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Hypertrophic cardiomyopathy (HCM) is a common genetic disorder with a well described risk of sudden cardiac
death; however, risk stratification has remained a challenge. Recently, novel parameters in cardiac magnetic

resonance imaging (CMR) have shown promise in helping to improve upon current risk stratification paradigms.

hypertrophic cardiomyopathy cardiac magnetic resonance imaging prognosis

| 1. Introduction

Hypertrophic cardiomyopathy (HCM) is a common genetic disorder characterized by increased thickness of the left
ventricular wall, not attributable to increased afterload (Ll. Sudden cardiac death (SCD) is a feared complication of
HCM, as outlined in the European Society of Cardiology (ESC) 2022 and 2023 guidelines, which describe an
annual mortality rate of 1% to 2% and an annual rate of SCD or appropriate implantable cardioverter defibrillator
therapy of 0.8% (&2l SCD is defined as sudden and unexpected death, presumed due to either cardiac arrythmia
or hemodynamic collapse &, occurring either within an hour of symptom onset, or being found dead within 24 h of
an asymptomatic period. Known risk factors for SCD in HCM, as proposed by the American Heart
Association/American College of Cardiology (AHA/ACC) and outlined in Table 1, include a family history of sudden
cardiac death, left ventricular hypertrophy =30 mm, and extensive late gadolinium enhancement =15% of left

ventricular mass 2!,

Table 1. Demonstrates known risk factors for SCD in HCM, as proposed by the American Heart
Association/American College of Cardiology (AHA/ACC) 21,

Risk Factors for Sudden Cardiac Death (SCD) in Hypertrophic Cardiomyopathy

1. Family history of sudden death in HCM

2. Massive left ventricular hypertrophy (LVH) = 30 mm
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Risk Factors for Sudden Cardiac Death (SCD) in Hypertrophic Cardiomyopathy

3. Unexplained syncope

4. HCM with left ventricular dysfunction < 50%

5. Presence of left ventricular apical aneurysm

6. Extensive late gadolinium enhancement (LGE) on CMR imaging (215% of left ventricular mass)

7. Non sustained ventricular tachycardia (VT) on ambulatory monitoring

Ikonomidis, I. Hypertrophic cardiomyopathy: An updated review on diagnosis, prognosis, and
treatment. Heart Fail. Rev. 2019, 24, 439-459.
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cardiomyopathies. Eur. Heart J. 2023, 44, 3503—-3626.
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diffuse myocardial fibrosis: Preliminary validation in humans. Circulation 2010, 122, 138-144.
Multiple studies have highlighted that higher T1 and ECV values in the HCM population compared to a control
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Available online: https://pubmed.ncbi.nim.nih.gov/35525524/ (accessed on 21 October 2022).

2.2. T2-Weighted CMR Imaging and T2 Mapping
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ReHSHEiffomiftes (PR RIORRIR R e N RIYSRROW aeR % kers of myocardial injury. These studies are of

interest, particularly because they may suggest a more active disease process than has been traditionally

postulated in HCM. Theoretically, this may represent a therapeutic target for novel agents, but it might also identify
patients who could benefit from measures to reduce SCD (e.g., exercise restriction during periods of active
disease/myocardial injury) without exposing the wider HCM population to the downsides of these interventions.
However, given that the studies included here only compared myocardial T2 to serum troponin values, it remains
unclear whether T2 can provide additive information over troponin measurement alone, especially given the
extremely high sensitivity of modern troponin assays as well as their lower cost and greater availability compared
to CMR.

Regarding strain measurements from CMR feature tracking, not only were there associations with histological

fibrosis and increased risk of ventricular arrythmias, but there were also significant findings of early atrial and
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ventricular dysfunction prior to the development of LGE or reduced ejection fraction. Some studies also validated
simplified, easier-to-implement strain techniques, such as three-point fast LA long-axis strain, which may help

overcome the downside of strain parameters that require more complex and time-consuming post-processing.

While some of the studies included did not specifically address the primary question of SCD risk, they may still be
able to contribute to decision-making for HCM patients. For example, development of either HFpEF or atrial
fibrillation is associated with worse outcomes but not with SCD; therefore, if left atrial strain and epicardial adipose
tissue parameters can predict these complications, they could further inform patient and clinician decision-making.
Small to moderate apical aneurysms, especially those with a thin wall, have been underdiagnosed and missed with
the use of echocardiography. CMR has provided an advantage in the detection and diagnosis of these apical
aneurysms 241, |n the era of novel HCM therapeutics such as mavacamten and future potential disease-modifying
drugs, these imaging biomarkers may be used for patient selection or monitoring for response, so more data

correlating their relationship with patient-centered clinical outcomes will be useful.

Of key importance, all of the main technique groups are relatively easily translated into modern CMR practice. The
CMR-FT, fractal analysis, and EAT tools are all post-processed from standard workhorse cine sequences used for
volumetric assessment of LV function. In line with other facets of CMR interpretation, some of these analyses are
increasingly simplified and partially or fully automated with Al assistance using commercially available software. If
only a single septal segment is to be analyzed, T1, ECV, and T2 mapping images can be acquired in three short
breath-holds (one breath-held acquisition for each), adding minimal scan time to a standard CMR protocol. For a
more comprehensive assessment, 16 AHA-segment coverage is feasible in nine breath-holds (three short-axis

slices each at the base, mid-chamber, and apex).

While image acquisition is entirely feasible, the post-processing and reporting will be time-consuming where
numerous parameters are being calculated, so understanding their relative value is likely to be crucial for
widespread adoption. Additionally, the value of individual measures may vary at different stages of disease; for
example, measures that are able to predict risk prior to the development of overt LGE may lose value later in the
disease process when there is a high burden of LGE or significant systolic impairment. Building and validating a
multi-modality risk prediction model is a key research question and one that could benefit from a machine-learning
approach.
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