Chapter 14:
Native aortic valve

Q1: TEE exam demonstrates a left ventricular outflow track (LVOT) diameter of 2 cm, a velocity-time integral (VTI) at the LVOT of 15 cm, a VTI at the aortic valve of 45 cm.  What is the aortic valve area?
A)	0.5 cm2
B)	1.0 cm2
C)	1.5 cm2
D)	2.0 cm2

Answer: B. 
The aortic valve area (AVA) may be calculated using the continuity equation.  
AVA = (AreaLVOT x VTILVOT)/VTIAoV = (0.785d2 x VTILVOT)/VTIAoV   
AVA = (0.785(2)2 x 15)/45 = 1.0 cm2  

Q2: What are the signs of significant aortic valve (AoV) insufficiency? 
A)	Increased aortic systolic expansion (Corrigan pulse) 
B)	Restrictive mitral valve inflow pattern 
C)	Reverse diastolic doming of mitral valve 
D)	All of the above 

Answer: D. 
All of the above. “Other clues suggesting significant AoV regurgitation include increased aortic systolic expansion (Corrigan pulse), a restrictive mitral inflow pattern, a left ventricular end-systolic diameter >55 mm, and reverse diastolic doming of the mitral valve, MV. In patients with severely elevated left ventricular end-diastolic pressure (LVEDP), diastolic mitral regurgitation, premature closure of the mitral valve (MV), and early AoV opening may be observed.” 

Q3: Which of the following conditions will lead to overestimation of the regurgitant pressure half time (PHT)?
A)	Non-compliant left ventricle 
B)	Severe mitral regurgitation 
C)	Restrictive cardiomyopathy 
D)	All of the above 

Answer: D. 
All of the above. “Patients with chronic AoV regurgitation tend to have a more dilated and compliant left ventricle (LV) which can accommodate a greater volume of regurgitant blood. Therefore, for the same regurgitant volume, acute AoV regurgitation will have a steeper regurgitant slope and a shorter regurgitant PHT compared with chronic AR. Other conditions leading to rapidly rising LV pressure during diastole will also shorten the regurgitant PHT, as in restrictive cardiomyopathy or severe mitral regurgitation.”

Q4 (see video Chap14_Q4-6): The 2D images in this example were obtained from which of the following echocardiographic views? 
A)	Mid-esophageal long axis view (120 degrees) 
B)	Deep transgastric view (0 degrees) 
C)	Descending aortic long axis view (90 degrees) 
D)	Transgastric long axis view (90 degrees) 

Answer: D. 
Transgastric long axis view (90 degrees). The material in this example was derived from the transgastric long-axis view. From this view, a Doppler ultrasound beam can be aligned with the left ventricular outflow tract (LVOT), AoV, and the ascending aorta. The combined use of 2D and Doppler echocardiography from this view permits calculation of the aortic valve area and estimation of the severity of aortic stenosis and regurgitation. When this view is unsatisfactory, the deep transgastric view will often provide similar information. Normally, a Doppler beam cannot be aligned with the above-mentioned structures from mid-esophageal views. 

Q5 (see video Chap14_Q4-6): The patient’s stroke volume as measured by thermodilution is 80 ml. What is the aortic valve area? 
A)	1.75 cm2 
B)	1.25 cm2
C)	0.725 cm2
D)	0.19 cm2

Answer: C. 
0.725 cm2 Aortic valve area (AVA) can be calculated in a patient with a pulmonary artery catheter by measuring stroke volume (SV) using the thermodilution method or from left ventricular 3D SV measurements. The SV from thermodilution can be substituted, in the continuity equation, for the SV in the left ventricular outflow tract. Thus, AVA = SV/VTI, where VTI is the velocity time integral in the supravalvular aorta. In this case, the SV is 80 cm3 and VTI in the supravalvular aorta is 110 cm. Thus, AVA = 80 cm3/110 cm = 0.725 cm²



Q6 (see video Chap14_Q4-6): The patient’s stroke volume as measured by thermodilution is 80 ml. What is the aortic valve area? 
A)	Severe aortic stenosis with mild aortic regurgitation 
B)	Severe aortic stenosis with moderate aortic regurgitation 
C)	Moderate aortic stenosis with mild aortic regurgitation 
D)	Moderate aortic stenosis with moderate aortic regurgitation 

Answer: A. 
Severe aortic stenosis with mild aortic regurgitation. In severe aortic stenosis, the aortic valve area is <1.0 cm2. In moderate aortic stenosis, the aortic valve area is >1.0 and <1.5 cm2. Based on the aortic valve area of 0.725 cm2 derived in the preceding question, the aortic stenosis is severe. The pressure half-time of the continuous wave Doppler tracing of aortic regurgitation is >500 for mild aortic regurgitation, 200 – 500 ms for moderate aortic regurgitation and <200 ms for severe aortic regurgitation. The pressure half-time of 1000 ms in this patient indicates mild aortic regurgitation. In addition, the width of the color jet of aortic regurgitation is clearly less than one-third the width of the left ventricular outflow tract. This is also indicative of mild aortic regurgitation. Therefore, the diagnosis is severe aortic stenosis with mild aortic regurgitation.

Q7- What is the mechanism of aortic regurgitation (see video Chap14-Q7)
A)	Type 1
B)	Type 2
C)	Type 3 
D)	Type 4

Answer A 
Type 1 with dilated aortic root. 

Q8 When using TEE to determine the aortic valve area using the continuity equation, which of the following statements are correct?
A)	Diameter (d) of the left ventricular outflow tract (LVOT) is best measured using the deep transgastric long-axis view
B)	The velocity time integral of the LVOT should be measured using a pulse wave Doppler on mid-esophageal aortic valve long-axis view
C)	The velocity time integral of the aortic valve should be measured using a pulse wave Doppler on a deep transgastric long-axis view
D)	The velocity time integral of the LVOT should be measured using a PW Doppler on a deep transgastric long-axis view

Answer: D. 
The diameter of the LVOT is best measured using the mid-esophageal aortic valve long-axis view and should be measured in mid-systole.  The VTI of the LVOT should be measured using a PW Doppler on a deep transgastric long-axis view.  The VTI of the aortic valve should be measured using a continuous wave Doppler on the deep transgastric long-axis view. 

Q9: Which of the followings measurements of the aortic valve is consistent with severe aortic stenosis? 
A)	Mean gradient at 40 mmHg
B)	Aortic jet velocity at 4.2 m/sec
C)	AVA at 1.1 cm2
D)	Indexed AVA at 0.75 cm2 /m2

Answer: B. 
All the measurements represent moderate aortic stenosis, except the aortic jet velocity at 4.2 m /sec, which represents a severe aortic stenosis.

Q10 A 70 year old patient with a known systolic ejection murmur is undergoing CABG surgery with TEE monitoring. Calculate the aortic valve (AoV) area , cardiac index and and left ventricular end-diastolic pressure. Should he undergo Aov replacement? These measurements are:
HR = 70/min; BSA = 2.0 m2 ; BP = 100/60; LVOT diameter = 2.0 cm; VTi LVOT = 27 cm; TVI aortic valve = 86 cm; Aortic regurgitation diastolic vel. = 300 cm/s
A)	AoV area 0.7 cm², CI 2.9 ml/m/m² and LVEDP 14 mmHg
B)	AoV area 1.0 cm², CI 3.9 ml/m/m² and LVEDP 14 mmHg
C)	AoV area 1.0 cm², CI 2.9 ml/m/m² and LVEDP 24 mmHg
D)	AoV area 0.7 cm², CI 2.9 ml/m/m² and LVEDP 24 mmHg

Answer: C
In this patient the LVOT area X VTI = 86 cm X AoV area
Aov area = [(2.0 cm/2)² X 3.14 X 27 ]/86 = 1 cm²
LVEDP = DBP –  4 X(AoV regurgitant diastolic velocity)² = 60 – 36 = 24 mmHg
CI = 86 cm X 1 cm² = (86ml X HR )/BSA = 2.97 ml/m/m²
In this case AoV replacement would be recommended. 


