
64 year old female with history of decompensated ETOH Cirrhosis (MELD 34) and 
severe non-rheumatic aortic regurgitation and preserved ejection fraction evaluated 
for liver transplant. Candidacy for combined heart transplant or aortic valve 
replacement precluded due to degree of decompensated liver cirrhosis as well as 
concern for bacterial endocarditis and bacteremia present on admission. Plan was to 
proceed with impella-assisted orthotopic liver transplant with aortic valve 
replacement candidacy reassessed after liver function stabilized. Pre-operatively 
patient managed in ICU on CRRT, HFNC (35L/30%), vasopressor support 
(Norepinephrine and Vasopressin infusions). Intra-operative CRRT, VV Bypass, iNO, 
Cell Saver was utilized. 
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Impella LVAD for Severe Aortic Regurgitation in Liver Transplantation

Case summary

Mechanical circulatory assistance either through ECMO or LVAD has been 
demonstrated successfully in liver transplant surgery [1]. ECMO reserved for severe 
cardiac dysfunction, and use of LVAD in patients with marginal, but still concerning 
cardiac function. Chronic mild to moderate, compensated, AR in OLT has been 
studied prior demonstrating increased incidence of refractory intra-operative 
hypotension, but no increased incidence of reperfusion syndrome or peri-operative 
mortality [2]. Limited literature exists on severe aortic regurgitation in context of liver 
transplant, let alone in the setting of mechanical circulatory support [3]. 

LVAD in OLT

Impella Insertion

Intra-op Hemodynamics/TEE
Proceeding with the liver transplant, intra-operative course notable for 
moderate, but not atypical, amount of transfusion requirements, a well-
tolerated reperfusion stage, and hemodynamics improving further noted 
post-reperfusion. Impella support weaned off days later with ongoing re-
evaluation of AVR as liver function normalizes. 
2 months out: Re-intubation with subsequent tracheostomy due to Acute 
on Chronic Hypoxic Respiratory Failure. Remains on hemodialysis 2/2 
ESRD (CRRT intra-op utilized). 
3 months out: s/p Aortic Valve Replacement with resolution of pulmonary 
hypertension (off pde5i).
4 months out: Discharged from hospital tolerating trach collar after 
successful AVR. 

Clinical Course

We demonstrate here in this case favorable use of left ventricular assist 
device for a unique setting of severe aortic regurgitation in liver 
transplant. A first of its kind procedure at Houston Methodist Hospital. A 
multi-disciplinary discussion between liver, cardiac, and anesthesia care 
teams was paramount for assessing risk stratification and logistical 
feasibility. Limited guidelines and scarce prior literature exists pertaining 
to this application. 

Conclusion

Our patient has severe aortic regurgitation 
with a baseline intra-op TEE showing left 
coronary leaflet with severe flail and mal-
coaptation contributing to AR, as well as mild-
moderate mitral regurgitation. Ejection 
fraction was 55-60% on norepinephrine 
infusion at 6mcg/min and Vasopressin at 
0.04U/min

Impella 5.5 placed without issue, with notable improvement in 
AR (additionally likely from device securing the flailing leaflet 
or occluding portion of LVOT reducing regurgitant jet), cardiac 
output, and diastolic blood pressure.

Two distinct step ups in diastolic pressure and cardiac output: 30 to 40 DBP with pump across the valve, 40 to 50 DBP 
with initiation of pump flow. Cardiac output by fick increased 6.5  LPM to 7.7 LPM. Pressor requirements halved. 
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