) strategy for NSTEME.
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NN




RFPand DT < 130 msec

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

Strength: Feasibilty, Acceptable reproducibility, Validation of Increased risk of |°ng_term
LVFPwith cathlabin ptswith reduced LVEF 7
Weakness: Angle dependency (Doppler), Norelationwith mortality and HF*
invasive LVFP inptswith normal LVEF, Age dependency

.-

1 MV E Vel 0.72 m/s
MV DecT 127 ms
MV Dec Slope 5.6 m/s2
MV A Vel
MV E/A Ratio

-2




. 4

E/e’ ratio>15
Strength: Feasibilty, Goodreproducibility, Valdationof LVFP
withcathlab
Weakness: Angle dependency (Doppler), Age dependency

b
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Increased risk of long-
term mortality®

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.
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Strength: Relatively operator independency, Feasibilty, Good term mom"tv ll‘ld HF"

reprodudbifity

Weakness: Vendor dependency, Limited availability

w
GLS>-14% Increased risk of long-

el N

Peak systolic strain

; T, Bage
-
GS:-10.4% .

Peak systolic strain

*Consider inhibitors of RAAS (ACEl, ARB) also if VEF>40%;
*Consider ECG monitoring until discharge and WCD after
discharge till evaluation for ICD implantation;

*Increased attention to HF symptoms;

*Consider more aggressive in-hospital diuretic therapy




*Consider inhibitors of RAAS (ACEl, ARB) also if VEF>40%;

GLS >-14% *Consider ECG monitoring until discharge and WCD after
e Increased risk of long- discharge till evaluation for ICD implantation;

Strength: Relatively operator independency, Feasibilty, Good
reprogduob;ity Lo & B term mortality and HF*? *Increased attention to HF symptoms;

Weakness: Vendor dependency, Limited availability *Consider more aggressive in-hospital diuretic therapy

Picco Strain Sistolico
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PASP >35 mmHg Increased risk of long-
Strength: Validation withcath lab term mortality and HF3!

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

Weakness: Angle dependency (Doppler), Poor reproducibilty
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RVLS 2-22%

Strength: Relatively operator independency, Good reproducibilty
Weakness: Vendor dependency, Limited availability

Increased risk of long-term
mortality and HF'7

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.




ECOCARDIOGRAFIA: FE . LIMITI della FEVS
2 )

* Variabilita inter/intra-osservatore nella stima della
cinetica segmentaria;

* Scarsa affidabilita in pazienti con ipertrofia
ventricolare sinistra e ridotti volumi;

* Riduzione solo in fasi avanzate della malattia;

KScarso potere predittivo verso gli eventi aritmicij




Systolic dysfunction assessment
Two-dimensional LV ejection fraction

Enhanced biplane planimetry

Biplane disk summation



Rest contrast Echocardiography in OO
patients with chest pain






Systolic dysfunction assessment
Three-dimensional LV ejection fraction
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LV full volume
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Picco Strain Sistolico (Mid)
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) T3

1 EDV 122 m
ESV 46m
EF 62 %

HR 64 BP
sV 76 m

070272022 1588:58 V 0372022 16:05:22
~ ) R:67

CO 4.8 limi
spl  0.48

EF RT 3D 62 %
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' EDV 288 m
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*Add to therapy inhibitors of RAAS (ACEl, ARB,MRA)>#;
*Revaluate LVEF 40 days or more after AMI for ICD

implantation®.

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy;

*In case of new or worsening MR immediate invasive
{within 2 h) strategy for NSTEMP.

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

*Consider inhibitors of RAAS (ACEI, ARB) also if VEF>40%;
*Consider ECG monitoring until discharge and WCD after
discharge till evaluation for ICD implantation;

*Increased attention to HF symptoms;

*Consider more aggressive in-hospital diuretic therapy

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.

LVEF <40% l::rouod risk of sh‘onl't-
Strength: Large availability, Large evidence inAMI Guidielines a 'o'wm morta uv
Weakness: Geometric assumption, Poor reproducibility and SCD1-14

Moderate or severe MR : "
Strength: Feasibilty, Evidence inGuidelineson NSTEMI ! risk of 7,28
Weakness: Heterogeneity of grading (visual or quantitative) term mortality and HF?
RFPand DT < 130 msec
Strength: Feasibilty, Acceptable reproducibility, Validation of ncreased ong term
LVFP with cathiabin ptswith reduced LVEF ' l’kk of l 7
Weakness: Angle dependency (Doppler), Norelationwith mortality and HF*
invasive LVFP inptswith normal LVEF, Age dependency
E/e’ ratio>15
Strength: Feasibilty, Good reproducibility, Validation of LVFP Increased risk of long-
with cathlab term mortality®
Weakness: Angle dependency (Doppler), Age dependency
LAVi >32mL/m?

Strength: Accurate assessment of LA remodeling Feasibilty, Increased risk of long-
Good reproducibilty term m“tv and "po
Weakness: Geometric assumption, Limitedvalue inmitral
disease and AF

GLS>-14% Increased risk of long-
Strength: Relatively operator independency, Feasibilty, Good
renrod iy term mortality and HF*?
Weakness: Vendor dependency, Limited availability

PASP >35 mmHg Increased risk of long-
Weakness: Angle dependency (Doppler), Poor reproducibiity
RVLS 2-22% Increased risk of long-term
Strength: Relatively operator independency, Good reproducibilty m“tv and HF"

Weakness: Vendor dependency, Limited availability

*Increased attention to fluid overload and HF symptoms;
*Consider more aggressive diuretic therapy.




LVEF <40% Increased risk of short- *Add to therapy inhibitors of RAAS (ACEl, ARB,MRA)>#;
” and long-term mortality *Revaluate LVEF 40 days or more after AMI for ICD
Strength: Large availability, Large evidence inAMI Guidielines implantation®.
Weakness: Geometric assumption, Poor reproducibility and SCD!1-14

LV Remodeling Post Anteroseptal Mi

1 week 3 months

EDV 137ml ESV 80ml EDV 189ml ESV 146ml
EF 41% EF 23%
Apical 4 Chamber View

End-diastole

St. John Sutton et al. Circulation 2000



LVEF <40%

Strength: Large availability, Large evidence inAMI Guidielines
Weakness: Geometric assumption, Poor reproducibilty

Increased risk of short-
and long-term mortality
and SCD*114

*Add to therapy inhibitors of RAAS (ACEl, ARB,MRA)>*#;
*Revaluate LVEF 40 days or more after AMI for ICD
implantation®.

HR 103 BP
SV 4dm
CO 4.5 limi
spl 0.5




Anatomical assessment Functional assessment Viability assessment
Click on image to zoom

CCTA Echocardiography: LV

FFR, OF Stress CTP size and function at rest
Stress CMR Echo Strain function
Stress echocardiography CMR LGE
>

Myocardial SPECT
Myocardial PET

Treatments: Medical Therapy/ Revascularization




@ E S C European Heart Journal - Cardiovascular Imaging (2020) 21, 1184-1207 EACVI CONSENSUS DOCUMENT

European Society doi:10.1093/ehjcifjeaa149
of Cardiology

Multimodality imaging in takotsubo syndrome:
a joint consensus document of the European
Association of Cardiovascular Imaging (EACVI)
and the Japanese Society of Echocardiography
(JSE)

Rodolfo Citro (Chair)"*, Hiroyuki Okura (Co-Chair)?, Jelena R. Ghadri®,

Chisato Izumi4, Patrick Meimoun®, Masaki Izumoé, Dana Dawson’, Shuichiro Kajia,
Ingo Eitel9’1°, Nobuyuki Kagiyama", Yukari Kobayashin, Christian Templin3,
Victoria Delgado"‘, Satoshi Nakatani'*, and Bogdan A. Popescu1 5,16
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ADVANCED ECHOCARDIOGRAPHY

3 L
L J o A _T—
1 EDV 97 mi

- \ ‘
Dl&StOle [ ESV 60 ml

EF 38 %

HR 72 BPM
sV 37 ml
CO 2.7 liminy
[ Spl 0.28

3D echocardiography
|:\
Citro R et al. Eur Heart J Cardiovasc Imaging 2020;21:1184-1207.



1 EDV 69 ml
ESV 51m

EF  27%
HR 80 BPM
sV 18ml

€O 1.5 imin Table 2 Anatomical variants of Takotsubo syndrome

spl 033

Variant Estimated prevalence
Apical with or without MLV variant 75-80%
(typical)
MLV ~10-15%
Inverted or basal ~5%
Biventricular Clinical <0.5%; CMR 33%
Right ventricular Unknown
Apical tip sparing Unknown
Possible atypical variants
Global Unknown
Focal Unknown

CMR, cardiac magnetic resonance; MLV, mid-left ventricular;

Midventricular
1 EDV 156 ml
ESV 61 m
EF 61 %
HR 72 BPM
sV 95 m[
CO 6.9 /min
spl 0.43
Basal
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