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Imaging for diagnosis of HCMP



Traditional concept of HCMP

§ The presence of increased LV wall thickness that is not solely 
explained by abnormal loading conditions like hypertension, 
aortic stenosis, and so on.

§ First to diagnose HCM clinically in the 1960s by Dr. Braunwald

§ m/c genetic cardiomyopathy 
• Prevalence of 1:500 from the CARDIA study 
• Typically inherited in AD, but variable penetrance, expressivity 

Elliott PM et al. EHJ 2014;35:2733
Maron BJ et al. JAMA 2002;287:1308

Maron BJ et al. Circulation 1995;92:785



Traditional concept of HCMP

§ Exclusion diagnosis
• Secondary causes of LVH should be ruled out

: Systemic HT, valvular/subvalvular AS, infiltrative CMP 

§ Morphologic diagnosis
primarily by transthoracic echocardiography
• Increased LV wall thickness ≥15mm
• Increased LV wall thickness ≥13mm in first-degree family members of 

patients with unequivocal HCM

Elliott PM et al. EHJ 2014;35:2733
Maron BJ et al. JAMA 2002;287:1308



Traditional diagnosis - EchoCG

§ Asymmetric Septal 
hypertrophy

§ Thickness = 28mm
§ SAM 



Traditional diagnosis - EchoCG

End-diastolic septal thickness = 26mm
End-diastolic posterior wall thickness = 12mm



Traditional diagnosis - EchoCG

Dagger shaped LV outflow



Differential diagnosis of increased LV thickness
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EchoCG in diagnosis of HCMP

§ Demonstrate severity and distribution of LVH

§ Mitral valve abnormality : SAM, MR, MV abnormality
§ Assessment of obstruction   
§ Evaluate diastolic dysfunction 

Bos JM et al. JACC 2009;54:201
Geske JB et al. JACC HF 2018;6:364



Traditional concept of HCMP

§ Histologic diagnosis
• Myocardial fiber disarray with interstitial fibrosis, ECM expansion  

Elliott PM et al. EHJ 2014;35:2733

Maron BJ et al. JAMA 2002;287:1308
Gersh BJ et al. JACC 2011;58:e212

Myocardial fiber disarray Replacement & Interstitial fibrosis



Limitations of histologic diagnosis

§ Not specific for sarcomeric disease !

- Anderson-Fabry disease
- Noonan syndrome
- Friedreich ataxia

Cardiovasc Pathol. 2010;19:293-301

Br Heart J. 1992;68:586-588
J Clin Invest. 2002;109:357-362

§ No direct clinical surrogate for myocyte disarray
* in trabeculations and RV insertion points in normal heart



Instead, using LGE on CMR

Superior resolution
Accurate volumetric 
assessment
Independent of body 
habitus, geometry
Tissue characterization
- Myocardial fibrosis

Cardiac/respiratory gating 
Prolonged breath hold
Lack of portability 
Higher cost
LGE in renal dysfunction



Differential diagnosis by LGE pattern

Ischemic pattern Non-ischemic pattern
A. Subendocardial infarct

B. Transmural infarct

A. Midwall LGE

B. Epicardial LGE

C. Global subendocardial LGE

Shah DJ and Kim RJ et al. Clinical MRI. 3rd Edition, NY, 2006



Not easy to diagnose by LGE pattern
§ 23 year-old female

§ 46 year-old male



Not easy to diagnose by LGE pattern
§ 69 year-old female

§ 66 year-old female

Without any LGE



Development of CMR regarding HCMP

Geske JB et al. JACC HF 2018;6:364



Imaging for SCD risk assessment



Conventional risk factors of SCD

Geske JB et al. JACC HF 2018;6:364

30mm in echoCG



Severity of LVH for prognosis



Severity of LVH for prognosis

Elliott PM et al. Lancet 2001;357:420
Spirito P et al. NEJM 2000;342:1778

Number of RF RR 2.0, p<0.001 vs. LVWTmax RR 1.26, p=0.058

dichotomy vs. continuum



LVOT obstruction

Geske JB et al. JACC HF 2018;6:364

1,101 HCM patients



Development of CMR regarding HCMP

Geske JB et al. JACC HF 2018;6:364



Relation to occurrence of frequent of arrhythmias

Adabag AS et al. JACC 2008;51:1369



Relation to VT/VF and risk of sudden death

Leonardi S et al. EHJ 2009;30:2003

Clinical arrhythmia: cardiac arrest, sustained VT, 
and non-sustained VT



Link between LGE and SCD

Briasoulis A, et al. Heart 2015;101:1406

OR 2.52
95% CI 1.44 to 4.4

p=0.001



Prognostic value of LGE in HCMP

Chan RH et al. Circulation 2014;130:484

1,293 HCM patients, followed up 3.3 yrs
à 37 SCD (3%)

Extent of LGE

68 HCM patients, monitoring for 39hrs
à 9 NSVT (13%)

Kwon DH et al. Int J Cardiovasc Img 2008;24:617



Prognostic value of LGE in HCMP

Presence of LGE

Green JJ et al. JACC CVI 2012;5:370



Prediction of major adverse events

O’Hanlon R et al. JACC 2010;56:867

220 pts, 22 pts events, FU 1090 days, LGE 67%



Prediction of major adverse events

O’Hanlon R et al. JACC 2010;56:867

Fibrosis and development of 
primary end point and annual 

probability of primary end point



LGE in HCMP

§ Correlates with conventional risk factors of sudden death
§ Substrate for ventricular arrhythmia
§ Associated with ventricular remodeling and heart failure
§ Associated with an increased risk of major adverse events
§ The risk is proportional with increased amounts of LGE-detected fibrosis 



Prediction of major adverse events

O’Hanlon R et al. JACC 2010;56:867

220 pts, 22 pts events, FU 1090 days, LGE 67%



Link between LGE and SCD

Briasoulis A, et al. Heart 2015;101:1406

66%

42%

63%

67%

55%

56%

The extent of LGE was not significantly related to the risk of SCD.



LGE in HCMP

§ Correlates with conventional risk factors of sudden death
§ Substrate for ventricular arrhythmia
§ Associated with ventricular remodeling and heart failure
§ Associated with an increased risk of major adverse events
§ The risk is proportional with increased amounts of LGE-detected fibrosis

§ Limitations
§ Presence of LGE: too common
§ LGE%: cut-off value, standardization, reproducibility issue
§ Not a 1:1 relationship between the presence of LGE and cardiac death

§ Combination prediction model
§ Conventional low risk group
§ Large longitudinal follow-up multicenter studies are needed. 



LGE in HCMP



Summaries

l Echocardiography is central to the diagnosis and monitoring of HCMP. 
lAssessment of LV wall thickness
lAssociated abnormalities of the mitral valve and LVOT
lLeft atrial enlargement, diastolic function
lSystolic function
lDifferential diagnosis

l Cardiovascular magnetic resonance imaging of patients with known or suspected 
HCM should be in line with current guideline recommendation and should be 
performed and interpreted by teams experienced in cardiac imaging and in the 
evaluation of heart muscle disease
lAssessment of ventricular morphology and function
lMyocardial fibrosis (late gadolinium enhancement, LGE)
lLGE and prognosis
lDifferential diagnosis
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Apical aneurysm

Rowin EJ et al. JACC 2017;69:761


