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Trans-thoracic echocardiography (2D or 3D)
LV and RV dimension, wall thickness, systolic and dyastolic function
Valves, vessels, pericardium

Subtle localized myocardial contractility impairment (strain)



Contrast enhanced cardiac MRI

may detect eventual myocardial damage suggestive of scar (LGE)

may quantify interstitial fibrosis (extracellular volume fraction)

may detect subtle localized myocardial contractility impairment (strain)



AHA scientific statement expert consensus opinion suggests
DM1: cardiac imaging examination at baseline and every 1 to 5 years thereafter



Two steps back…



ECHOCARDIOGRAPHY



LV diastolic dysfunction.
Prevalence 5%-50%(different selection of subjects and TEE techniques)

Related to:-AF,-myocardial fibrotic degenerative changes-impaired calcium metabolism in cardiomyocytes
Paunic et al. J Chin Med Assoc. 2017;80:408-412



LV systolic dysfunction Prevalence: 0%-21%
.

Different findings:-retrospective single-center TTE cohort studies-different characteristics of subjects,-variety in the definition of LVSD



LV systolic dysfunction due to:

-intra-ventricular (IV) and atrio-ventricular (AV) conduction time delay,
-atrial or ventricular arrhythmias
-myocardial fibrosis.



Paunic et al. J Chin Med Assoc. 2017;80:408-412Russo V et al, J Cardiac Fail 2019;00:1_8Bhakta D et al. Am Heart J 2010;160:1137e41McNally EM et al. J Am Heart Assoc. 2020;9:e014006

DM1 with prolonged PR or QRS intervals: 4-times higher HF risk

Association between LVSD and AF (prevalence up to 46%)



Electro-mechanical correlation

McNally EM et al. J Am Heart Assoc. 2020;9:e014006

LV dysfunction
Conductiondisturbancies
Atrial andVentriculararrhythmias







3D-TTE and speckle tracking analysis
empower 2D TTE diagnostic and prognostic ability.

Early marker of systolic dysfunction.

Russo V et al, J Cardiac Fail 2019;00:1_8Lau JK et al. Int J Cardiol 2015;184:600-608Galderisi M et al. Int Jour Cardiol 2014; 176:1094–1096



DM1 subjects with normal LVEF compared with an healthy control group
impairment of 3D global circumferential strain
(impaired contraction of the midwall layer of cardiomyocytes)



Cardiac MRI



Observational studies have observed a certain prevalence of:
-reduced LVEF
-reduced RVEF ,

-LV hypertrophy
-LV non-compaction

Hermans MCE et al.J Cardiovasc Magn Reson 2012;14:48Luetkens JA et al, Circ Cardiovasc Imaging 2019;12:e009100Choudhary P et al. Heart 2016; 102:1472–1478



LV LGE:
-non-ischemic distribution pattern
(i.e. in the midwall or subepicardial myocardial layers),

-mostly located in the inter-ventricular septum or in the postero-lateral wall

Hermans MCE et al.J Cardiovasc Magn Reson 2012;14:48Choudhary P et al. Heart 2016; 102:1472–1478Chmielewski L et al. Clin Res Cardiol 2019;108:857-867.Petri H et al. Cardiovasc Magn Reson; 2014:16:59Cardona A et al. J Cardiovasc Magn Reson. 2019;21:26.From Hermans MCE et al.J Cardiovasc Magn Reson 2012;14:48



Hermans MCE et al.J Cardiovasc Magn Reson 2012;14:48Choudhary P et al. Heart 2016; 102:1472–1478Chmielewski L et al. Clin Res Cardiol 2019;108:857-867.Petri H et al. Cardiovasc Magn Reson; 2014:16:59Cardona A et al. J Cardiovasc Magn Reson. 2019;21:26.

-prevalence of LGE:12.5-13% (Hermans; Choudhary),32% (Chmielewski L),40-42% (Petri; Cardona).

Why different prevalences?
Different LGE extimation methodologies (different sensibility)
Different populations



Association between LGE and the number of CTG repeat sequences
(Hermans, Choudhary).

Hermans MCE et al.J Cardiovasc Magn Reson 2012;14:48Choudhary P et al. Heart 2016; 102:1472–1478Petri H et al. Cardiovasc Magn Reson; 2014:16:59Cardona A et al. J Cardiovasc Magn Reson. 2019;21:26.

Debated association between LGE and cardiac conduction abnormalities
(Petri, Cardona, Hermans).



3.2%18.4%





Is association between LGE and cardiac conduction abnormalities a matter of time?
May LGE (septum) preceide development of cardiac conduction abnormalities?



Increased ECV values, suggesting diffuse subclinical LV myocardial interstitial fibrosis,
in comparison with healthy controls
In comparison with normal cut-offs reported in the literature.

Luetkensen JA et al. Circ Cardiovasc Imaging 2019;12:e009100



13 DM122 DM231 healthy controls

Luetkensen JA et al. Circ Cardiovasc Imaging 2019;12:e009100



Unknown prognostic role of LGE or interstitial fibrosis
Association between LGE (intramural pattern, septum and inferior/inferolateralsegments), and AF (Chmielewski L)

AF in turn, predicts adverse cardiac events in DM1 subjects

Chmielewski L et al. Clin Res Cardiol 2019;108:857-867.Groh et al Cardiovasc Magn Reson; 2014:16:59



Cardiacevents

AF LGE
?





Wahbi et al. Eur Heart J 2017;38:751Hermans MCE et al. J Cardiovasc Magn Reson 2012; 14:48Wahbi J et al. JAMA 2012; 307; 1292



Future larger studies will help clarifying the role of cardiac MRI for an eventual riskstratification in DM.






