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When the heart's main pumping chamber grows thicker than it should

A thicker heart wall is a signal, not a verdict. Most causes can be found, and most of it
can be treated.
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Names & Terms You Will Hear

Term Meaning

LVH Short for left ventricular hypertrophy. A thickened wall on
the heart's main pumping chamber.

Left ventricular hypertrophy The full medical name. 'Left ventricular' is the main
pumping chamber. 'Hypertrophy' means thicker muscle.

Thick heart wall / thick heart
muscle

The plain-language term patients usually hear.

LV mass / LV mass index
(LVMI)

How much the heart muscle weighs, sized to your body.
Used to define LVH on echo or MRI.

Concentric hypertrophy The wall thickens evenly. The chamber stays small. High
blood pressure usually causes this pattern.

Eccentric hypertrophy The chamber enlarges along with some thickening. More
typical of long-term volume overload.

Relative wall thickness
(RWT)

A ratio that tells concentric and eccentric patterns apart.

Hypertensive heart disease Heart damage from long-term high blood pressure. LVH is
often the first sign.
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What Is Left Ventricular Hypertrophy (LVH)?

• LVH stands for left ventricular hypertrophy. The wall of the heart's main pumping chamber
has grown thicker than normal. This is a finding, not a disease by itself. The real question is
what caused it.

• Normal wall thickness is about 0.6 to 0.9 cm in women. It is about 0.6 to 1.0 cm in men.
Thicker than that is called LVH, especially with a muscle mass above 95 g/m² in women or
115 g/m² in men.

• There are two basic shapes. Concentric LVH thickens the wall evenly and keeps the
chamber small. High blood pressure usually causes this shape. Eccentric LVH thickens the
wall while the chamber also enlarges.

• LVH is common. About 16% of men and 19% of women have it on echo. By age 70, that
rises to about a third of men and half of women.

• Echo (heart ultrasound) is usually the first test. It measures wall thickness and calculates
muscle mass at the same visit. See our Echo guide for what your report means.

• Cardiac MRI gives the most precise measurement. It can also help find some rare causes.
See our CMR guide.

• CT can also measure wall thickness and muscle mass. It is used when an MRI cannot be
done, for example with certain implanted devices. It is also used when the arteries need
checking at the same visit.

• An ECG can hint at LVH from voltage patterns. But it is a weak screening test on its own. If
your ECG or echo report already flagged something, see our Abnormal ECG guide or
Abnormal Echo Findings guide.
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Two common ECG measurements are fairly good at correctly clearing normal hearts, but both miss most true cases. A normal
ECG barely moves the odds: about a 33 in 100 chance of having LVH before the test, about 31 in 100 after a normal result.

What Each Test Can and Cannot Tell You

Test What It Shows Its Limits

ECG Quick, cheap, done in minutes. Fair at clearing normal hearts (89-94%) but
misses most true cases (only 16-21%
sensitive). Never enough on its own.

Echo Usually the first imaging test. Measures
wall thickness, calculates muscle mass,
and checks the valves and pumping
strength at the same visit.

Readings can vary roughly 12-16% from one
study to the next, so borderline or serial
changes need a careful read.

CT Can measure wall thickness and
muscle mass, and checks the coronary
arteries at the same time.

Used when MRI is not possible (for example,
certain implanted devices) or when the
arteries need checking too.

MRI The most precise, most repeatable
measurement (roughly 3-5% variability).
Can help identify some rare causes.

Takes longer, costs more, and is not used for
everyone; not always possible with certain
implants.

A normal ECG does not rule this out. Before testing, the average chance of a thickened
wall is about 1 in 3 (33%). A normal ECG only lowers that to about 31%. Echo or MRI is
the test that actually settles the question.
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Why It Matters

• This is the most important message in this guide. Heart failure risk climbs with LVH, and it
climbs continuously. There is no safe amount of extra muscle.

• In a large imaging study (MESA), people with the most heart muscle on MRI were 8.6 times
as likely to develop new heart failure. This was versus people in the lowest half of muscle
mass.

• High blood pressure came before heart failure in 91% of Framingham heart failure cases.
LVH is often the earliest visible sign of a struggling heart. See our HFpEF guide and
Diastolic Dysfunction guide for how that struggle starts.

• The chart below shows both sides of this. It shows the heart failure risk tied to LVH. It also
shows how much risk comes back down once the muscle shrinks with treatment.

• Risk is not limited to heart failure. Death from cardiovascular causes, and from any cause,
both rise as muscle mass rises. This held true even after accounting for the ECG.

Left: people with the most heart muscle had 8.6 times the risk of new heart failure (MESA). Right: in the LIFE echo substudy,
each meaningful drop in muscle mass during treatment was linked to lower risk of death, over and above how far blood

pressure fell.
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Hypertensive Heart Disease — The Common Story

• High blood pressure is by far the most common cause of LVH. It is found in 36 to 41% of
people with hypertension.

• The heart is a muscle. Pushing against higher pressure, beat after beat, thickens the wall.
Any muscle grows this way under a heavier load.

• In the Framingham Heart Study, high blood pressure came before heart failure in 91% of
cases. LVH was often the visible warning sign along the way. See our HFpEF guide.

• The LIFE trial followed 9,193 people with hypertension and LVH. Losartan beat a
beta-blocker at the same blood pressure, driven by a 25% cut in strokes. The medicine
matters, not just the number on the cuff.

• If blood pressure stays high on three or more medicines, ask about secondary hypertension
or resistant hypertension.

• High blood pressure strains the kidneys the same way it strains the heart. See our
Heart-Kidney Connection guide if kidney numbers came up too.

• For the full picture on blood pressure, see our High Blood Pressure guide.
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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

High blood pressure The most common cause. Found in 36 to 41% of people with
hypertension. The wall thickens against higher pressure over time.

Obesity (see our
Obesity and Heart
Health guide)

Present in 56% of people with obesity. More than four times the
odds of a healthy weight.

Sleep apnea (see our
Sleep Apnea guide)

People with untreated sleep apnea carry more heart muscle, on
average about 11 more grams per square meter.

Age LVH climbs sharply with age. About 1 in 6 men and 1 in 5 women
have it overall. That rises to a third of men and half of women after
70.

Family history of a
thick heart or sudden
death

Raises the chance of an inherited cause, such as HCM, Fabry
disease, or Danon disease.

LVH becomes far more common with age, high blood pressure, and obesity.

Causes of LVH — How Urgently They Change Management
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Cause What It Means For You

Athlete's heart Normal training adaptation. No medicine needed. Wall
thickness normalizes within weeks of stopping training.

Hypertensive heart disease The most common cause. Treat blood pressure, and the
muscle often shrinks back.

Obesity and sleep apnea Weight loss and treating sleep apnea lower the strain that
thickens the wall.

Aortic valve narrowing The heart pushes against a narrowed valve. Needs monitoring
and, eventually, valve repair or replacement.

Hypertrophic cardiomyopathy
(HCM)

An inherited muscle disease. Needs family screening and a
sudden-death risk check.

Cardiac amyloidosis or Fabry
disease

Rare build-up or storage diseases. Specific tests and specific
treatments exist.

Danon disease Rare and aggressive, usually in young people. Needs an
urgent cardiology and genetics referral.
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Athlete's Heart — When a Thick Wall Is Normal

• Regular intense training thickens the heart wall too. This is a normal, healthy change, not a
disease.

• In a study of 947 elite athletes, the thickest wall measured was 16 mm. Only 1.7% went
above 13 mm. Every one of those athletes also had an enlarged heart chamber.

• That combination, thickness plus chamber enlargement, is the pattern of a trained heart.
Disease usually thickens the wall without enlarging the chamber too.

• The clearest test is time. After weeks away from training, wall thickness returned to normal in
every one of those athletes. The chamber enlargement often stayed. A break from training
settles it.

• Not every thick heart in an active person is athlete's heart. A very thick wall, or a family
history of sudden death, still needs a real work-up. See our Athlete's Heart guide and our
Exercise and Your Heart guide.
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Treatment Options

• Treat the cause. For most people that means blood pressure. But valve disease, weight,
sleep apnea, and rare inherited conditions each need their own treatment.

• ACE inhibitors, ARBs, calcium channel blockers, and water pills all lower blood pressure.
Over time they also shrink the thickened muscle. They do not all shrink it equally. See the
chart below.

• ARBs led the way in head-to-head comparisons. They cut muscle mass about 13%,
adjusted for blood pressure change. Next came calcium channel blockers (11%), ACE
inhibitors (10%), water pills (8%), and beta-blockers (6%).

• The LIFE trial tested this directly in 9,193 people with high blood pressure and LVH.
Losartan beat a beta-blocker at matched blood pressure. It cut strokes by 25%. See our
High Blood Pressure guide.

• If a narrowed aortic valve is thickening the wall, the valve may need repair or replacement
later. See our Aortic Stenosis guide.

• If a rare cause is confirmed, specific treatment exists. Tafamidis treats ATTR amyloidosis.
Mavacamten treats obstructive HCM. Either one changes the whole plan.

• We recheck the echo now and then. This shows whether the muscle is shrinking, holding
steady, or growing. The trend matters more than any single reading.

Muscle mass reduction by drug class, adjusted for how much each one lowered blood pressure.
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Can It Be Reversed? Yes, and the Evidence Is Strong

• LVH is not a life sentence. With the right treatment, the muscle can shrink back down. That
shrinking measurably lowers risk.

• In the LIFE trial, people whose ECG-measured LVH improved more than average had a
36% lower rate of new heart failure.

• In the echo substudy of that trial, a shrinking muscle was linked to a lower risk of
cardiovascular death (down to about 62% of starting risk). All-cause death fell too (down to
about 72%). This held no matter how far blood pressure fell.

• The most hopeful number in this guide: people whose LVH went away had close to the same
risk as people who never had it. The difference was too small to call real.

• Not every blood pressure medicine shrinks the muscle equally, as the chart above shows.
ARBs led the way. Next came calcium channel blockers, ACE inhibitors, water pills, and
beta-blockers.

• Lifestyle change adds real muscle loss too. A DASH-style diet plus exercise and weight loss
dropped blood pressure by 16/10. It also shrank the muscle more than diet alone.
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Comfort Measures at Home (No Medication Needed)

These simple steps support healing and ease symptoms. Use them alongside any medication
your doctor prescribes.

• Follow a DASH-style eating pattern: vegetables, fruit, whole grains, low-fat dairy, and lean
protein.

• Combine the DASH diet with exercise and weight loss. Together they lowered blood
pressure by 16/10. They also shrank the heart muscle more than diet alone, in a randomized
trial. See our Exercise and Your Heart guide.

• Cut back on sodium to support blood pressure control. See our Salt and Sodium guide to
learn where sodium hides in food.

• Track your blood pressure at home with a validated upper-arm cuff. See our Home Blood
Pressure Monitoring guide.

• If home readings look inconsistent, or stay high despite treatment, ask about a 24-hour
monitor. See our Ambulatory BP Monitor guide.

• Get screened for sleep apnea if you snore, wake unrefreshed, or stop breathing at night.
See our Sleep Apnea 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

Blood pressure
medicine

Dizziness. Cough
with ACE inhibitors.
Ankle swelling with
calcium channel
blockers. Low
potassium or fatigue
with water pills.

Shrinks the thickened
muscle over time. Cut
strokes 25% in the
LIFE trial.

Lifestyle changes for
mild cases. A
different drug class if
side effects occur.

Echo or MRI to
track LVH

No physical risk from
echo. Readings vary
roughly 12-16%.

Confirms the
diagnosis. Tracks
treatment response.
MRI variability is only
about 3-5%.

CT if MRI is not
possible, or if the
arteries also need
checking.

Work-up for a
rare cause

Extra tests take time
and add cost: bone
scan, blood and urine
tests, genetic testing,
or MRI.

Catches amyloidosis,
Fabry disease, or
HCM early, when
treatment helps most.

Watchful waiting if no
red flags. Family
screening only, if a
relative is later
diagnosed.

Lifestyle
changes

Takes months to
show effect. Hard to
sustain without
support.

Lowers blood
pressure. Shrinks the
muscle more than
diet alone.

Medicine alone works
faster but skips the
same root causes.

13 of 24 | 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/lvh-guide

Common Misconceptions

Myth Reality

A normal ECG means I don't have a
thick heart wall.

A normal ECG barely changes the odds. Before
testing, the average chance of LVH is about 1 in
3. A normal ECG only lowers that to about 31%.
Echo or MRI is what actually settles the
question.

LVH is a disease of its own. LVH is a finding, not a diagnosis by itself. It
means a wall thicker than expected. The real
work is finding and treating what caused it.

My heart is thick because I exercise, so
it's nothing to worry about.

True athlete's heart rarely goes past 13 mm. It
always comes with an enlarged chamber too.
Anything thicker, or thickening without an
enlarged chamber, needs a real work-up.

If I have high blood pressure, that's
definitely why my heart is thick.

Hypertension is the most common cause, but
not the only one. Valve disease, obesity, sleep
apnea, and rare inherited conditions can also
thicken the wall. These are worth ruling out if the
wall is very thick or the pattern looks unusual.

Once the heart muscle thickens, it stays
thickened forever.

With treatment, LV mass often shrinks. People
whose mass shrinks back down end up with
close to the same risk as people who never had
LVH.

A thick heart wall doesn't matter unless I
have symptoms.

LVH raises the risk of heart failure and death
even before symptoms start. That risk rises
continuously with more muscle mass. There is
no safe threshold.

Cutting salt is the only thing I need to do
to shrink my heart muscle.

Cutting salt helps blood pressure. But the
strongest evidence for shrinking the muscle
comes from a DASH-style diet plus exercise,
weight loss, and the right medicine.
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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

Heart — heart failure Risk of new heart failure rises continuously with more
muscle mass. There is no safe threshold. In one large
imaging study, MRI-measured LVH carried more than 8
times the hazard of new heart failure, versus the lowest
half of muscle mass. Many cases first show up as
HFpEF, through the same stiffening pathway.

Heart — irregular rhythm A thicker, stiffer muscle raises the risk of atrial fibrillation.
See our AFib guide for what that means.

Heart — weaker pumping over
time

In a smaller share of people, the pumping chamber
weakens over the years too. See our LV Dysfunction
guide.

Whole body — death risk Every 50 more grams per meter of height raised
cardiovascular death risk 73% in men and 112% in
women. All-cause death rose 49% and 101%. This held
up even after accounting for the ECG.
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When It Is Not Blood Pressure — The Rare Causes Worth Finding

• Most LVH comes from blood pressure, weight, or training. A few rare conditions deserve a
closer look too, especially with red-flag symptoms.

• Hypertrophic cardiomyopathy (HCM): an inherited muscle disease. The threshold is a wall
15 mm or thicker (13 mm with a family history), in a chamber that is not enlarged. It is not
explained by blood pressure. See our HCM guide, our LVOT Obstruction guide, and our
Mavacamten guide for how obstruction is treated. See our Genetic Testing guide for family
screening.

• Cardiac amyloidosis: an abnormal protein builds up inside the heart muscle. A bone scan
is more than 99% sensitive and 86% specific for the ATTR type. A positive scan with no
abnormal blood protein is enough to diagnose it, without a biopsy. Among people over 60
with preserved-pumping heart failure and walls 12 mm or thicker, 13.3% had this type. See
our Amyloidosis guide and our Tafamidis guide for the approved treatment.

• Fabry disease: an inherited enzyme problem. Fatty material builds up in the heart muscle. A
specific MRI technique separates it from every other cause. It can be abnormal in 40% of
patients before the wall even thickens.

• Danon disease: rare and aggressive. In one series, wall thickness ranged from 29 to 65
mm. Most patients had a pre-excitation pattern on ECG. All seven patients studied had died,
needed a transplant, or had a cardiac arrest by ages 14 to 24. Extreme thickness in a young
person needs an urgent referral.

• Other causes to rule out: cardiac sarcoidosis (see our Cardiac Sarcoidosis guide) and
other stiff-heart conditions (see our Restrictive Cardiomyopathy guide) can also thicken or
stiffen the wall. Each needs its own work-up.

Red flags worth a closer look: fainting with exercise. Chest pain with exertion. A family
history of sudden death before age 50. A very thick wall in someone under 35. Any of
these should prompt a look beyond blood pressure.
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Points to Know

If you remember nothing else, remember these key points.

• LVH is a finding, not a diagnosis on its own. It is a signal to look for a cause.

• Heart failure risk climbs continuously with more muscle mass. There is no safe cutoff.

• High blood pressure is the most common cause. It came before heart failure in 91% of
Framingham cases.

• A normal ECG barely changes the odds, from about 33% down to about 31%. Echo or MRI
is needed to actually check.

• Most LVH shrinks with the right treatment. Shrinking measurably lowers risk.

• A thick wall in a true athlete usually shrinks back within weeks of stopping training. Disease
does not.

• A few rare causes (HCM, amyloidosis, Fabry disease, Danon disease) deserve a look,
especially with red-flag symptoms or a family history.

• The choice of blood pressure medicine matters, not just the number on the cuff. ARBs shrink
the muscle more than other classes.
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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 crushing or severe chest pain, or sudden severe shortness of breath. Also call
911 for stroke signs (face drooping, arm weakness, slurred speech) or a racing heartbeat
that will not stop.

• Call us this week for fainting or a near-faint spell, especially during or right after exercise.

• Call us this week for new or worsening shortness of breath, or new swelling in your legs or
ankles.

• Call us if a close relative died suddenly and unexpectedly before age 50. This matters more
if you also have a thick heart wall.

• Call us if you are under 35 and were found to have a very thick heart wall. This needs a
prompt work-up, not a wait-and-see approach.

• Call us if your blood pressure stays high despite taking your medicine as prescribed.

• Call us if you notice new palpitations or an irregular heartbeat.

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.

• Cleveland Clinic — Left Ventricular Hypertrophy - Plain-language overview of causes,
symptoms, and treatment.

• MedlinePlus (NIH) — Left Ventricular Hypertrophy - Independent federal patient reference.

• American Heart Association — High Blood Pressure - Patient-facing resource on the leading
cause of LVH.
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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.

• Lang RM, et al. Recommendations for Cardiac Chamber Quantification by Echocardiography in Adults
(ASE/EACVI). J Am Soc Echocardiogr. 2015;28(1):1-39. [Guideline]
Source of the LV mass index thresholds (95 g/m2 women, 115 g/m2 men by linear method), wall-thickness
severity partitions, and the relative-wall-thickness geometry classification used in the measurement table.

• Levy D, et al. Echocardiographically Detected Left Ventricular Hypertrophy: Prevalence and Risk Factors
(Framingham). Ann Intern Med. 1988;108(1):7-13. [Cohort]
Prevalence figures: 16% of men and 19% of women overall, rising to 33% and 49% after age 70. Also the
finding that blood pressure was associated with LVH even below 140 systolic.

• Bluemke DA, et al. The Relationship of Left Ventricular Mass and Geometry to Incident Cardiovascular Events
(MESA). J Am Coll Cardiol. 2008;52(25):2148-55. [Cohort]
The headline heart-failure figure: MRI-measured LVH carried a hazard ratio of 8.6 for new heart failure.
Multi-ethnic, prospective, gold-standard imaging.

• Levy D, et al. The Progression From Hypertension to Congestive Heart Failure (Framingham). JAMA.
1996;275(20):1557-62. [Cohort]
High blood pressure came before heart failure in 91% of cases, and LVH independently predicted heart failure
among people with hypertension. Anchors the hypertensive-heart-disease section.

• Levy D, et al. Prognostic Implications of Echocardiographically Determined Left Ventricular Mass
(Framingham). N Engl J Med. 1990;322(22):1561-6. [Cohort]
Risk rises continuously with muscle mass, and echo mass predicts events even after accounting for the ECG -
the evidence that a normal ECG does not clear you.

• Pewsner D, et al. Accuracy of Electrocardiography in Diagnosis of Left Ventricular Hypertrophy in Arterial
Hypertension: Systematic Review. BMJ. 2007;335(7622):711. [Systematic-Review]
The ECG section: Sokolow-Lyon sensitivity 21% / specificity 89%, Cornell 16% / 94%, and the decisive finding
that a normal ECG moves the probability of LVH from about 33% to about 31%.

• Klingbeil AU, et al. A Meta-analysis of the Effects of Treatment on Left Ventricular Mass in Essential
Hypertension. Am J Med. 2003;115(1):41-6. [Meta-Analysis]
Drug-class comparison for muscle-mass reduction, adjusted for blood-pressure change: ARBs 13%, calcium
channel blockers 11%, ACE inhibitors 10%, diuretics 8%, beta-blockers 6%.

• Dahlof B, et al. Cardiovascular Morbidity and Mortality in the Losartan Intervention For Endpoint Reduction in
Hypertension Study (LIFE). Lancet. 2002;359(9311):995-1003. [Randomized-Trial]
9,193 patients with hypertension and LVH; losartan beat atenolol at identical blood pressures, driven by a 25%
reduction in stroke. Shows the choice of medicine matters beyond the number on the cuff.

• Devereux RB, et al. Prognostic Significance of Left Ventricular Mass Change During Treatment of
Hypertension (LIFE echo substudy). JAMA. 2004;292(19):2350-6. [Randomized-Trial]
Shrinking the muscle predicted fewer cardiovascular deaths (HR 0.62) and lower all-cause mortality (HR 0.72),
independent of how far blood pressure fell.

• Okin PM, et al. Regression of Electrocardiographic Left Ventricular Hypertrophy and Risk of New-Onset Heart
Failure (LIFE). Ann Intern Med. 2007;147(5):311-9. [Randomized-Trial]
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A greater-than-median reduction in ECG-LVH was associated with a 36% lower rate of new heart failure. The
direct answer to whether reversing LVH prevents heart failure.

• Verdecchia P, et al. Prognostic Value of Serial Changes in Left Ventricular Mass in Essential Hypertension:
Meta-analysis. Am J Hypertens. 2003;16(11 Pt 1):895-9. [Meta-Analysis]
The most hopeful figure in the guide: people whose LVH regressed had roughly the same risk as people who
never had LVH (OR 0.64, not statistically different from normal).

• Pelliccia A, et al. The Upper Limit of Physiologic Cardiac Hypertrophy in Highly Trained Elite Athletes. N Engl J
Med. 1991;324(5):295-301. [Cohort]
In 947 elite athletes the thickest wall measured was 16 mm, and every athlete above 13 mm also had an
enlarged chamber. Defines the athlete's-heart grey zone.

• Pelliccia A, et al. Remodeling of Left Ventricular Hypertrophy in Elite Athletes After Long-term Deconditioning.
Circulation. 2002;105(8):944-9. [Cohort]
After detraining, wall thickness returned to normal in every athlete, while chamber enlargement often persisted.
The practical test that separates athlete's heart from disease.

• Gillmore JD, et al. Nonbiopsy Diagnosis of Cardiac Transthyretin Amyloidosis. Circulation.
2016;133(24):2404-12. [Diagnostic-Study]
A bone scan is over 99% sensitive for ATTR cardiac amyloidosis, and a positive scan with no abnormal blood
protein is essentially diagnostic without a biopsy.

• Gonzalez-Lopez E, et al. Wild-type Transthyretin Amyloidosis as a Cause of Heart Failure with Preserved
Ejection Fraction. Eur Heart J. 2015;36(38):2585-94. [Cohort]
13.3% of patients over 60 hospitalized with preserved-EF heart failure and thick walls had wild-type ATTR
amyloidosis - the reason amyloid is looked for rather than assumed absent.

• Phelan D, et al. Relative Apical Sparing of Longitudinal Strain Using Two-dimensional Speckle-tracking
Echocardiography Is Both Sensitive and Specific for the Diagnosis of Cardiac Amyloidosis. Heart.
2012;98(19):1442-8. [Diagnostic-Study]
The apical-sparing strain pattern separates amyloidosis from HCM and aortic stenosis with 93% sensitivity and
82% specificity - an echo clue available without extra tests.

• Sado DM, et al. Identification and Assessment of Anderson-Fabry Disease by Cardiovascular Magnetic
Resonance Noncontrast Myocardial T1 Mapping. Circ Cardiovasc Imaging. 2013;6(3):392-8.
[Diagnostic-Study]
MRI T1 mapping separated Fabry disease from every other cause of thick walls with no overlap, and was
abnormal in 40% of Fabry patients before thickening appeared.

• Maron BJ, et al. Clinical Outcome and Phenotypic Expression in LAMP2 Cardiomyopathy (Danon Disease).
JAMA. 2009;301(12):1253-9. [Cohort]
Danon disease: extreme wall thickness (29-65 mm), pre-excitation on the ECG in 6 of 7 patients, and death,
transplant, or arrest in all 7 by ages 14-24. The reason extreme thickness in a young person is an emergency
referral.

• Ommen SR, et al. 2024 AHA/ACC/AMSSM/HRS/PACES/SCMR Guideline for the Management of
Hypertrophic Cardiomyopathy. Circulation. 2024;149(23):e1239-e1311. [Guideline]
HCM diagnostic threshold (15 mm, or 13 mm with a family history), the sudden-death risk markers,
family-screening intervals, and the instruction to rule out phenocopies such as Danon and Fabry.
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• Cuspidi C, et al. Left Ventricular Hypertrophy and Obesity: A Systematic Review and Meta-analysis of
Echocardiographic Studies. J Hypertens. 2014;32(1):16-25. [Meta-Analysis]
LVH was present in 56% of people with obesity, with an odds ratio of 4.19 versus people without obesity.
Supports weight as a named, modifiable cause.

• Blumenthal JA, et al. Effects of the DASH Diet Alone and in Combination With Exercise and Weight Loss on
Blood Pressure and Cardiovascular Biomarkers (ENCORE). Arch Intern Med. 2010;170(2):126-35.
[Randomized-Trial]
Adding exercise and weight loss to the DASH diet lowered blood pressure by 16/10 mmHg and produced a
significantly greater reduction in left ventricular mass than diet alone.

• Al-Sadawi M, et al. Obstructive Sleep Apnea and Left Ventricular Diastolic Dysfunction: Meta-analysis.
Respiration. 2022;101(11):1051-68. [Meta-Analysis]
Untreated sleep apnea was associated with a left ventricular mass index 11.10 g/m2 higher, in people without
other cardiac risk factors. Supports screening for sleep apnea as a named cause.

• Grothues F, et al. Comparison of Interstudy Reproducibility of Cardiovascular Magnetic Resonance With
Two-dimensional Echocardiography. Am J Cardiol. 2002;90(1):29-34. [Diagnostic-Study]
MRI measures heart-muscle mass far more reproducibly than echo (variability 2.8-4.8% vs 11.6-15.7%), which
is why MRI is used when the exact amount of muscle, or a change in it, has to be trusted.

• Cleveland Clinic. Left Ventricular Hypertrophy. [Patient-Education]
Plain-language framing and the emergency-symptom list (severe chest pain, breathlessness, stroke signs,
sudden racing or irregular heartbeat) used in the when-to-call section.

• MedlinePlus (NIH). Left Ventricular Hypertrophy. [Patient-Education]
Independent plain-language reference for patients and families; included in trusted resources.

• American Heart Association. High Blood Pressure and Your Heart. [Patient-Education]
Patient-facing hypertension resource supporting the blood-pressure-control section and included in trusted
resources.
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Version: 2026-08-15

Reviewer note: Reviewed: Cleveland Clinic, MedlinePlus (NIH), and AHA patient pages. This guide adds heart
failure risk data, an ECG accuracy chart, a causes table, and evidence that LVH can shrink with treatment.

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.
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