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ILTS Videos: Model Summary

Intraoperative Echocardiography - Pulmonary Thromboembolism and Intracardiac Thrombus
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Intraoperative cardiopulmonary thromboembolism has been a major contributor to mortality and
morbidity during and following orthotopic liver transplantation (OLT).? Although a rare event, it is
often a lethal complication during OLT. Frequent clinical symptoms include systemic hypotension
and concomitant rising pulmonary artery pressure, which may lead to complete circulatory collapse.?
The use of transesophageal echocardiography (TEE) in liver transplantation is often used to
manage hemodynamics, measure pulmonary artery pressures, and guide therapeutic
interventions. TEE can be used to identify proper filling, right ventricular distention, right
ventricular function, tricuspid regurgitation and right-sided cardiac outputs before and after
cavalclamping.During OLT, TEEcanbeusedtodetectintraoperative thromboembolism, which can
occurinallthree phases of OLT.

Common echocardiography findings associated with pulmonary embolism are right ventricular
dilation, right ventricular dysfunction, intraatrial septal bowing to the left, right to left shunting
through a patent foramen ovale, worsening tricuspid regurgitation from baseline, and
pulmonary hypertension. Although capturing thrombus in-transit is rare, signs of right-sided
ventricular collapse with concomitant left ventricular hypovolemia support the diagnosis.

Organized thromboemboli, often described as “popcorn” emboli on echocardiography, can be seen to
move through the right atrium, right ventricle and into the pulmonary artery and branches and
may be associated with clinically significant massive pulmonary embolism (see Example 1,
Videos 1A-1C). Pulmonary thromboemboli originating from the lower extremity vasculature from
deep vein thrombosis may differ in their echogenicity from less organized thrombus, referred to as
intracardiac thrombi (ICT). ICT can appear filamentous or strand-like and may develop in situ during
OLT onintracardiac catheters and devices (see Example 2, Videos 2A-2F). ICT canresult from severe
disruption of the coagulation and fibrinolysis systems often associated with graftreperfusion.* ICT
hasbeendescribedincasereportstodissolveasrapidly as they formed.



Learning Objectives (OPTIONAL):

1. Massive pulmonary embolism can occur in the preanhepatic, anhepatic, or neohepatic stages of
OLT and is associated with significant morbidity and mortality.

2. TEE findings associated with pulmonary thromboembolism are right ventricular dilation, right
ventricular dysfunction, intraatrial septal bowing to the left, pulmonary hypertension,
worseningtricuspid regurgitation, andrightto left shunting through a patent foramen ovale.
(Example1,Videos 1A-1C)

3. ICT can occur from excessive activation of the coagulation system and have been described to
form during low-flow states such as the anhepatic phase of OLT or after graft reperfusion.
(Example 2, Videos 2A-2F)
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