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1. With respect to the mechanics and physiology of mechanical circulatory support, which out of the following is false?

A. Balloon counterpulsation results in augmented aortic diastolic pressure.

B. The TandemHeart device leads to increased LV volumes.

C. Impella indirectly unloads the LV.

D. TandemHeart re-directs blood from the right atrium to the descending aorta.

E. VA-ECMO therapy increases afterload.

ANSWER: C.

EXPLANATION: C is false as the Impella device directly unloads the left ventricle. It is inserted retrogradely across the aortic valve, with the inlet within the LV and the outlet within the ascending aorta. A, B, D, E are all true.

2. Which two out of the following five support strategies increase myocardial oxygen demand?

A. Impella

B. VA-ECMO

C. IABP

D. TandemHeart

E. Inotropes

ANSWER: B and E

EXPLANATION: B VA-ECMO increases myocardial oxygen demand due to the increase in afterload exerted on the LV, as a result of return of oxygenated blood into the descending aorta. E. Inotropes increases myocardial oxygen demand, due their effects on the contractility of the heart, and their effects on peripheral vascular resistance. A, C, and D all reduce myocardial oxygen demand to varying degrees and through differing mechanisms.

3. LV unloading can be provided directly and indirectly by several percutaneous mechanical circulatory support devices. Which of the following is true?

A. TandemHeart provides direct LV unloading.

B. Impella CP can provide continuous flow rates of up to 4.5L/min.

C. Impella CP catheter has an internal pump.

D. With a TandemHeart device blood is returned to the left atrium.

E. Impella CP requires a transspetal puncture for its insertion.

ANSWER: C

EXPLANATION: C is true. TandemHeart provides indirect LV unloading, through unloading of the left atrium and reduction in preload. Impella CP can provide flow rates of up to 3.5L/min. TandemHeart draws blood from the left atrium, and returns it to the descending aorta through an extracorporeal centrifugal pump. Impella CP can be inserted percutaneously through the femoral artery without the need for a trans-septal puncture.

4. With regards to pressure volume loops in cardiogenic shock and during mechanical circulatory support, what is true out of the following statements?

A. Cardiogenic shock causes profound changes in the PV loop, such that end systolic pressure and end diastolic volumes are increased.

B. IABP results in large shifts in the pressure volume loop, with significant reductions in end diastolic and end systolic volumes alongside a reduction in LV end systolic pressure.

C. Direct LV unloading with Impella leads to reductions in both end diastolic and end systolic volumes, with a reduction also in end systolic pressure.

D. TandemHeart reduces stroke volume, with a reduction in left ventricular end systolic pressure.

E. VA-ECMO pressurises the arterial system, with increases in left ventricular end systolic pressure. In a non-contracting left ventricle with no LV unloading strategy, this can lead to increases in LV volumes with a shift of the PV loop to the right.

ANSWER: C and E

EXPLANATION: C and E are correct. Cardiogenic shock results in increases in LV volumes, with reductions in end systolic pressures. IABP results in only small changes to the pressure volume loop, with the predominant effect of a reduction in the end systolic pressure. TandemHeart results in an increase in left ventricular end systolic pressure.

5. Out of the following what is true about VA ECMO?

A. It can be delivered centrally or peripherally. In both cases the arterial return cannulas can be inserted percutaneously.

B. Essential circuit components include 2 venous cannulas and one arterial cannula, alongside a membrane oxygenator and external pump.

C. It provides pulsatile flow.

D. The physiological effects include a marked preload reduction, with a concurrent reduction in afterload.

E. It can provide total circulatory support in the presence of cardiac arrest.

ANSWER: E

EXPLANATION: E is correct. Central VA-ECMO requires surgical cannulation. Essential circuit components include one venous cannula and one arterial cannula, alongside a membrane oxygenator and external pump. It provides non pulsatile flow. There is a reduction in LV preload indirectly, with a marked increase in afterload with VA-ECMO. 

6. Which statement is false regarding device selection?

A. In the emergent setting, an assessment of a patients presenting physiology should always be performed prior to selecting a device with the therapy tailored to those presenting haemodynamics, with particular attention paid to whether there is univenticular or biventricular shock.

B. One indication for Impella support is to provide haemodynamic support during VT ablation.

C. There are reports in the literature of the use of Impella during TAVI procedures.

D. Impella can be used to provide support during cardiac arrest without the need for mechanical compressions.

E. The need for transseptal puncture for TandemHeart insertion has limited its widespread use among the interventional cardiology community.

ANSWER: D

EXPLANATION: D is false as Impella requires some native cardiac function with preload to unload the LV.

