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AORTIC STENOSIS

Understanding Your Diagnosis, Monitoring, and Treatment Options

A comprehensive guide from WA Cardiology to help you understand aortic stenosis and what it means for
your care

1. What is Aortic Stenosis?

Aortic stenosis (AS) is a condition in which the aortic valve — the valve between the heart’s main pumping
chamber (the left ventricle) and the body’s largest artery (the aorta) — becomes narrowed and does not open
fully. This narrowing restricts blood flow from the heart to the rest of the body and forces the heart to work
harder with every beat.

The aortic valve normally has three thin, flexible leaflets (cusps) that open widely during each heartbeat to
allow blood to flow freely forward, then close tightly to prevent backflow. In aortic stenosis, the leaflets become
thickened, stiff, and calcified (hardened with calcium deposits) over time, progressively narrowing the valve
opening. As the narrowing worsens, the heart must generate increasingly high pressures to push blood
through the restricted opening, placing a growing burden on the left ventricle.

Aortic stenosis is the most common valvular heart disease requiring intervention in developed countries. It
affects approximately 2-3% of adults over 65, and its prevalence rises significantly with age. It is a
progressive condition — once present, it will worsen over time, though the rate of progression varies
considerably between individuals.

Causes of Aortic Stenosis

Calcific (degenerative) AS: The most common cause in adults over 65. Progressive calcium
deposition on a normal three-leaflet (tricuspid) valve over many years, driven by similar mechanisms to
atherosclerosis. Risk factors include older age, male sex, hypertension, high cholesterol, diabetes, and
smoking.

Bicuspid aortic valve: A congenital abnormality present in 1-2% of the population in which the aortic
valve has two leaflets instead of three. Bicuspid valves are mechanically abnormal from birth and
develop calcification and stenosis earlier — typically in the fifth to sixth decade of life rather than the
seventh or eighth.

Rheumatic heart disease: Scarring and fusion of the valve leaflets following rheumatic fever. Less
common in developed countries but still an important cause globally. Often accompanied by mitral valve
disease.

2. Symptoms of Aortic Stenosis
Aortic stenosis is often silent for many years. In its mild and moderate stages, the heart compensates well

and most people experience no symptoms. The onset of symptoms marks a critical turning point in the natural
history of the disease and almost always signals the need for intervention.

The classic triad of symptoms in severe aortic stenosis — known for centuries and still clinically central —
consists of:
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The Classic Symptom Triad of Severe Aortic Stenosis

1. Exertional breathlessness (dyspnoea): Shortness of breath on exertion, often progressing to
breathlessness at rest or on lying flat, reflecting elevated pressures in the heart and lungs. This is the
most common presenting symptom and signals heart failure from the pressure-overloaded left ventricle.
2. Angina (chest pain or tightness): Chest discomfort or tightness on exertion, resulting from the
increased oxygen demand of the hypertrophied (thickened) left ventricle outstripping its blood supply.
Importantly, angina in AS can occur in the absence of coronary artery disease.

3. Syncope or presyncope (fainting or near-fainting): Sudden loss or near-loss of consciousness,
typically on exertion, caused by the heart’s inability to increase cardiac output to meet demand through
the narrowed valve. This is the most alarming of the three symptoms and requires urgent evaluation.

Once symptoms develop in severe aortic stenosis, the prognosis without intervention deteriorates rapidly.
Historical data show a median survival of approximately 2 years after the onset of heart failure symptoms, 3
years after angina, and 3-5 years after syncope — underscoring the urgency of intervention once the
symptomatic threshold is crossed.

Other symptoms that may occur include fatigue, reduced exercise capacity, dizziness, palpitations, and — in
late-stage disease — symptoms of right heart failure such as ankle swelling.

3. How is Aortic Stenosis Assessed?

Echocardiogram (Heart Ultrasound)

Echocardiography is the cornerstone of AS assessment and is used to diagnose, classify severity, monitor
progression, and guide timing of intervention. It provides:

* Valve area (AVA): the effective opening of the valve in square centimetres. A normal aortic valve
area is approximately 3—4 cm?.

+ Peak jet velocity: the speed of blood passing through the narrowed valve, measured in metres per
second (m/s). Higher velocities indicate more severe narrowing.

* Mean pressure gradient: the average pressure difference across the valve during systole,
measured in mmHg. Higher gradients indicate more severe obstruction.

» Left ventricular function and wall thickness: the degree of hypertrophy (thickening) and any
reduction in pumping strength.

¢ Other valve disease and overall cardiac structure.

ECG and Chest X-Ray

An ECG may show evidence of left ventricular hypertrophy (thickening of the heart muscle in response to the
pressure load). A chest X-ray may show an enlarged heart shadow or signs of pulmonary congestion in
advanced disease.

CT Calcium Scoring of the Aortic Valve

CT aortic valve calcium scoring measures the amount of calcium deposited in the aortic valve leaflets. It is
particularly useful when echocardiographic measurements are discordant or inconclusive — a common
situation in low-flow, low-gradient AS. High calcium scores (>2000 AU in men, >1200 AU in women) strongly
support truly severe AS according to current European and American guidelines.

Exercise Stress Testing

In asymptomatic patients with severe or moderate-to-severe AS, a supervised exercise stress test may be
performed to unmask symptoms that the patient may not have recognised or reported. Development of

This information sheet is for general educational purposes only. Please discuss your individual management with your cardiologist.



WACARDIQLOGY

Dr Sam Tayeb | Cardiologist

symptoms, a significant drop in blood pressure, or complex arrhythmias during exercise are important
findings that may prompt earlier intervention.

Coronary Angiography or CT Coronary Angiogram

Coronary artery disease is common in patients with AS, sharing similar risk factors. Prior to any valve
intervention, coronary anatomy must be assessed — both to identify disease that may need to be treated at
the same time and to inform procedural risk. A CT coronary angiogram is increasingly used as the non-
invasive alternative.

BNP / NT-proBNP Blood Test

Brain natriuretic peptide (BNP or NT-proBNP) is a biomarker released by the heart in response to wall stress
and pressure overload. Elevated and rising BNP levels in asymptomatic severe AS are associated with worse
outcomes and are incorporated into current guidelines as a factor supporting earlier intervention.

4. Classifying the Severity of Your Aortic Stenosis

The severity of aortic stenosis is classified using three key echocardiographic measurements: valve area,
peak jet velocity, and mean pressure gradient. The table below summarises the standard classification used
in clinical practice, based on the 2021 ESC/EACTS Guidelines on Valvular Heart Disease and the 2020
ACC/AHA Guidelines for the Management of Patients with Valvular Heart Disease.

Severity Valve Area (AVA) Peak Jet Velocity Mean Gradient
Mild AS >1.5 cm? <3.0 m/s <25 mmHg
Moderate AS 1.0-1.5 cm? 3.0-4.0 m/s 25-40 mmHg
Severe AS <1.0 cm? >4.0 m/s >40 mmHg
Very Severe AS <0.6 cm? >5.0 m/s >60 mmHg

A Note on ‘Low-Flow, Low-Gradient’ Aortic Stenosis

In some patients with severe AS, the left ventricle’s pumping function is reduced or the heart is small
and compact, resulting in lower-than-expected velocities and gradients despite a severely narrowed
valve. This is called low-flow, low-gradient AS and can be challenging to diagnose. Additional
investigations — including dobutamine stress echocardiography, CT valve calcium scoring, and cardiac
MRI — are used to clarify the true severity in these cases. This distinction is clinically important, as truly
severe low-gradient AS carries the same high risk as high-gradient severe AS and requires the same
approach to intervention.

5. Monitoring Moderate Aortic Stenosis

Moderate aortic stenosis is an important stage of the disease. While intervention is not yet required, moderate
AS is not benign — it progresses to severe AS in a significant proportion of patients over time, and emerging
evidence suggests that moderate AS carries a meaningful increase in cardiovascular mortality even before
it becomes severe. Regular, structured surveillance is therefore essential.
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Rate of Progression

Aortic stenosis is a progressive condition, but the rate of progression varies considerably between individuals.
On average:

* The peak jet velocity increases by approximately 0.3-0.5 m/s per year.

* The valve area decreases by approximately 0.1 cm? per year.

* The mean gradient increases by approximately 3—-5 mmHg per year.

However, progression can be more rapid in patients with heavily calcified valves, bicuspid anatomy,
advanced age, renal impairment, or metabolic risk factors. This is why surveillance intervals must be tailored
to the individual rather than applied rigidly.

Guideline-Recommended Surveillance for Moderate AS

The following monitoring schedule is recommended by the 2021 ESC/EACTS and 2020 ACC/AHA Valvular
Heart Disease Guidelines for patients with moderate aortic stenosis:

Severity Echo Frequency Clinical Review Additional Testing
Mild AS Every 3-5 years Annually As clinically indicated
Moderate AS Every 1-2 years Every 6-12 months Exercise testing if

symptoms unclear
Severe AS Every 6-12 months Every 6 months Exercise testing; cardiac
(asymptomatic) CT; BNP
Severe AS Intervention indicated Urgent referral for Heart team evaluation
(symptomatic) intervention

Specific Recommendations for Moderate AS Surveillance

Echocardiogram: Every 1-2 years (ACC/AHA Class |, Level B; ESC Class I, Level C). If there is
evidence of rapid progression or worsening symptoms, more frequent imaging is appropriate.

Clinical review: Every 6-12 months with your cardiologist, with careful symptom assessment at each
visit. Patients should be specifically asked about exertional breathlessness, chest discomfort, reduced
exercise tolerance, and any episodes of dizziness or near-fainting.

Exercise testing: May be considered in patients who deny symptoms but whose activity level makes
symptom assessment difficult, or where there is uncertainty about functional status. Exercise testing is
contraindicated in symptomatic severe AS.

BNP/NT-proBNP: Serial measurement may be useful to track the heart’s response to the pressure load
over time, particularly in patients in whom symptom assessment is difficult.

Patient education: Patients with moderate AS should be clearly informed about the symptoms of
progression — breathlessness, chest discomfort, dizziness, and fainting — and instructed to seek
prompt medical review if any of these develop, rather than waiting for their next scheduled appointment.

Risk factor management: Hypertension, diabetes, and dyslipidaemia should be optimally managed.
While no medication has been proven to slow the progression of calcific AS, cardiovascular risk
reduction remains important for overall cardiac health.
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Important: When to Contact Your Cardiologist Before Your Next Appointment

Do not wait for your next scheduled review if you develop any of the following — contact your
cardiologist promptly:

* New or worsening shortness of breath, especially on exertion

»  Chest pain or tightness during activity

» Dizziness, light-headedness, or fainting

* A noticeable reduction in your ability to exercise or perform daily activities

6. Management of Severe Aortic Stenosis

Severe aortic stenosis is a serious condition that requires careful management. There is currently no
medication that reverses or halts the progression of AS, and no drug treatment that improves outcomes in
severe disease. The only effective treatment for severe AS is mechanical intervention to replace or repair the
valve. Medical therapy in severe AS is directed at managing symptoms and comorbidities while intervention
is being planned, not as a substitute for it.

When Is Intervention Indicated? — Guideline Recommendations

The decision to intervene is guided by the 2021 ESC/EACTS Guidelines on Valvular Heart Disease and the
2020 ACC/AHA Guidelines for the Management of Patients with Valvular Heart Disease. Both guidelines are
aligned in their core recommendations:

Class | Indications for Intervention in Severe AS (Guidelines)

Intervention is strongly recommended (Class |) in:

1. Symptomatic severe AS

Any patient with severe AS who has developed symptoms — breathlessness, angina, or syncope —
should be referred for intervention without delay. This is the strongest and most universally agreed
indication. Once symptoms develop, the prognosis without intervention is poor and deteriorates rapidly.
2. Asymptomatic severe AS undergoing other cardiac surgery

If a patient with severe AS is already undergoing cardiac surgery for another reason (such as coronary
bypass surgery or repair of another valve), concomitant aortic valve replacement is recommended at
the same operation.

3. Asymptomatic severe AS with reduced LV function

Asymptomatic patients with severe AS and a left ventricular ejection fraction (LVEF) below 50% —
indicating that the pressure overload is beginning to impair the heart’s pumping ability — should undergo
intervention before further deterioration occurs.

4. Very severe asymptomatic AS (ESC/ACC-AHA Class lla)

In asymptomatic patients with very severe AS (peak velocity >5.0 m/s or mean gradient >60 mmHg)
and low surgical/procedural risk, both guidelines support early intervention (Class lla recommendation).
The natural history of very severe AS is such that symptom onset is typically imminent, and the risks of
watchful waiting are significant.

5. Asymptomatic severe AS with abnormal exercise test or rapid progression

Intervention may be considered (Class lla—Ilb) in asymptomatic severe AS when supervised exercise
testing reveals symptom development, significant blood pressure fall, or complex arrhythmias; when
rapid haemodynamic progression is documented (velocity increase >0.3 m/s per year); or when BNP
levels are markedly elevated or rapidly rising.

Choosing Between TAVR and SAVR: The Heart Team Approach

Once intervention is indicated, the choice of procedure — transcatheter aortic valve replacement (TAVR) or
surgical aortic valve replacement (SAVR) — is made through a multidisciplinary Heart Team consisting of
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interventional cardiologists, cardiac surgeons, imaging specialists, and anaesthetists. Both procedures are
highly effective; the choice depends on individual patient anatomy, surgical risk, age, valve type, and patient
preference.

Transcatheter Aortic Valve Replacement (TAVR)

TAVR (also called TAVI — transcatheter aortic valve implantation) is a minimally invasive procedure in which
a new valve is delivered to the heart through a catheter, most commonly through an artery in the groin
(transfemoral approach), without open heart surgery or the need for cardiopulmonary bypass.

* The procedure is performed under general anaesthetic or conscious sedation in a hybrid
catheterisation laboratory.

* A compressed, artificial valve (typically a bioprosthesis made of animal tissue within a metal stent
frame) is advanced through the catheter to the aortic position and deployed, pushing the diseased
native valve leaflets aside.

* Most patients are mobile the following day and discharged within 1-3 days.
* Recovery is significantly faster than surgical valve replacement.

When is TAVR Recommended? — Guideline Guidance

Current guidelines (2021 ESC/EACTS and 2020 ACC/AHA) recommend TAVR as the preferred
approach in:

» Patients with high or prohibitive surgical risk (STS score >8% or patient deemed inoperable
by the Heart Team) — Class | recommendation.

» Patients with intermediate surgical risk (STS score 4-8%) — TAVR is preferred or equivalent
to SAVR depending on anatomical suitability (Class I, ACC/AHA,; Class lla, ESC).

» Older patients (typically 275 years) across all risk categories, given the faster recovery and
equivalent or superior early outcomes compared to surgery.

+ Patients in whom femoral artery access is suitable and anatomy does not preclude
transcatheter delivery.

Surgical Aortic Valve Replacement (SAVR)

SAVR is an open heart surgical procedure in which the diseased aortic valve is surgically removed and
replaced with either a bioprosthetic (tissue) valve or a mechanical valve. It is performed under general
anaesthetic using cardiopulmonary bypass (the heart-lung machine).

* Recovery in hospital is typically 5-7 days, with full recovery over 6—12 weeks.

+ SAVR allows simultaneous treatment of coronary artery disease (bypass grafting) and other valve
problems at the same operation.

» Bioprosthetic valves: made from animal tissue (porcine or bovine pericardium). Do not require long-
term anticoagulation but have a finite lifespan of approximately 15-20 years, after which they may
need re-intervention.

* Mechanical valves: highly durable (potentially lifelong) but require lifelong anticoagulation with
warfarin to prevent valve thrombosis and stroke.

When is SAVR Preferred? — Guideline Guidance

Surgical valve replacement is the preferred approach in:

* Younger patients (typically <65 years, or <70 years in some guidelines) with low surgical risk,
in whom valve durability is a priority and the long-term risk of structural valve deterioration
after TAVR is a greater concern.

+ Patients requiring concomitant coronary artery bypass grafting (CABG) for significant
coronary disease.
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» Patients requiring concomitant repair or replacement of another heart valve.

» Patients with anatomy unfavourable for TAVR (e.g. very small or very large annulus,
horizontal aorta, or porcelain aorta in selected cases).

» Patients who prefer to avoid lifelong anticoagulation and in whom long-term surgical valve
durability is particularly valued.

Balloon Aortic Valvuloplasty (BAV)

Balloon valvuloplasty is a palliative procedure in which a balloon catheter is used to dilate the narrowed aortic
valve. It does not replace the valve and provides only temporary haemodynamic improvement, with
restenosis (re-narrowing) occurring in the majority of patients within 6-12 months. It is not recommended as
a definitive treatment for AS in current guidelines. Its role is limited to:

* Abridge to TAVR or SAVR in haemodynamically unstable patients who cannot undergo immediate
valve replacement.

« Palliation in patients in whom valve replacement is not possible and symptom relief is the primary
goal.

Medical Therapy in Severe Aortic Stenosis

There is no medication that reverses calcific aortic stenosis or delays its progression. However, medical
management plays an important supporting role:

« Heart failure management: diuretics (water tablets) to relieve congestion and breathlessness, while
intervention is being planned. ACE inhibitors and beta-blockers should be used with caution and
under specialist guidance in severe AS with reduced LV function.

+ Blood pressure management: hypertension should be treated carefully, as vasodilatory agents can
cause significant hypotension in fixed-obstruction AS. Close specialist supervision is required.

« Atrial fibrillation: if AF develops in the context of AS, rate control and anticoagulation are important
to prevent haemodynamic deterioration and stroke.

» Statins: while observational studies suggested a possible benefit, randomised controlled trials
(SEAS, SALTIRE) have not demonstrated that statins slow the progression of calcific AS. They
remain indicated for cardiovascular risk reduction where independently indicated.

» Antibiotic prophylaxis: patients with a prosthetic valve after SAVR or TAVR require antibiotic
prophylaxis before certain dental procedures to prevent infective endocarditis, in accordance with
current guidelines.

7. Life After Aortic Valve Intervention

Successful aortic valve replacement — whether by TAVR or SAVR — relieves the obstruction to blood flow,
allows the left ventricle to recover, and dramatically improves symptoms and survival. Most patients
experience a significant improvement in breathlessness, exercise capacity, and quality of life within weeks of
the procedure.

Follow-up After TAVR or SAVR
» Echocardiogram: at 30 days post-procedure, then annually to assess valve function, identify any
structural deterioration, and monitor left ventricular recovery.
» Clinical review: at 30 days, 3 months, 6 months, and then annually with your cardiologist.

+ Anticoagulation after TAVR: most patients receive dual antiplatelet therapy (aspirin plus
clopidogrel) for 3—6 months post-TAVR, then aspirin alone long-term. Patients who also have atrial
fibrillation or other indications for anticoagulation will receive an oral anticoagulant instead.

* Anticoagulation after SAVR with mechanical valve: lifelong warfarin therapy is required with a
target INR of 2.0-3.0 (or 2.5-3.5 for mitral mechanical valves). Regular INR monitoring is essential.
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« Valve durability: bioprosthetic valves (both TAVR and SAVR tissue valves) may develop structural
deterioration over 15-20 years. Future re-intervention — including valve-in-valve TAVR — may be
required and should be discussed with your cardiologist.

» Endocarditis prevention: all prosthetic valves carry a risk of infective endocarditis. Antibiotic
prophylaxis before invasive dental procedures is recommended. Maintain good oral hygiene and
report any unexplained fever, chills, or feeling unwell to your doctor promptly.

Key Messages to Take Home

Here is what matters most about your aortic stenosis:
+ Aortic stenosis is a progressive condition — regular monitoring is essential even when
you feel well.

* Moderate AS requires an echocardiogram every 1-2 years and a cardiologist review every 6—
12 months.

+ The development of symptoms — breathlessness, chest pain, or fainting — is a critical
warning sign requiring urgent review. Do not wait for your next appointment.

* No medication reverses or cures aortic stenosis. The only effective treatment for severe AS is
valve replacement (TAVR or SAVR).

» The choice between TAVR and SAVR is made by a multidisciplinary Heart Team based on
your age, surgical risk, anatomy, and preferences.

» After valve replacement, lifelong follow-up with annual echocardiography is required to
monitor valve function.

*  With timely intervention, most patients with severe AS experience dramatic
improvement in their symptoms and quality of life.

8. Useful Resources

* Heart Foundation Australia: www.heartfoundation.org.au

* Heart Foundation Heart Help Line: 1300 36 27 87

« Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.
+ HeartValveVoice (international patient resource): www.heartvalvevoice.com

* 2021 ESC/EACTS Guidelines on Valvular Heart Disease (for health professionals):
www.escardio.org

* 2020 ACC/AHA Guideline for Management of Patients with Valvular Heart Disease (for health
professionals): www.acc.org

This patient information sheet has been prepared by Dr Sam Tayeb, WA Cardiology, for educational purposes. It is not
a substitute for personalised medical advice. Please discuss your individual results, medications, and management
plan with your cardiologist.
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