Chapter 10: 
Global Ventricular Function and Hemodynamics

Q1: All of the following variables can be used to assess systolic function with the exception of: 
A)	Fractional shortening 
B)	Ejection fraction 
C)	Stroke volume 
D)	Pulmonary vein Doppler analysis 

Answer: D. 
Pulmonary vein Doppler analysis is used to assess left ventricular diastolic function

Q2: The pseudonormalized filling pattern can be distinguished from the normal pattern by all the following except: 
A)	The Valsalva maneuver unmasks impaired relaxation 
B)	The E/A ratio decreases to less than 1.0 with the administration of sublingual nitroglycerin 
C)	A reduction in preload by sitting unmasks impaired relaxation 
D)	The E/A ration is < 1

Answer: D 
The E/A ratio is typically > 1 and of normal aspect. Patients with relaxation abnormalities and increased filling pressure show a moderate or intermediate form of diastolic dysfunction called the pseudo-normal pattern. The expression “pseudo-normal” is a consequence of the normal pulsed-wave Doppler (PWD) mitral inflow signal, while the pulmonary vein velocity (PVV) pattern is clearly abnormal (S/D < 1).

Q3: All of the following are true regarding myocardial performance index (MPI), with the exception of: 
A)	Doppler interrogation of mitral inflow is required 
B)	Doppler interrogation of left ventricular outflow tract is required to measure ejection time 
C)	Not affected by changes in diastolic function 
D)	Useful in the evaluation of both left ventricular (LV) and right ventricular (RV) systolic functions 

Answer: C. 
The RV and LV MPI (see Eq. 10.7) incorporate both systolic and diastolic time intervals, measured by Doppler, to assess systolic and diastolic function is affected by changes in diastolic function 



Q4 (see video chap10_Q4): Watch the video of the tricuspid annular plane systolic excursion (TAPSE). Which statement is true? 

A)	TAPSE is useful to assess left ventricular function and it is normal in this patient 
B)	TAPSE is useful to assess left ventricular function and it is abnormal in this patient
C)	TAPSE is useful to assess right ventricular function and it is normal in this patient 
D)	TAPSE is useful to assess right ventricular function and it is abnormal in this patient 

Answer: C. 
TAPSE is useful to assess right ventricular function and it is normal in this patient. TAPSE) < 17 mm is abnormal and highly suggests RV systolic dysfunction

Q5 (see video chap10_Q5): In the video, the global left ventricular (LV) systolic function is best characterized as: 
A)	Normal
B)	Mild systolic dysfunction
C)	Moderate systolic dysfunction 
D)	Severe systolic dysfunction 

Answer: D. 
Severe systolic dysfunction. Low LV ejection fraction (LVEF) inferior to 52% in men and 54% in women suggests abnormal LV systolic function. The subclassification of LVEF dysfunction severity is mild at 51% to 41% (53% for women), moderate between 30 to 40% and severe at < 30%.

Q6: Which one of the followings is incorrect?
A)	Normal LV function is associated with radial shortening
B)	Normal LV function is associated with longitudinal 15–20 mm displacement of the base toward the apex
C)	Longitudinal displacement of the LV base toward the apex can be quantified using M-mode or tissue Doppler imaging 
D)	Assessment of longitudinal displacement of the LV base toward the apex using M-mode or tissue Doppler imaging is not correlated with the ejection fraction

Answer: D
Other indirect echocardiographic signs useful in identifying reduced LV systolic function include intracavitary spontaneous echo contrast, increased anterior MV leaflet septal distance and reduced mitral annular plane systolic excursion, an abnormal myocardial performance index (MPI) and reduced strain from 2D or 3D speckle tracking imaging 



Q7: Which one of the followings is incorrect regarding mitral annular plane systolic excursion (MAPSE)?
A)	The motion of the mitral annulus toward the apex can also be used as an indirect measure of LV systolic function
B)	It is usually measured in the apical four-chamber view
C)	The normal value is > 17mm
D)	MAPSE less than 8mm can predict an ejection fraction less than 50% 

Answer: D
MAPSE measurement occurs in the mid-esophageal (ME) four-chamber (4C) on TEE or apical 4C on TTE view by M-mode, where the septal and lateral mitral annulus movement is parallel to the ultrasound beam and is normally 12 ± 2 mm. MAPSE reflects the longitudinal LV function. In a 4C view, a motion of < 8 mm has a 98% sensitivity and a 82% specificity in identifying an LVEF < 50%.

Q8: Which one of the followings is incorrect?
A)	In the presence of mitral regurgitation (MR), the rate of change of the regurgitant jet velocity in early systole allows calculation of dP/dt,
B)	To calculate dP/dt , the time required for the MR velocity to rise from 1 to 3 m/s should be determined.
C)	Normal of dP/dt value is >800 mmHg/s.
D)	A dP/dt value below 1000Hg/sec is associated with poor LV systolic function

Answer: C
The normal rate of pressure change is >1200 mmHg/s or < 27 ms between 1 to 3 m/s on MR using continuous wave Doppler (CWD) jet assessment. In contrast, it will be < 1000 mmHg/s (or 32 ms) with poor LV systolic function

Q9: Which sentence of the followings is correct?
A)	Right ventricular (RV) volume overload is associated with diastolic flattening of the interventricular septum
B)	RV volume overload is associated with systolic flattening of the interventricular septum
C)	RV volume overload is associated with systolic and diastolic flattening of the interventricular septum
D)	All of the above 

Answer: A
With RV volume overload, the RV dilates and the ventricular septum, normally convex toward the RV, flattens or is even convex toward the LV in diastole only, creating a diastolic “D” shaped septum, with associated paradoxical motion during systole. With RV pressure overload, ventricular septal flattening occurs during both systole and diastole



Q10: Which sentence of the followings is incorrect about dynamic right ventricular outflow tract obstruction (RVOT) obstruction?
A)	It can occur in the settings of preload reduction
B)	It can happen with hypertrophic RV
C)	It is improved by inotropic agents
D)	It is rarely observed in cardiac surgery. 

Answer: C
Abnormal gradients more than 6 mmHg can be found in 30-40% of patients undergoing cardiac surgery and are typically associated with the use of inotropic agents. 
