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Cardiac Hemodynamics 
eCourse

Summary

The Cardiac Hemodynamics eCourse is a seven module series by Mark Harry, 
RDCS, RVT, REEGT designed to provide the foundation for acquiring a 
cardiac hemodynamic profile during the echocardiographic exam. The series 
begins with a module on Cardiac Pressures, followed by modules covering 
Diastolic Filling, Aortic Stenosis, Aortic Regurgitation, Subaortic Stenosis, 
Mitral Stenosis, and Mitral Regurgitation. Etiology and diagnostic criteria for 
each type of pathology is discussed with technical and system optimization tips 
integrated throughout the series. Mark emphasizes the importance of analyzing 
the patient’s clinical presentation with the hemodynamic data generated in 
order to deliver an accurate cardiac hemodynamic profile. A cardiac hemodynamic worksheet is provided to 
aid in calculating right-sided, left-sided and pulmonary pressures. Case presentations demonstrate the real-life 
application of the quantification techniques taught throughout the series.  

Instructor Biography

 Mark J. Harry, RDCS, RVT, REEGT

President, Cardiac Ultrasound Consulting

Colorado Springs, Colorado

Since beginning echocardiography in 1985 at the Mayo Clinic in Rochester, MN, Mark 
has had a deep interest in assessing the cardiac hemodynamic profile through Doppler 
echocardiography. He served as the Technical Director for the Echocardiography 
Department at the Iowa Heart Center for fifteen years before launching his own business, 
Cardiac Ultrasound Consulting, LLC. Mark has published extensively, including his most 
recent work Essentials of Echocardiography: An Illustrative Guide. He has also authored 

the Cardiac Doppler Hemodynamic Workbook, Basic Echocardiography, and the Cardiac Doppler CD Tutorial. 
He has served on the faculty for the American Society of Echocardiography, the American College of Cardiology, 
and Pegasus Lectures, Inc. Mark lectures throughout the world on the use of echocardiography to assess cardiac 
hemodynamics. In addition, he travels throughout the country working with cardiologists and sonographers, 
providing technical optimization, registry preparation, and accreditation review.   
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Module Descriptions

Module 1: Cardiac Pressures

Module 1 of the seven-part series discusses normal intracardiac pressures, laying the foundation to learning how 
to derive a complete cardiac hemodynamic profile from the echocardiographic exam. Beginning with estimation 
of right atrial pressures, values are evaluated for pulmonary artery systolic and diastolic pressures, right and left 
atrial pressures, right and left ventricular systolic and diastolic pressures, and aortic pressures. Mark systematically 
guides the participant through the process of completing the cardiac hemodynamic worksheet. 

Module 2: Diastolic Filling

The second module of the Cardiac Hemodynamic series, Diastolic Filling, is designed to demystify the process of 
assessing diastolic filling patterns. Technical tips and system optimization are integrated throughout the module.  
Examples of various age and pathology related diastolic filling patterns are presented. Grading criteria is identified 
with consideration for transition between Grade I – IV categories. Cases are presented with LV inflow and 
pulmonary venous flow spectral tracings.  

Module 3: Aortic Stenosis

Module 3: Aortic Stenosis, begins with a discussion of etiology, native valves, and diagnostic criteria, including 
analysis of the intensity and components of the spectral Doppler tracing. Mark follows with an overview of cath 
lab comparisons. Multi-window interrogation is covered with technical tips on obtaining accurate data for the 
continuity equation and how to avoid the most common errors. A case review concludes this module. 

Module 4: Subaortic Stenosis

Module 4 covers subaortic stenosis, beginning with the spectral analysis of a mid-cavity obstruction and including 
differentiating between spectral tracings of mitral regurgitation, subaortic stenosis, mid-cavity obstruction 
(with EKG timing), and the aortic valve. Case presentations include technical tips, overview of techniques for 
provocative maneuvers, and review of diagnostic criteria. 

Module 5: Aortic Regurgitation

Beginning with a discussion of etiology and clinical presentation, Mark Harry presents concepts to quantify aortic 
regurgitation in Module 5 of the Cardiac Hemodynamic series. Quantification method options include pressure-
half time, deceleration rate, AR Jet Diameter/LVOT Diameter ratio, regurgitant volume and fraction, effective 
regurgitation orifice, and abdominal aorta Doppler. Case presentations demonstrate AR quantifying techniques 
with technical tips interspersed throughout the module. 

Module 6: Mitral Stenosis

Mark Harry RDCS, RVT, REEGT begins the sixth module in the Cardiac Hemodynamic series with a review 
of etiology and current diagnostic criteria. Techniques for determining mitral valve 2-D area, mean gradient, 
and pressure half time are covered, including the limitations of the mitral valve continuity equation. The 
echocardiographic scoring system in evaluation for percutaneous mitral balloon valvuloplasty is discussed.  
The module concludes with a case presentation detailing evaluation of mitral valve stenosis.
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Module 7: Mitral Regurgitation  

The last module in the Cardiac Hemodynamic series covers quantification of mitral regurgitation. Following a 
review of etiology, Mark Harry presents different categories of diagnostic criteria. Beginning with a demonstration 
of signal intensity and velocity profile of the MR jet, Mark discusses vena contracta, proximal flow convergence, 
and optimization of the isovelocity surface with color baseline shift. Guiding the participant step by step, Mark 
reviews how to accurately calculate the effective regurgitant orifice area and the regurgitant volume. He presents 
tips in calculating the proximal isovelocity surface area (PISA) and use of the simplified PISA regurgitant 
volume calculation. The module concludes with case presentations demonstrating how to technically acquire the 
information presented in this module. 
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