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Most common genetic cardiomyopathy; as 
many as 1:500 individuals in the general 
population

Most common cause of SCD in the young

More than 1400 known mutations in at 
least 11 genes encoding proteins of the 
cardiac sarcomere

Very heterogeneous phenotypic expression 
and diverse natural history

Hypertrophic Cardiomyopathy
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Hypertrophic Cardiomyopathy
Role of CMR

Diagnosis

Phenotypic characterization

Screening of family members

Differential diagnosis

Risk stratification for SCD

Management decisions

Diagnosis
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Unexplained LV hypertrophy (≥15 mm wall 
thickness) in the absence of another 

disease capable of producing the magnitude 

of increased wall thickness. 

Hypertrophic Cardiomyopathy

Echo did not identify LVH 

in 6% of patients

Echo underestimated the 

severity of LVH in 10% of 

patients
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10 patients with 
suspected apical HCM 
and normal echo: all 

cases confirmed by CMR 
(apical hypertrophy as 
severe as 2.8 cm)

Particularly “Echo Blind” 
regions

Inferoseptal wall      LV apex 

Anterolateral wall
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Echo may underestimate wall 
thickness

Echo may underestimate by as much as 14 mm compared 

to CMR

In 92.8% of patients, TTE underestimated (33.0%) or 
overestimated (59.8%) maximal LVWT.

Underestimation was because of focal LVH or poor acoustic 

windows, while overestimation resulted from inclusion of RV 
myocardium, LV trabeculations and papillary muscle, as well 
as imaging plane obliquity.

In 15.9% of patients, measurement discrepancy occurred at 
diagnostic or prognostic cut-offs.
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Phenotypic characterization

• Distributions of LVH

• Maximal wall thickness

• Presence of RV 
hypertrophy

• Presence of apical 
aneurysm

Patterns of LVH LVOT obstruction
Small-vessel 
ischemia

• SAM of the mitral valve

• Elongated anterior MV 
leaflet

• Papillary muscle 
abnormal 
position/insertion

• Small LV cavity size and 
basal septal hypertrophy

• MR secondary to SAM

• Quantification of LVOT 
obstruction severity

• Stress perfusion CMR
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Patterns and distributions of 
LVH
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Patterns and distributions of 
LVH

Maximal wall thickness:
Careful with the crista supraventricularis

Patterns and distributions of 
LVH

Maximal wall thickness:
Careful with the crista supraventricularis
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Patterns and distributions of 
LVH

Right ventricular hypertrophy

Patterns and distributions of 
LVH

Apical aneurysm
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Patterns and distributions of 
LVH

Apical aneurysm

Patterns and distributions of 
LVH

Apical aneurysm
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LV outflow tract obstruction

The majority of patients (70%) have the 
propensity to develop LV outflow obstruction 
with dynamic gradients of 30 mm Hg or more, 
either at rest or with physiologic exercise.

Most relevant clinical determinant of HCM-
related progressive heart failure symptoms.

LV outflow tract obstruction
Pathophysiology

LVOT obstruction is due to SAM of the mitral valve contacting the 
ventricular septum in midsystole.

Morphologic alterations of the LVOT area that contribute to the 
development of SAM-septal contact:

• Narrowed diameter of the LVOT due to increased septal wall thickness;

• Apically positioned papillary muscles that tether the mitral valve plane 
toward the ventricular septum;

• Elongated anterior leaflet of the mitral valve.

SAM of the mitral valve often produces posteriorly directed 
mitral regurgitation.
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LV outflow tract obstruction

SAM of the mitral valve

LV outflow tract obstruction

SAM of the mitral valve
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LV outflow tract obstruction

Elongated anterior MV leaflet

LV outflow tract obstruction

Papillary muscle abnormal position/insertion
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LV outflow tract obstruction

Papillary muscle abnormal position/insertion

LV outflow tract obstruction

Papillary muscle abnormal position/insertion
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LV outflow tract obstruction
Small LV cavity size and basal septal 

hypertrophy

LV outflow tract obstruction

MR secondary to SAM
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LV outflow tract obstruction

MR secondary to SAM

LVOT obstruction severity quantification
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Small-vessel ischemia
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Genotype positive - Phenotype negative (G+P-)

-Myocardial crypts
-Elongated mitral valve leaflets
-Delayed-enhancement

Unexplained wall thickness of ≥13 mm is 
sufficient for diagnosis in relatives of 
individuals with HCM or those who are 
genotype positive.

Screening of family members

G+P-: Myocardial crypts
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Screening of family members

G+P-: Delayed-enhancement
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Differential diagnosis: Athlete’s 
Heart

Ambiguous “gray zone” of 
overlap between the two 
conditions (when the maximum 
LV wall thicknesses is 13 to 
15 mm.
Regression of LVH with 
deconditioning: decrease in 
wall thickness > 2mm after 4-6 
weeks period of 
deconditioning.

Differential diagnosis: 
Hypertensive cardiomyopathy

Is the severity hypertension consistent with the degree of 
LVH?

A concentric pattern of hypertrophy favors a diagnosis of 
hypertensive cardiomyopathy.

LVOT obstruction with SAM and/or more extensive DE favors 
hypertrophic cardiomyopathy.

Regression of LVH with aggressive anti-hypertensive 
treatment strongly suggest hypertensive cardiomyopathy.
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Differential diagnosis: 
Hypertensive cardiomyopathy

Differential diagnosis: 
Hypertensive cardiomyopathy
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Differential diagnosis

Differential diagnosis: Cardiac 
amyloidosis

43

44

22 of 36



MHIF Cardiovascular Grand 
Rounds | November 4, 2024

Differential diagnosis: Cardiac 
amyloidosis

Differential diagnosis: Delayed-
enhancement
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Differential diagnosis: Anderson-
Fabry disease

Differential diagnosis: Friedreich's 
ataxia
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Differential diagnosis: 
Hypereosinophilic Syndrome

Differential diagnosis: 
Hypereosinophilic Syndrome
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Differential diagnosis: Danon 
disease
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Risk stratification for SCD
SCD in young competitive 

athletes
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1293 patients
Follow-up of 3.3 years
SCD: 37 patients (3%)
DE > 15%: risk 2x higher for SCD

Circulation. 2014;130:484-495 
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ES-HCM prevalence 3.5%.

33 patients who developed ES were diagnosed at 
an earlier age, had more severe symptoms, 
larger LV cavity, thicker septum, and less 
frequent out-flow gradients 30 mm Hg at rest.

ES is an unfavorable complication (mortality 
rate 11% per year) and a sudden death risk 
factor.
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End-stage Hypertrophic 
Cardiomyopathy
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Small-vessel ischemia
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Final considerations

Thank you
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