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Questions: Clinical echocardiography review book (2nd edition, Allan L Klein)



Question 1 
During routine assessment of a patient with known valvular disease, the 
sonographer measures a mitral inflow deceleration time of 758 ms. Which of 
the following is a reasonable estimate of the mitral valve area? 
A. 1 cm2
B. 0.3 cm2
C. 3 cm2
D. 1.5 cm2
E. 2 cm2

Question 2 
What is the correct measurement of the pressure half-time of the mitral 
inflow signal? 
A. Trace 1
B. Trace 2
C. Trace 3



Question 3 
A 49-year-old woman presents with a history of progressively worsening 
dyspnea. She remembers having frequent throat infections as a child. The 
electrocardiogram shows atrial fibrillation with an average heart rate of 85 
beats/min. A TEE is performed. Chest x-ray shows normal heart size. 

Question 3 
A 49-year-old woman presents with a history of progressively worsening 
dyspnea. She remembers having frequent throat infections as a child. The 
electrocardiogram shows atrial fibrillation with an average heart rate of 85 
beats/min. A TEE is performed. Chest x-ray shows normal heart size. 
Clinical examination is most likely to show: 
A. Laterally displaced apical impulse.
B. Opening snap occurring late after A2.
C. Opening snap occurring early after A2.
D. Apical diastolic rumble decreasing with leg exercise.



Question 4 
A 78-year-old woman has been complaining of worsening dyspnea on exertion for 
the past 6 months. 
She has a history of hypertension that is poorly controlled despite treatment with a 
diuretic, angiotensin receptor blocker and a dihydropyridine calcium channel 
blocker. Her primary care physician noted a murmur and requested an 
echocardiogram. 

This shows presence of a mildly enlarged left ventricle, with calculated ejection 
fraction of 65%. The aortic valve is sclerotic, with a mean gradient of 10 mm Hg 
and moderate regurgitation. The mitral annulus and base of mitral valve leaflets 
are densely calcified, with a mean diastolic gradient of 9 mm Hg at a heart rate of 
82 beats/min. The E velocity is 2.1 m/s, with a pressure half-time of 110 ms. The 
mitral valve area by planimetry in short-axis parasternal view is 1.3 cm2. 

Question 4
Which of the following statements is correct ?
A. The mitral valve area is best estimated in this patient by the pressure 

half-time method.
B. Mitral balloon valvuloplasty is indicated in this symptomatic patient.
C. Mitral valve replacement is indicated in this symptomatic patient.
D. Mitral stenosis severity should be reassessed after blood pressure and 

heart rate are better controlled.



Question 5 
Which of the following mitral stenosis patients is likely to benefit from mitral 
balloon valvuloplasty?
A. Asymptomatic 29-year-old woman with a mitral mean gradient of 9 mm 

Hg and resting TR velocity of 4 m/s.
B. A 49-year-old man complaining of dyspnea and a mitral pressure half-

time of 110 ms.
C. A 62-year-old woman complaining of dyspnea and evidence of heavily 

calcified mitral commissures and a mitral valve mean gradient of 12 mm 
Hg.

D. An asymptomatic 35-year-old woman with a mitral valve mean gradient 
of 12 mm Hg and a loud apical systolic murmur.

Question 6 
Which of the following echocardiographic findings are important in predicting 
the outcome of mitral balloon valvuloplasty?
A. Presence of significant valvular calcification.
B. Presence of significant valvular thickening.
C. Presence of significant subvalvular calcification.
D. All of the above.
E. A and B.
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Mitral Valve
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Chronic Rheumatic Disease
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Rheumatic Mitral Stenosis (2D)
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Rheumatic Mitral Stenosis (M-Mode)
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Degenerative (Calcific) 
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Accurate measurement of the transmitral gradient in 
patients with mitral stenosis

J Am Coll Cardiol. 1994; 24:152–8.
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Mean Gradient

Baumgartner et al  Journal of the American Society of Echocardiography  January 2009

2D Planimetry

Image source: Textbook of Clinical Echocardiography (Otto)



Limitation of 2D Planimetry 

3D Planimetry

European Heart Journal, Volume 28, Issue 1, January 2007, Pages 72–79



Pressure half time

MVA = 220/PHT
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Conservation of Mass Principle
Continuity Equation
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Area LVOT x TVI LVOT = Area Valve x TVI Valve

Area Valve =  Stroke Volume / TVI Valve



Continuity Equation

MVA = 
0.785 x                       x

2

Proximal Isovelocity Surface Area

Lower velocity
Higher velocity

Flow = 2¶r2 x  Velocity (aliasing)

Zoghbi WA, et al. J Am Soc Echocardiogr 2017; 30(4):303-371.



PISA
Mitral Stenosis

Diastolic flow = Hemispheric flow x Constraint angle
= 6.28 x r2 x Aliasing Velocity x /180

MVA = Diastolic flow / MV V max

Image source: Eur Heart J 2003 Jul; 24(13): 1244-53

Mitral Valve Area
Planimetry, PHT – Class 1 recommendation
PISA, Continuity – Class 2 recommendation

Baumgartner et al  Journal of the American Society of Echocardiography  January 2009



Stages of Mitral Stenosis

2020 ACC/AHA Guideline for the Management of Valvular Heart Disease

Exercise
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Management 
Mitral Stenosis

2020 ACC/AHA Guideline for the Management of Valvular Heart Disease

Wilkins score



Predictor of Outcome After Percutaneous 
Mitral Balloon Valvotomy

JACC Vol. 29, No. 1 1997:175–80

Question 1 
During routine assessment of a patient with known valvular disease, the 
sonographer measures a mitral inflow deceleration time of 758 ms. Which of 
the following is a reasonable estimate of the mitral valve area? 
A. 1 cm2
B. 0.3 cm2
C. 3 cm2
D. 1.5 cm2
E. 2 cm2



Question 2 
What is the correct measurement of the pressure half-time of the mitral 
inflow signal? 
A. Trace 1
B. Trace 2
C. Trace 3

Question 3 
A 49-year-old woman presents with a history of progressively worsening 
dyspnea. She remembers having frequent throat infections as a child. The 
electrocardiogram shows atrial fibrillation with an average heart rate of 85 
beats/min. A TEE is performed. Chest x-ray shows normal heart size. 
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Clinical examination is most likely to show: 
A. Laterally displaced apical impulse.
B. Opening snap occurring late after A2.
C. Opening snap occurring early after A2.
D. Apical diastolic rumble decreasing with leg exercise.

Question 4 
A 78-year-old woman has been complaining of worsening dyspnea on exertion for 
the past 6 months. 
She has a history of hypertension that is poorly controlled despite treatment with a 
diuretic, angiotensin receptor blocker and a dihydropyridine calcium channel 
blocker. Her primary care physician noted a murmur and requested an 
echocardiogram. 

This shows presence of a mildly enlarged left ventricle, with calculated ejection 
fraction of 65%. The aortic valve is sclerotic, with a mean gradient of 10 mm Hg 
and moderate regurgitation. The mitral annulus and base of mitral valve leaflets 
are densely calcified, with a mean diastolic gradient of 9 mm Hg at a heart rate of 
82 beats/min. The E velocity is 2.1 m/s, with a pressure half-time of 110 ms. The 
mitral valve area by planimetry in short-axis parasternal view is 1.3 cm2. 



Question 4
Which of the following statements is correct ?
A. The mitral valve area is best estimated in this patient by the pressure 

half-time method.
B. Mitral balloon valvuloplasty is indicated in this symptomatic patient.
C. Mitral valve replacement is indicated in this symptomatic patient.
D. Mitral stenosis severity should be reassessed after blood pressure and 

heart rate are better controlled.

Question 5 
Which of the following mitral stenosis patients is likely to benefit from mitral 
balloon valvuloplasty?
A. Asymptomatic 29-year-old woman with a mitral mean gradient of 9 mm 

Hg and resting TR velocity of 4 m/s.
B. A 49-year-old man complaining of dyspnea and a mitral pressure half-

time of 110 ms.
C. A 62-year-old woman complaining of dyspnea and evidence of heavily 

calcified mitral commissures and a mitral valve mean gradient of 12 mm 
Hg.

D. An asymptomatic 35-year-old woman with a mitral valve mean gradient 
of 12 mm Hg and a loud apical systolic murmur.



Question 6 
Which of the following echocardiographic findings are important in predicting 
the outcome of mitral balloon valvuloplasty?
A. Presence of significant valvular calcification.
B. Presence of significant valvular thickening.
C. Presence of significant subvalvular calcification.
D. All of the above.
E. A and B.
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