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Introduction

The heart is a marvel of biological engineering, pumping life �sustaining blood through a complex network of vessels. 

When its valves malfunction, the resulting conditions can be subtle yet profoundly impactful on a patient’s health. 

Among the tools clinicians use to detect such dysfunctions is the Martini test B, a specialized auscultatory

maneuver designed to uncover aortic regurgitation and related valvular disorders. This article offers a deep dive

into the anatomical and physiological foundations that make the Martini test B effective, explains how the test is

performed, and discusses its clinical significance within the broader context of cardiovascular assessment.

The Anatomy of the Heart and Aortic Valve

The Cardiac Chambers and Vascular Connections

The human heart consists of four chambers: two atria and two ventricles. Blood enters the right atrium from the

systemic venous system, flows into the right ventricle, and is pumped into the pulmonary artery. Oxygenated blood

returns via the pulmonary veins to the left atrium, moves into the left ventricle, and is then propelled into the aorta

to supply the body.

The Aortic Valve: Structure and Function

The aortic valve sits at the junction between the left ventricle and the aorta. It is a tri �cuspid (three �leaflet) valve

composed of fibrous tissue and a thin layer of endothelium. During systole, the valve opens, allowing high �pressure

blood to exit the left ventricle into the aorta. In diastole, the valve closes, preventing backflow of blood into the

ventricle. Proper closure relies on the valve cusps sealing tightly against each other, aided by the pressure gradient

and the elasticity of the aortic root.

Physiological Principles Governing Aortic Valve Function

Pressure Dynamics in the Cardiac Cycle

The cardiac cycle alternates between systole (contraction) and diastole (relaxation). During systole, left ventricular

pressure rises sharply, exceeding aortic pressure, which forces the aortic valve to open. When the ventricle relaxes,

left ventricular pressure falls below aortic pressure, causing the valve to close. A balance between these pressures

ensures efficient forward blood flow.

The Role of Aortic Root Elasticity

The aortic root, the initial segment of the aorta adjacent to the valve, possesses elastic fibers that help maintain a

constant pressure gradient during diastole. Elastic recoil assists in keeping the aortic valve closed by creating a

back pressure that opposes any potential regurgitation.

Hemodynamics of Aortic Regurgitation

Aortic regurgitation (AR) occurs when the valve fails to seal properly during diastole, allowing blood to leak back

into the left ventricle. This backflow increases diastolic volume, leading to left ventricular dilation and hypertrophy

over time. The regurgitant jet can also produce a diastolic murmur, a key clinical sign detected during auscultation.



Clinical Manifestations of Aortic Regurgitation

Early Symptoms

•  Exertional dyspnea (shortness of breath)

•  Fatigue and reduced exercise tolerance

•  Palpitations or irregular heartbeats

Advanced Signs

•  Enlarged left ventricle visible on imaging

•  High �frequency diastolic murmur heard best at the left sternal border

•  Potential for congestive heart failure if untreated

Traditional Auscultatory Methods for Detecting AR

Standard Diastolic Murmur Identification

Clinicians often listen for a high �pitched, blowing diastolic murmur that peaks early in diastole and decays quickly.

The murmur is typically best heard at the left 4th intercostal space, near the sternum. However, subtle murmurs can

be missed, especially in patients with low body mass or comorbidities.

Limitations of Conventional Auscultation

•  Requires significant auditory skill and experience

•  Can be influenced by ambient noise and patient positioning

•  May not differentiate between AR and other diastolic murmurs (e.g., mitral stenosis)

Introducing the Martini Test B

Historical Context

The Martini test was first described by Dr. Martin in the early 20th century as a way to enhance the detection of 

aortic regurgitation. The “B” variant, or Martini test B, refines the technique by incorporating specific patient

positioning and breath-holding instructions to maximize the diastolic murmur’s audibility.

Why It Matters

By augmenting the pressure gradient and reducing extraneous noise, Martini test B offers a more reliable and

reproducible method for diagnosing AR, especially in borderline cases where conventional auscultation yields

equivocal results.

Anatomical and Physiological Basis of Martini Test B

Patient Positioning and Its Effect on Cardiac Hemodynamics

During the Martini test B, the patient is typically placed in a semi �recumbent position with the upper body tilted

slightly backward. This posture decreases venous return to the heart, reducing left ventricular preload. Lower

preload diminishes the volume of blood available for regurgitation, thereby accentuating the velocity of the

regurgitant jet during diastole.

The Role of Breath Holding

Patients are instructed to take a deep breath and hold it for a few seconds during the diastolic phase of the cardiac

cycle. Breath holding increases intrathoracic pressure, which can temporarily alter the pressure gradient between

the aorta and left ventricle. This maneuver amplifies the audible characteristics of the diastolic murmur, making it



easier to detect.

Optimizing Auscultatory Conditions

Using a high �frequency stethoscope and placing the diaphragm over the left 4th intercostal space enhances sound

transmission. Additionally, the clinician should minimize ambient noise, maintain a steady hand, and allow several

cardiac cycles for accurate assessment.

Step �by �Step Guide to Performing Martini Test B

1.  Explain the Procedure: Inform the patient about the purpose and steps involved to reduce anxiety.

2.  Position the Patient: Have the patient lie on their left side or sit upright with the upper body tilted back.

3.  Place the Stethoscope: Position the diaphragm at the left sternal border, 4th intercostal space.

4.  Ask for Breath Holding: Instruct the patient to inhale deeply and hold the breath during the diastolic phase.

5.  Listen for the Diastolic Murmur: Focus on the early diastolic phase; a high �pitched, blowing sound that decays 

rapidly is characteristic of AR.

6.  Repeat if Necessary: Perform the maneuver multiple times to confirm consistency.

7.  Document Findings: Note the presence, intensity, and timing of the murmur for medical records.

Interpreting the Results of Martini Test B

Positive Findings

•  High �frequency, blowing diastolic murmur audible after breath holding

•  Decrescendo murmur peaking early in diastole

•  Possible accentuation of the murmur with patient lying on the left side

Negative Findings

•  No audible murmur despite optimal positioning and breath holding

•  Presence of other diastolic sounds that do not match the typical AR profile

Differential Diagnosis

Other conditions that may produce diastolic murmurs include:

•  Mitral stenosis: low �frequency, rumbling murmur

•  Tricuspid regurgitation: holosystolic murmur best heard at the lower left sternal border

•  Severe pulmonary hypertension: crescendo �decrescendo systolic murmur

Careful comparison of murmur characteristics and patient history helps differentiate AR from these alternatives.

Complementary Diagnostic Tools

Echocardiography

Transthoracic or transesophageal echocardiography provides visual confirmation of valve structure, regurgitant

volume, and left ventricular function. It is the gold standard for diagnosing AR severity.

Cardiac MRI

Magnetic resonance imaging offers precise measurement of regurgitant fraction and can assess myocardial fibrosis

in advanced AR cases.

Electrocardiography (ECG)

An ECG may reveal left ventricular hypertrophy, atrial enlargement, or arrhythmias associated with chronic AR.



Blood Tests

Serum markers such as BNP (B �type natriuretic peptide) can indicate heart failure secondary to severe regurgitation.

Management of Aortic Regurgitation Detected by Martini Test B

Medical Therapy

•  Beta �blockers to reduce heart rate and myocardial oxygen demand

•  ACE inhibitors or ARBs to lower afterload and decrease regurgitant volume

•  Diuretics for symptomatic relief of fluid overload

Surgical Interventions

•  Aortic valve repair: patching or reshaping the valve leaflets to improve closure

•  Aortic valve replacement: mechanical or bioprosthetic valve implantation

•  Valve �centric procedures: Ross procedure or aortic root replacement in selected cases

Monitoring and Follow �Up

Regular echocardiographic surveillance and clinical assessment are essential to track disease progression and

evaluate treatment efficacy.

Why Martini Test B Remains a Valuable Clinical Tool

Despite advances in imaging, auscultation remains a cornerstone of initial cardiac evaluation. The Martini test B

offers several advantages:

•  Non �invasive and cost �effective

•  Immediate bedside assessment without the need for equipment

•  High sensitivity for detecting subtle aortic regurgitation

•  Complementary to imaging modalities, providing a fuller clinical picture
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