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Understanding LVOT
Obstruction

A changing blockage to blood leaving the heart's main pump

The block comes and goes — and there is a clear plan to ease it.
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Names & Terms You Will Hear

Term Meaning

LVOT obstruction A blockage to blood leaving the heart's main pumping
chamber (the left ventricle), just below the aortic valve.

Left ventricular outflow tract
obstruction

The full medical name. The outflow tract is the short path
blood takes on its way out to the body.

Obstructive HCM (oHCM) The most common cause. Thickened heart muscle from
hypertrophic cardiomyopathy narrows the path.

HOCM An older name for obstructive hypertrophic
cardiomyopathy. Rarely used today.

Dynamic LVOT obstruction The block changes from minute to minute. It gets worse or
better depending on how full the heart is.

SAM Systolic anterior motion. The mitral valve leaflet gets pulled
into the path during each heartbeat and adds to the block.

LVOT gradient A number from the echo (ultrasound). It measures how
hard the heart must push to get blood past the block.
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What Is LVOT Obstruction?

• The left ventricle is the heart's main pumping chamber. Blood leaves it through a short
path called the outflow tract, then out the aortic valve to the body.

• In LVOT obstruction, that path is narrowed, so the heart has to push much harder to get
blood out.

• The most common cause is hypertrophic cardiomyopathy (HCM) — a genetic disease
where the muscle wall (the septum) grows too thick and crowds the path.

• The thick septum also pulls the mitral valve leaflet into the path with each beat. This is
called SAM. It tightens the block and can leak the valve.

• The block is dynamic — it is not fixed. It gets worse when the heart is emptier or squeezing
harder, and better when the chamber is fuller.

• Because the block comes and goes, symptoms come and go too: shortness of breath,
chest pressure, lightheadedness, or fainting — usually with effort.

The outflow tract is the short path blood takes to leave the heart. On the right, the thick septum and the mitral valve (pulled in
by SAM) narrow that path.
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Why It Is a "Dynamic" Block

• Fixed blockages (like a tight aortic valve) stay the same. This one changes minute to
minute.

• It gets worse when the heart is emptier or squeezing harder: standing up fast, being
dehydrated, after a big meal, after alcohol, or while straining.

• It gets better when the chamber is fuller: drinking enough fluids, squatting, sitting down, or
slowing the heart rate.

• This is why your symptoms can be fine one hour and bother you the next — the block is
moving with you.

• It also explains why fainting tends to happen during or right after exertion, when the block
is at its tightest.

SAM: How the Mitral Valve Adds to the Block

• SAM stands for systolic anterior motion of the mitral valve.

• The thick septum changes the flow so that, with each beat, the front mitral leaflet gets pulled
toward the septum and into the outflow path.

• That makes the narrow path even tighter — so SAM worsens the block.

• Because the leaflet is pulled out of place, the valve does not seal fully and blood can leak
backward (mitral leak). This adds to breathlessness.

• Easing the block (with the steps below) often improves the leak too. See our mitral valve
guide: https://go.riasalimd.com/mvp-guide.
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Why It Matters

• The block is measured with an echocardiogram (echo) — a heart ultrasound. The result is
a number called the gradient, in mmHg.

• A gradient of 30 mmHg or higher means the path is obstructed. The higher the number, the
tighter the block.

• A resting echo can miss the block. If the resting number is under 50, your doctor uses
provocation — standing, a Valsalva strain, or exercise — to bring it out.

• A gradient of 50 mmHg or higher with symptoms is the line where stronger treatment is
considered.

• Knowing the block is dynamic explains a lot: this is why fainting tends to happen during or
just after exertion, not at rest.

• Most people with LVOT obstruction do well. The goal is to ease the block and the
symptoms, and to lower the small risk of dangerous events.

The block is dynamic. The left column lists things that worsen it; the right column lists things that relieve it.
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What the echo gradient number means

Gradient on echo What it means Typical next step

Under 30 mmHg No real block at that moment Watch; recheck with provocation if
symptoms

30 mmHg or higher Obstruction is present Start trigger control and first-line
medicine

50 mmHg or higher (with
symptoms)

A strong block driving symptoms Consider mavacamten or septal
reduction

The simplest idea to remember: a fuller heart opens the path, an emptier heart tightens
it. Drink enough fluids, rise slowly, and avoid the triggers — then your medicines do the
rest.
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Risk Factors

Some patients are more likely to develop this condition. Knowing your risk helps your care
team take extra precautions.

Risk Factor Why It Increases Risk

Hypertrophic
cardiomyopathy (HCM)

The thick septum is the leading cause of the block. See our HCM
guide for the full picture.

Family history of HCM HCM runs in families. Each close relative has a 50% chance of
carrying the gene.

A thick heart septum
on echo

The thicker the wall, the more it crowds the outflow path.

Systolic anterior
motion (SAM)

When the mitral valve is pulled into the path, the block tightens.

Being dehydrated or
over-diuresed

A less-full heart squeezes down harder and the block worsens.

Strong squeeze from
the heart

A heart that contracts very hard can pinch the path more during
effort.

Certain medicines Pure blood-vessel openers and water pills can make a dynamic
block worse.
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Treatment Options

• Stay hydrated and avoid the triggers — this is the first and simplest step. Drink enough
fluids and rise slowly.

• Beta-blocker (metoprolol, propranolol) — first-line. It slows the heart and gives it more time
to fill, which eases the block.

• Calcium channel blocker (verapamil) — used when beta-blockers are not a good fit. Avoid
if the block is severe or blood pressure is low.

• Disopyramide — added for stubborn symptoms. It lowers the strength of each squeeze.
Side effects include dry mouth and constipation.

• Mavacamten (Camzyos) — a newer medicine that targets the over-strong squeeze and
directly shrinks the block. Regular echoes are required while on it.

• Septal myectomy — open-heart surgery that removes a small piece of the thick septum.
The gold standard for severe blocks. Excellent results at expert centers.

• Alcohol septal ablation — a catheter procedure that shrinks the septum without open
surgery. A good fit for selected patients. Pacemaker rates are higher.

• Avoid: getting dehydrated, heavy alcohol, and pure blood-vessel openers (like nitrates),
which can deepen a dynamic block.

Relieving It: Triggers, Medicines, then Septal Reduction

• Step 1 — Triggers. Stay well hydrated, rise slowly, and avoid alcohol, big heavy meals, and
straining. Ask before starting any new blood pressure or water pill.

• Step 2 — Medicines that help the heart fill. A beta-blocker is first. Verapamil or
disopyramide may be added.

• Step 3 — Mavacamten. When symptoms continue, this newer medicine shrinks the block
directly. See our guide: https://go.riasalimd.com/mavacamten-guide.

• Step 4 — Septal reduction for a severe, drug-resistant block. Surgery (myectomy:
https://go.riasalimd.com/myectomy-guide) or a catheter procedure (alcohol ablation:
https://go.riasalimd.com/septal-ablation-guide).

• All of this sits inside the bigger HCM picture. See our HCM guide:
https://go.riasalimd.com/hcm-guide.
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Risks, Benefits, and Alternatives

Every choice has trade-offs. Use this table to start the shared decision conversation.

Option Risks Benefits Alternatives

Hydration +
avoiding triggers

Takes day-to-day
attention. May not be
enough alone for a
strong block.

Simple, free, and
helps right away.
Often eases mild
symptoms.

Beta-blocker; other
medicines.

Beta-blocker or
verapamil

Fatigue, slow heart
rate, low blood
pressure. Verapamil
is unsafe if the block
is severe.

First-line. Low cost.
Eases the block
during effort. Years of
safety data.

Disopyramide;
mavacamten; septal
reduction.

Mavacamten
(Camzyos)

Frequent echo visits;
high cost; rare heart
weakening if the dose
is too high.

Targets the
over-strong squeeze
and shrinks the block.
May help avoid
surgery.

Disopyramide; septal
myectomy; alcohol
septal ablation.

Septal myectomy Open-heart surgery.
Small chance of
needing a
pacemaker. Death
risk under 1% at top
centers.

Gold standard for a
severe block. Very
good, durable results.

Alcohol septal
ablation;
mavacamten;
medicines only.

Alcohol septal
ablation

Higher pacemaker
risk (about 10-20%).
Results may vary
more than surgery.

No open surgery
needed. A good
option for selected
patients.

Septal myectomy;
mavacamten;
medicines only.
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Common Misconceptions

Myth Reality

"The blockage is fixed, like a clogged
pipe."

It is dynamic. It changes within the same day. It
gets worse when the heart is emptier and better
when it is fuller. That is why symptoms come
and go.

"If my resting echo is normal, I'm fine." A resting echo can miss the block. Up to half of
obstructive cases only show up with provocation
— standing, a Valsalva strain, or exercise on the
echo.

"Less fluid is better for my heart." For a dynamic block, being too dry makes it
worse. Staying well hydrated helps keep the
chamber full and the path more open. Ask
before changing water pills.

"More exercise will fix the block." Effort can briefly deepen a dynamic block and
bring on symptoms. Moderate activity is usually
fine, but ask your cardiologist what is safe for
you.

"Any blood pressure pill is good for me." Some are not. Pure blood-vessel openers (like
nitrates) can make a dynamic block worse. Your
doctor picks medicines that help the heart fill
instead.

"Surgery is the only real fix." Triggers, medicines, and mavacamten help
many people. Septal myectomy and alcohol
ablation are reserved for severe, drug-resistant
blocks.
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Possible Complications

Knowing what can go wrong helps you spot problems early. Most complications are
uncommon, especially with treatment.

Where / What What Can Happen

Fainting (syncope) A tight dynamic block during effort can drop blood flow to
the brain and cause fainting. This needs prompt
evaluation.

Mitral valve leak SAM pulls the mitral valve open during the beat, so blood
leaks backward. A large leak can worsen breathlessness.

Heart failure symptoms The heart works against the block over time. This can
lead to shortness of breath and fluid buildup.

Atrial fibrillation An irregular fast rhythm is common with HCM. It can
suddenly worsen symptoms and needs its own treatment.

Poor exercise tolerance Breathlessness and chest pressure with effort can limit
daily activity.

Rare dangerous rhythms HCM carries a small risk of dangerous heart rhythms.
Your doctor checks your risk and may advise a
defibrillator.
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Points to Know

If you remember nothing else, remember these key points.

• LVOT obstruction is a blockage to blood leaving the heart's main pump, just below the aortic
valve.

• It is most often caused by hypertrophic cardiomyopathy (HCM).

• The block is dynamic — worse when the heart is emptier or squeezing harder, better when it
is fuller.

• The mitral valve can be pulled into the path (SAM) and add to the block.

• It is measured on echo as a gradient: 30 mmHg or higher means obstructed; provocation
may be needed to find it.

• Stay hydrated, rise slowly, and avoid the known triggers.

• Medicines that help the heart fill come first; mavacamten and septal reduction are for
stronger blocks.

• Avoid pure blood-vessel openers and getting dehydrated — they can deepen the block.
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When to Call Us - and When to Call 911

If you are not sure, call. We would rather hear from you twice than miss a real problem.

• Call 911 for fainting, severe shortness of breath, or chest pain that does not ease.

• Call 911 if someone with this condition collapses or has no pulse.

• Call our office within 24 hours after fainting or nearly fainting.

• Call our office if your breathlessness with effort is getting worse.

• Call our office if you feel a new fast or irregular heartbeat.

• Call our office before starting any new blood pressure or water pill from another doctor.

• Call our office if you are on mavacamten and miss a scheduled echo visit.

Office: (727) 943-5200
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Trusted Resources

The links below are the trusted resources Dr. Ali used to write this guide and that he
recommends you visit for more information. Each is a clickable link in the digital version and a
Short.io tracked URL on the printed version.

• AHA — Hypertrophic Cardiomyopathy - How obstruction fits within HCM.

• Cleveland Clinic — HOCM - What blocks the flow and how it is measured.

• Cleveland Clinic — SAM of the Mitral Valve - How the mitral valve adds to the block.

• Mayo Clinic — HCM (diagnosis & treatment) - Echo testing and treatment options.

• MedlinePlus — Hypertrophic Cardiomyopathy - Federal plain-language reference.
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Sources Used to Build This Guide

Every recommendation in this guide is grounded in one or more of the studies, guidelines, or
trusted resources below. Short links are tracked so Dr. Ali can see which references patients
are reading; nothing personally identifying is captured.

• 2024 AHA/ACC/AMSSM/HRS/PACES/SCMR Guideline for the Management of Hypertrophic Cardiomyopathy
[Guideline]
Authoritative basis for LVOT gradient thresholds (30 mmHg or higher = obstructive; provoke if resting under
50), provocation testing, medical therapy (beta-blockers, verapamil, disopyramide, mavacamten), and septal
reduction.

• 2024 AHA/ACC Multisociety HCM Guideline — Key Points (American College of Cardiology) [Guideline]
Plain summary of the obstructive-HCM treatment ladder and when to add a cardiac myosin inhibitor or refer for
septal reduction.

• American Heart Association — Hypertrophic Cardiomyopathy (Obstructive HCM / LVOT) [Patient Education]
Frames left-ventricular outflow tract obstruction in the context of obstructive HCM, SAM of the mitral valve, and
exertional symptoms.

• Cleveland Clinic — Hypertrophic Obstructive Cardiomyopathy (HOCM) [Patient Education]
Patient-facing explanation of what blocks blood leaving the heart, how the gradient is measured, and
provocation with exercise and Valsalva.

• Cleveland Clinic — Systolic Anterior Motion (SAM) of the Mitral Valve [Patient Education]
Explains in plain language how the mitral valve leaflet is pulled into the outflow tract during each beat, adding to
the blockage and causing a mitral leak.

• Mayo Clinic — Hypertrophic Cardiomyopathy (symptoms & causes) [Patient Education]
Describes how outflow obstruction causes shortness of breath, chest pain, and fainting, and why it worsens
with dehydration or exertion.

• Mayo Clinic — Hypertrophic Cardiomyopathy (diagnosis & treatment) [Patient Education]
Patient-facing description of echo gradient testing, medicines that help the heart fill, septal myectomy, and
alcohol septal ablation.

• MedlinePlus (NIH/NLM) — Hypertrophic Cardiomyopathy [Patient Education]
Federal plain-language reference on the muscle thickening that underlies outflow obstruction and its inherited
basis.
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https://www.ahajournals.org/doi/10.1161/CIR.0000000000001250
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https://my.clevelandclinic.org/health/diseases/systolic-anterior-motion
https://www.mayoclinic.org/diseases-conditions/hypertrophic-cardiomyopathy/symptoms-causes/syc-20350198
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About This Guide

Rias KS Ali, MD FACC | Board Certified in Interventional Cardiology & Cardiovascular Disease

4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com

Version: 2026-08-15

Reviewer note: Reviewed against AHA, Cleveland Clinic, and Mayo Clinic patient pages. Ours adds: the 2024
guideline gradient thresholds in plain words, a clear picture of why the block is dynamic (worse when the heart is
emptier), how SAM of the mitral valve adds to it, and the full step-by-step relief ladder from triggers to
mavacamten to septal reduction.

Disclaimer

This guide is for educational purposes only and does not replace medical advice from your physician.
Recommendations may not apply to every patient. Always follow the specific instructions of Dr. Ali and your care
team. In an emergency call 911 or go to the nearest emergency department.

16 of 17 | P a g e



Visit
RiasAliMD.com

Save
Contact Info

This guide is educational only. Always follow your doctor's specific recommendations.

4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com

Online: https://go.riasalimd.com/lvot-guide

Take This Guide With You

Scan or visit: https://go.riasalimd.com/lvot-guide
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