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Cardiomiopatia ipertrofica ostruttiva: alla ricerca del gradiente

Maron MS, Olivotto I. Hypertrophic cardiomyopathy is predominantly a disease of left ventricular outflow tract obstruction. Circulation 2006

43% were symptomatic (NYHA class II ore III) 

57% were asymptomatic 

• LVOTO is defined as a peak instantaneous Doppler LV outflow tract gradient of ≥30 mmHg at rest or during physiological provocation, but the threshold at which becomes 
haemodinamically important is considered to be ≥50 mmHg 

• LVOTO in HCM is dynamic and load-dependent 

• resting LVOTO is present in about 30-35% of symptomatic patients with HCM 

• LVOTO missed in 50% of cases!! 

• in 30-35% obstruction is latent and only inducible by provocative maneuvers
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Why Does It Matter?
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Left ventricle outflow tract obstruction: mechanisms and substrate

Effects of LVH in 
flow direction

↓ LV cavity size

Hyperdynamic LV
abnormal papillary 

muscles 
chordal slack

↑ mitral leaflet size

↓ subaortic curtain 
excursion

↓ LV ouflow tract size
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LVOTO: asymmetric septal hypertrophy and systolic anterior motion of the mitral valve 

Song JK et al. Update on left ventricular outflow tract obstruction. J Cardiovasc Imaging. 2025
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LVOTO: the mitral valve in obstructive Hypertrophic Cardiomyopathy 

Sherrid MV, Balaram S, Kim B, Axel L, Swistel DG. The Mitral Valve in Obstructive Hypertrophic 
Cardiomyopathy: A Test in Context. J Am Coll Cardiol. 2016 

Posterior leaflet mitral-
septal contact
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LVOTO: the mitral valve in obstructive Hypertrophic Cardiomyopathy 
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LVOTO: anomalies of the papillary muscles and chordae tendineae
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LVOTO: accessory left ventricular muscle bands
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LVOTO: how to assess

• M-mode is useful to evaluate presence and duration of SAM: (1) mild: SAM-septal 
distance >10 mm; (2) moderate: SAM-septal distance ≤ 10 mm, or brief mitral leaflet 
septal contact (<30% of systolic duration); and (3) severe: prolonged SAM-septal 
contact, lasting ≥ 30% of systole 

• Color Doppler is useful to initially locate the level at which the obstruction 
occurs as aliasing will occur where there is flow acceleration
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LVOTO: how to assess

• Pulsed-wave Doppler can be utilized to interrogate velocities 
sequentially and systematically from the LV apex all the way to the 
LVOT to confirm the anatomical level of obstruction 

• Continuous-wave Doppler is utilized to obtain the max 
gradient by measuring peak LVOT velocity ‘‘dagger-shaped’’ 
envelope

• Efforts should be made to isolate, 
record and label LVOTO signal by 
sweeping CW Doppler beams away 
from MR jet and directly into the LVOT (a 
velocity higher than 5,5 m/s could be 
consistent with MR)
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Stankowski K. Exploring Morphologic and Functional Variants in Hypertrophic Cardiomyopathy: An Echocardiographic and Doppler Review. Diagnostics (Basel). 2025



Cardiomiopatia ipertrofica ostruttiva: alla ricerca del gradiente

LVOTO + SAM LAM + AORTIC STENOSIS
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Factors that could account for such marked variability include (1) day-to-day variation in hemodynamic conditions within 
individual patients, (2) operator- and instrument-dependent variables, (3) differences in interpretation of studies between 
observers, and (4) intrinsic variability of pressure gradient.
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Recommendation for evaluation of left ventricular outflow tract obstruction1

ESC: European Society of Cardiology; LVOT: left ventricular outflow tract. 
1. ESC Guidelines 2023.

Echo (at rest)

Standing

Valsalva 
maneuver and/or squatting

Echo during exercise

  Post-prandial echo

Postprandial Echo 
during exercise
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Standing
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2.
Repeat 
x 5 cycles.1

Cardiomiopatia ipertrofica ostruttiva: alla ricerca del gradiente

Squat to Stand
Squat to stand also decreases venous return with a resultant decrease in preload and LV size with worsening LVOTO.1

1. Nagueh SF, et al. J Am Soc Echocardiogr. 2022;35(6):533-569. 

Instructed patients (if able) to squat 
 x 3 seconds and then stand.11.
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• Exercise → ↑ heart rate and ↑ contractility 

• Systemic vascular resistance decreases → 
lower afterload 

• Hypercontractile ventricle + reduced 
preload 

• Peak LVOT gradient appears during 
exercise 

• Post-exercise: gradient may increase 
further due to residual hypercontractility

Exercise echocardiography
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 CWD SIGNAL VOID
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Take home messages
• LVOTO is dynamic and load-dependent 

• LVOTO is a major determinant of symptoms and clinical outcomes and should be actively sought, particularly in symptomatic HCM 
patients 

• LVOTO carries important prognostic implications, being associated with SCD, heart failure progression, reduced functional capacity, 
increased hospitalization burden, and adverse cardiovascular outcomes 

• Detection of obstruction directly impacts therapeutic decision-making, particularly in the era of cardiac myosin inhibitors 

• Not all obstruction is septal in origin: mitral valve and subvalvular abnormalities frequently contribute to LVOTO and should be 
systematically assessed and reported during echocardiographic evaluation 

• Understanding the mechanism of obstruction is essential to identify patients who remain symptomatic despite optimal medical 
therapy and who may derive greater benefit from surgical intervention 


