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Hypertrophic cardiomyopathy?

Presence of increased left ventricular (LV) wall thickness that 

is not solely explained by abnormal loading conditions.

In an adult  ≥15 mm in one or more LV myocardial segments—

by any imaging technique

~ In relatives ≥13 mm

~ Genetic & nongenetic disorders 13–14 mm

In children > 2 SD of the predicted mean 

(z-score >2)

Elliott et al. Eur Heart J. 2014 Oct 14;35(39):2733-79.



Prevalence of diagnosed HCM in Germany 

(2015)1

• 4,000 out of 5,490,810 patients (0.07%; 1:1,372). 

• average age 63±17 years (median 66 years), 

• 2,586 (65%) were male.

Prevalence lower as compared to 

original echo-based data from Coronary 

Artery Risk Development in (Young) 

Adults (CARDIA) Study2

• 4111 men and women 23 to 35 years 

of age selected from the general 

population

• 7 (0.17%) fulfilled the criteria for HCM

• Prevalence in men and women was 

0.26:0.09%; 

• Prevalence in blacks and whites 

0.24:0.10%
1. Husser D et al. PLoS One. 2018; 13(5): e0196612.

2. Maron BJ et al. Circulation. 1995;92:785–789
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Patient´s trajectory in cardiology practice

Symptoms

- Heart failure

- Arrhythmias

- Syncope

- Sudden death

Asymptomatic

- Screening  (ECG, ECHO)

HCM diagnosis in a relative

Author´s own opinion



STEP 1: HYPETROPHY



HCM – genetic testing negative

Images: General University Hospital, Prague



Sarcomeric HCM + genetic variant associated

with Brugada syndrome

Images: General University Hospital, Prague



Anderson Fabry disease



Danon disease

Images: General University Hospital, Prague



Based on Guidelines, any thickening over 15 mm 

without other conditions is sufficient

Cardiac Magnetic ResonanceEchocardiography

Images: General University Hospital, Prague



Severe homogenous hypertrophy

Imaging: General University Hospital, Prague, Czech Republic



STEP 2: „OBSTRUCTIVE“ CARDIOMYOPATHY



Classical Cause of LVOTO

Imaging: General University Hospital, Prague, Czech Republic



LVOTO Gradient Increasing During the Valsalva Maneuver

Imaging: General University 

Hospital, Prague, Czech 

Republic



Exercise echocardiography

Baseline

PGmax 14 mmHg

100 W

PGmax 83 mmHgImaging: General University Hospital, Prague, Czech Republic

75 W

PGmax 28 mmHg

37% - obstruction at rest

33% - provoked obstruction

1. Maron MS, et al. Circulation. 2006;114:2232-2239.2. Maron MS, et al. J Am Coll Cardiol. 2016;67:1399-1409.

3. Rowin EJ, et al. JACC Cardiovasc Imaging. 2017;10:1374-1386. 4. Elliott PM, et al. Eur Heart J. 2006;27:1933-41.



Mitral regurgitation in HCM

Imaging: General University Hospital, Prague, CZ



STEP 3: DIFFERENTIAL DIAGNOSIS



Associated extracardiac involvement

• Mental retardation

– Mitochondrial

– Danon

– Noonan sy

• Sensorineural deafness

– Mitochondrial

– Friedreich

– Fabry

• Visual impairment

– Fabry

– Danon

• Gait disturbances

– Friedreich´s ataxia

• Neuropathy / neuropathic

pain

– Amyloidosis

– Fabry

• Muscle weakness

– Mitochondrial

– Glycogenosis

– Friedreich

• Cutaneous changes

– Fabry

– Hemochromatosis

• Renal involvement

– Fabry

Rapezzi et al. EJH 2012 Cases and images: General University Hospital Prague, CZ



Laboratory findings

• Elevated CPK

• Lactate

• NT-proBNP

• hs-cTn

• LFT

• Myoglobinuria

• Serum creatinine

• Proteinuria

• Enzymatic activity

– Fabry, Pompe

• Specific markers

– Lyso-Gb3 - Fabry

• Serum/urine immunofixation

• Serum free light chain (sFLC) 

ratio

Rapezzi et al. EJH 2012



LGE distribution in Fabry and other

cardiomyopathies

CHD

DCM

HCM

Myocarditis

Sarcoidosis

Amyloidosis

White JA, Patel MR. 

Cardiol Clin. (2007)

Moon al.,

Eur Heart J (2003)Fabry



Amyloidosis
• Echocardiography

– Pattern & Degree of LVH

– Apical sparing

– Additional features
• Valvular involvement

• Pericardial effusion

• IAS infiltration

• MRI

– Pattern of hypertrophy

– LGE distribution

– T1 mapping

Imaging: General University Hospital Prague, CZ

2D echo
• LVH RVH

• IAS thickening

• Valvular thickening

Speckle tracking
• Apical sparing

MRI - LGE
• Subendocardial

enhancement

MRI – T1 mapping
• Long T1

99mTc -DPD scintigraphy
• Accumulation – Perugini

score grade 3

• Bone scintigraphy

– Bisphosphonate

accumulation

Maceira A. et al., Circulation 2005;111: 186

Karamitsos et al. JACC: Cardiovascular Imaging, 2013;6:498-500

Rapezzi et al. JACC Cardiovasc Imaging. 2011 Jun;4(6):659-70



Clinical suspicion of cardiac amyloidosis (Echo, ECG, CMRI)

Serum free light chain (sFLC) ratio

• High (>1.65) = kappa

• Low (<0,26) = Lambda

Fat needle aspiration

biopsy

M-spike on immunofixation

Grade 0/1 DPD(PYP) uptake

DPD(PYP) scan

Normal sFLC ratio

Grade 2-3 DPD(PYP) uptake

Serum free light chain (sFLC) ratio

Serum / urine immunofixation

No M-spike on immunofixation

Bone marrow biopsy Genetic testing

Endomyocardial biopsy

with LC/MS for typing ATTRAL

Donnelly and Hanna Clevelend Clinic J Med 2017;84, suppl. 3: 12-18





Endomyocardial biopsy

Eosinophhilic myocarditis

Giant cell myocarditis

Mitochondrial cardiomyopathyMyocarditis

Source: General University Hospital, Prague, CZ 



STEP 4: GENETIC TESTING



Inheritance pattern• Autosomal dominant

– Sarcomeric HCMs

– Hereditary TTR amyloidosis

• Autosomal recessive

– Pompe

– Friedreich ataxia

• X-linked

– Fabry

– Danon

• Matrilinear

– Mitochondrial DNA mutations

Rapezzi et al. EJH 2012

Imaging: General University Hospital Prague, CZ





HCM – genetic disease of the sarcomere

Marian and Braunwald Circ Res. 2017 September 15; 121(7): 749–770.



Is gene sequencing the ultimate solution?

Maron B. et al. J Am Coll Cardiol 2012;60:705–15



STEP 5: RISK ASSESSMENT



Prognostic implications of NT-proBNP and hs-Tn
847 patients (53+15 years; 67% male) with HCM (28% 

with LVOTO≥30 mmHg at rest) followed for 3.5 years

Coats C. et al. European Heart Journal (2013) 34, 2529–2537

Gommans FDH et al. JACC 2021;152:120-124

Elevated hs-TnT

Nomal hs-TnT

5-year follow-up cohort study of 135 HC patients

↑ hs-cTnT was present in 33 of 135 (24%) HC patients.



Prognostic implications of imaging

2020 AHA/ACC Guideline for Diagnosis and Treatment of patients with HCMImaging: General University Hospital Prague, CZ



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284

Prevention of Sudden 

Cardiac Death

Recommendations for ICD in 

each risk category take into 

account not only the absolute 

statistical risk, but also the age 

and general health of the

patient, socio-economic factors 

and the psychological impact of 

therapy.

http://www.escardio.org/guidelines


SCD stratification

2020 AHA/ACC Guideline for Diagnosis and Treatment of patients with HCM



Patient´s trajectory in cardiology practice

Symptoms

- Heart failure

- Arrhythmias

- Syncope

- Sudden death

Asymptomatic

- Screening  (ECG, ECHO)

HCM diagnosis in a relative

Step 1: Confirm hypertrophy

- ECG

- Echo

- CMRI

Step 2: Assess LVOTO

Step 3: Differential diagnosis

- Clinical tableau

- Laboratory testing

- Imaging

Step 4: Genetic testing

- Cascade family testing

Step 5: Risk assessment

Author´s own opinion
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