Chap 28: 
Liver transplantation

Q1. Which of these pathologies when found on a pre-transplant echocardiography evaluation is NOT an absolute or relative contraindication to liver transplantation?
A)	Moderate hypertrophic cardiomyopathy.
B)	Coronary artery disease.
C)	Severe aortic stenosis.
D)	Significant right ventricular dysfunction.
E)	Dilated alcoholic cardiomyopathy.

Answer B
Although resting TTE is not a sensitive tool to diagnose coronary artery disease, it may reveal other absolute or relative contra-indications to LT such as hypertrophic or dilated cardiomyopathies, severe valvular diseases, right ventricular dysfunction, or pericardial effusion. Cardiopulmonary diseases are increasingly prevalent in LT recipients. Some of them share a common etiology with liver disease, while others are caused by end-stage liver disease (ESLD) or portal hypertension. Up to 30% of patients undergoing a liver transplantation have coronary artery disease.

Q2. What is the one-year survival rate of liver transplantation?
A)	80%
B)	70%
C)	65%
D)	90%
E)	45%

Answer D 
One-year survival post liver transplantation is more than 90%.



Q3. Which statement about the safety of TEE in liver transplant recipients is TRUE?
A)	Esophageal varices and portal hypertension are absolute contraindications to intraoperative TEE.
B)	Recent series have demonstrated the overall incidence of TEE-related esophageal or gastric bleeding in liver transplant recipients is approximately 5%.
C)	Routine use of TEE for liver transplantation is recommended in the ASA/AHA 2010 best practice guidelines on the intraoperative use of TEE.
D)	A study has found that 11% of TEE during liver transplantation demonstrated unanticipated findings that had a major impact on patient management.

Answer D
The presence of esophageal varices has traditionally been considered a relative contraindication to TEE. Recent series examining TEE-related complications in LT recipients report an overall incidence of any esophageal or gastric bleeding around 0.8%, and around 0.2% for major events, an incidence that is in the higher range of those reported in other populations (0.02% to1%). If pre-emptive TEE insertion and a full examination are felt to carry too much risk, the anesthesiologist may choose to have the TEE on standby for insertion in the event of hemodynamic instability.
The ASA/AHA 2010 best practice guidelines on the intraoperative use of TEE made some recommendations for the use of TEE in non-cardiac surgery: «TEE may be used when the nature of the planned surgery or the patient’s known or suspected cardiovascular pathology might result in severe hemodynamic, pulmonary, or neurologic compromise. » «TEE should be used when unexplained life-threatening circulatory instability persists despite corrective therapy. » Because of a lack of supporting evidence, the authors of these guidelines could not agree on a formal recommendation for TEE during liver transplantation. More recent guidelines for the use of transesophageal echocardiography to assist with surgical decision-making in the operating room, released in 2020, focused on cardiac procedures and did not include any recommendation for liver transplantation.



Q4. Post reperfusion syndrome in liver transplantation is defined by:
A)	A reduction of more than 30% of the mean arterial blood pressure for more than 1 min within 5 minutes after unclamping.
B)	A reduction of more than 50% of the mean arterial blood pressure for more than 1 min within 5 minutes after unclamping.
C)	A reduction of more than 50% of the mean arterial blood pressure for more than 5 min within 30 minutes after unclamping.
D)	A reduction of more than 30% of the mean arterial blood pressure for more than 1 min within 30 minutes after unclamping.

Answer A 
Graft reperfusion comes with the release of cold, acidotic, hyperkalemic, and inflammatory fluid containing vasoactive substances and metabolically active byproducts that can create hemodynamic perturbations through systemic vasodilatation, pulmonary vasoconstriction, cardiac dysfunction, and arrhythmia.  This hemodynamic instability is called the ‘post-reperfusion syndrome’, defined as a mean arterial blood pressure drop of > 30% from baseline for > 1 minute within 5 minutes after unclamping.  Even though the predominant cause is severe vasoplegia, it has been associated with decreased contractility, potentially reflecting a lack of inotropic reserve in cirrhotic cardiomyopathy.  The post-reperfusion syndrome is often mild and short-lived but may persist for > 30 minutes; it is associated with worse postoperative outcomes, including primary graft non-function.  

Q5. During the dissection phase of a liver transplantation, which of these hemodynamic processes is least likely to be the cause of intraoperative hypotension?
A)	Low systemic vascular resistance.
B)	Major vessel compression.
C)	Low left ventricular ejection fraction.
D)	Fluid shift following ascites drainage.

Answer C 
Hyperdynamic circulatory state with increased left ventricular ejection fraction is common in patients with ESLD. Reduced LVEF can be found in late-stage cirrhotic cardiomyopathy.



Q6. Which of these cardiovascular complications is unlikely to occur during the reperfusion phase of a liver transplantation?
A)	Inferior vena cava stenosis
B)	Aortic dissection
C)	Dynamic left ventricular outflow tract obstruction
D)	Right ventricular dysfunction from intracardiac emboli and pulmonary artery obstruction

Answer B
After graft reperfusion, TEE can evaluate the IVC (see figure 32.32) for signs of iatrogenic stenosis (see Figure 32.35), hepatic veins (see Figure 32.31), portal vessels (see Figure 32.33), the aorta and arch vessels such as the celiac trunk (see Figure 32.22), extra HA, intra-HAs, lungs and pleura (see Chapter 32) and the abdominal cavity for free fluid (see Figure 32.29F) as well as assessing the heart. Surface echography with PWD and CFI can best assess HA and PV patency (see Figure 28. 36).  A restrictive IVC anastomosis (see Figure 28. 37), IVC torsion by the graft or extrinsic IVC compression from increased intrathoracic (see Figure 28. 38) or abdominal pressure (see Figure 28. 39) can cause abnormal venous return and consequent severe hemodynamic instability. Aortic dissection is extremely rare.

Q7 All of those elements are present in video Chap28_Q7 EXCEPT:
A)	Pericardial effusion
B)	Ascites
C)	Dilated right ventricle
D)	Right ventricular pressure-overload

Answer: B. 
In this patient the close proximity of the fluid behind the left ventricle supports a diagnosis of pericardial effusion. With right ventricular (RV) volume overload, the RV dilates and the interventricular septum (IVS), 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 (see Figure 10.22CD, Figure 12.15 and eFigure 27.10). With RV pressure overload, RV dilatation occurs and ventricular septal flattening occurs during both systole and diastole (see Figure 10.22EF).

Q8 Which abnormality is not present on video Chap28_Q8?
A)	Cirrhosis
B)	Ascites
C)	Inferior vena cava stenosis
D)	Reduced hepatic vein velocities

Answer C 
This is a transgastric long-axis view of the inferior vena cava (IVC) in which an abnormal liver contour typical of cirrhosis is present. Note the presence of ascites anteriorly. This view does not allow the diagnosis of IVC stenosis which rarely occurs before liver transplantation. The reduced color Doppler imaging at 30cm/s of the hepatic vein suggests reduced velocity, which can be associated with reduced cardiac output. 

Q9. Which statement is INCORRECT regarding cirrhotic cardiomyopathy?
A)	Reduced left ventricular systolic function and reduced global longitudinal strain present in a later stage.
B)	This cardiomyopathy, chronically masked by low afterload, might be unmasked with higher systolic demand or vascular resistance.
C)	Diastolic dysfunction and decreased systolic contractile reserve with preserved systolic function characterize the first stage
D)	Less than 10% of cirrhotic patients have prolonged ventricular repolarization and prolonged QT interval, which may cause ventricular arrhythmias and sudden death.

Answer D : 
Cirrhotic cardiomyopathy is a subclinical condition at rest. Diastolic dysfunction and decreased systolic contractile reserve with preserved systolic function characterize the first stage, while the later stages may have reduced systolic function and reduced global longitudinal strain (see eFigure 28.18). Additionally, > 50% of cirrhotic patients have prolonged ventricular repolarization and prolonged QT interval, which may cause ventricular arrhythmias and sudden death. End-stage liver disease (ESLD) has chronotropic incompetence, the sinus node being unable to increase the heart rate during exercise or pharmacological stimulation, which could be from direct inhibition of beta-receptor mediated stimulation. This cardiomyopathy, chronically masked by low afterload, might be unmasked with higher systolic demand or vascular resistance, such as during a dobutamine-stress echocardiogram or with vascular tone changes induced by calcineurin-inhibitor based immunosuppressive regimens. This may manifest as postoperative congestive heart failure or low cardiac output (CO) state associated with tissue hypoperfusion. Diastolic dysfunction has also been associated with more hemodynamic instability after graft reperfusion.

Q10. Which complications is unlikely after graft reperfusion?
A)	Left ventricular failure
B)	Hypovolemia
C)	Right ventricular failure
D)	Dynamic left and right ventricular outflow tract

Answer A: 
Many hemodynamic events may occur at graft reperfusion. Reduction of preload, from ongoing blood loss or vasodilation, is again an important driver of hemodynamic instability. Thrombo-embolic material from the graft or clamped vessels may appear in the right heart and cause hemodynamic instability in an already precarious hemodynamic state (see eFigure 28.18). Only TEE can rapidly diagnose an intracardiac emboli and direct subsequent treatment. Such events, combined with the acute PVR increase described at graft reperfusion, may cause acute RV systolic dysfunction. The ME RV inflow-outflow view can monitor these situations. Profound hypovolemia and inotropic drugs may induce dynamic LVOT or RVOT obstruction. Global LV systolic function remains intact, but cases of acute stress cardiomyopathy may happen at graft reperfusion, perhaps because of high levels of catecholamines or coronary vasospasm.
