
Abstract 
 
Organ shortage is one of the major limitations in the 
field of liver transplantation, which has led to the 
consideration of extended criteria donors as a way to 
expand the donor pool. The use of extended criteria 
donors in cases of high Model for End-Stage Liver 
Disease scores or urgent recipients could be 
complicated by increased postoperative mortality. 
Donors on left ventricular assist devices could be 
considered extended criteria donors because of the 
mechanical circulatory support itself and the potential 
of chronic liver damage due to right ventricular failure, 
but experiences in the literature are limited. Here, we 
report the first case of an urgent liver retransplant 
procured from a left ventricular assist device donor. 
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Introduction 
 
Organ shortage is a major limitation in the field of 
liver transplantation. A growing demand for livers 
has led to the consideration of extended criteria 
donors as a way to expand the donor pool.1 Extended 

criteria donors are routinely used for recipients with 
higher Model for End-Stage Liver Disease (MELD) 
scores, who cannot further delay intervention, 
although some reports have stated that use of 
extended criteria donors can result in an increase in 
postoperative mortality and complications.2,3 The use 
of left ventricular assist devices (LVAD) as a bridge to 
transplant has become a common modality to treat 
patients with end-stage heart failure.4 Unfortunately, 
patients on such devices are at increased risk for 
cerebrovascular accidents and may become potential 
organ donors while on the heart transplant wait list.5 
A donor on LVAD could be considered an extended 
criteria donor because right ventricular failure rates 
can vary between 5% and 44%, leading to potential 
chronic liver damage (fibrotic or cirrhotic disease) 
due to vein obstruction, even if cardiac cirrhosis 
represents a rare condition (1.2% of cases).6 Here, we 
report the first case of an urgent liver retransplant 
procured from an LVAD donor. 
 
Case Report 
 
The recipient was a 63-year-old female patient with 
multiple unresectable neuroendocrine liver metastases. 
At the time of her first liver transplant, we had 
performed a piggy-back technique, an end-to-end 
portal anastomosis, and an end-to lateral arterial 
anastomosis between the celiac donor trunk and the 
recipient hepatic-mesenteric trunk. We also performed 
an end-to end bile duct anastomosis. The post -
transplant course was complicated by progressive liver 
failure. On the basis of biochemical parameters, 
hepatic encephalopathy, hemodynamic disorders, 
and liver congestion, an emergency request for liver 
retransplant was sent.  

The donor was a 47-year-old woman mechanically 
supported by an LVAD system implanted for 
refractory heart failure caused by an end-stage dilated 
idiopathic cardiomyopathy who was on the wait list 
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for heart transplant. After 3 years on LVAD, the 
patient developed an irreversible severe hemorrhagic 
stroke and was pronounced brain dead and 
considered for organ donation. Authorization for 
organ donation was obtained from the donor’s family. 
The biochemical parameters of liver function were at 
normal, reference levels, with 25 U/L aspartate 
aminotransferase, 12 U/L alanine aminotransferase,  
24 U/L gamma-glutamyltranspeptidase, 72 U/L 
alkaline phosphatase, 2.1 mg/dL total bilirubin,  
0.43 mg/dL direct bilirubin, and 2.5 international 
normalized ratio. 

An abdominal ultrasonography and CT scan 
showed a normal liver morphology (Figure 1). 
Echocardiography showed normal right ventricular 
function. To avoid clotting formations, LVAD was 
systemically heparinized (10 000 U), with infusion of 
a low dosage of vasoactive drugs (norepinephrine of 
0.05 μg/kg/min) and maintenance of positive fluid 
balance to guarantee a proper LVAD running with 
sufficient peripheral perfusion. 

Organ procurement was performed without 
stopping the LVAD system. The patient had a 
previous sternotomy, and the left upper quadrant 
was occupied by the LVAD and dense fibrous tissue. 
A xyphoid-to-pubis midline incision was performed 
with a right subcostal extension, preserving the 
LVAD driveline tract (Figure 2). Macroscopically, the 
liver presented a normal consistency, with sharp 
margins and a smooth surface, and was considered 
suitable for transplant (Figure 3). On the basis of 
routine practice in our center, given the excellent 
gross aspect, no liver biopsy was obtained. 

A sternotomy was performed by the heart 
surgeon to improve exposure of abdominal organs 
and to gain access to the supradiaphragmatic  
cava vein. Systemic heparinization was reinforced 
(5000 U), the abdominal aorta was cross-clamped, the 
LVAD was stopped by removal of both energy 
sources, the infrarenal distal aorta was directly 
cannulated, and cold solution was infused through 
the aortic cannula. The cava vein was transected to 
vent the cold solution. Portal vein solution flushing 
was accomplished by cannulating the inferior 
mesenteric vein, and then the liver and kidneys were 
procured.  

We again performed a piggy-back technique, an 
end-to-end portal anastomosis (demolishing the 
previous anastomosis), an arterial anastomosis 
between the celiac donor trunk and supraceliac aorta 

using an interposition iliac arterial graft (the previous 
arterial anastomosis was not suitable for a new 
anastomosis), and an end-to-end bile duct 
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Figure 1. Donor Computed Tomography Scan

Figure 2. Left Ventricular Assist Device Drive Lines on Chest Radiography

Figure 3. Liver Aspect at Time of Laparotomy

(a) Liver aspect at scan. (B) A particular of liver hepatic veins (arrowheads) 
and left ventricular assist device site (arrow). 



anastomosis with T-tube placement. The patient’s 
course after retransplant was uneventful, with 
progressive normalization of biochemical parameters 
and without infections, acute rejection, or any 
complication. Alanine aminotransferase, bilirubin, 
and international normalized ratio peaks were, 
respectively, 753 U/L, 7 mg/dL, and 2.15. Inotrope 
agents were dismissed during the first day 
posttransplant, and diuresis was regular without 
pharmacological support. 

The patient was extubated and discharged from 
the intensive care unit on posttransplant day 5 and 
posttransplant day 9, respectively. The immunosup -
pression regimen was based on tacrolimus, myco -
phenolate, and steroid. Bile production progressively 
increased to 500 to 600 mL/day, and a T-tube 
cholangiography showed a normal biliary tree without 
any leakage. The patient was discharged on day 39 
posttransplant because of prolonged rest to bed 
syndrome, requiring musculoskeletal physiotherapy. 
The patient maintained good graft function over a total 
follow-up of 6 months. 
 
Discussion 
 
This article reports a successful emergency liver 
retransplant from a donor with a previous LVAD 
system placed as a bridge to treatment for heart 
transplant. The LVAD donor was considered an 
extended criteria donor because LVAD could result 
in right ventricular failure and progressive liver 
failure, whose severity could increase over time, 
although cardiac cirrhosis is a rare condition.7 A 
prolonged venous congestion, usually subclinical 
and characterized by cholestasis, could induce  
liver atrophy with or without centrilobular  
hepatic necrosis.8 This condition may progress in 
deposition of sinusoidal collage evolving to a fibrotic 
and cirrhotic stage with a typical microscopical 
aspect. 

To the best of our knowledge, only a few cases of 
LVAD donors have been reported in the current 
literature.9 Rayhill and colleagues reported a 
successful case of organ procurement in a donor after 
cardiac death who had LVAD implantation for 
idiopathic dilated cardiomyopathy. Once death was 
declared based on circulatory criteria, LVAD was 
stopped in the operating room and systemic cold 
perfusion was performed, waiting for an additional 
5 minutes for local Institute of Medicine guidelines 

and technical time to gain infrarenal distal aorta 
access. Liver biopsy showed sinusoidal dilatation, 
10% to 15% macrovascular fat, and no significant 
inflammation, and the recipient’s posttransplant 
course was uneventful.10 

Two successful similar cases have been recently 
reported, with no stop of LVAD before organ 
procurement.11,12 Recently, Kamei and colleagues 
reported a case of an LVAD donor with unexpected 
congestive liver fibrosis. The LVAD was implanted 
for hypertrophic cardiomyopathy as a bridge to heart 
transplant. During follow-up for cardiac disease, 
laboratory tests showed a slightly elevated bilirubin 
(although it remained under 2.0 mg/dL). An 
abdominal CT scan 8 months prior to the donor 
surgery showed dilatated hepatic veins, without 
signs of liver fibrosis. Aspartate aminotransferase 
and alanine aminotransferase levels were normal at 
the time of liver donation, but bilirubin level was  
4.5 mg/dL (reference range of 0.3-1.2 mg/dL). The 
liver was shown to be slightly reduced in size, and 
multiple macronodular lesions were detected. Liver 
biopsy showed a mild microvesicular steatosis 
(<10%) with lymphoid filtration and advanced 
fibrosis (stage F3 to F4), and the organ was 
considered not suitable for transplant.13  

Our recipient was in a critical status; nevertheless, 
we attempted to use an organ from a donor on LVAD 
in the absence of other available organs; both the 
intraoperative and postoperative courses were 
uneventful. Biochemical and radiological preoperative 
examinations, such as optimal macroscopically liver 
aspect, encouraged the organ procurement, and no 
liver biopsy was performed due to absence of hepatic 
congestion. Technical aspects were not so different 
compared with standard organ procurement, but 
special attention was required to preserve LVAD 
drive lines and thoracic access. 

According to the limited experience available, 
LVAD donors can be considered for liver transplant, 
especially in the absence of cholestasis on biochemical 
preoperative examinations, regular cardiological 
course, and normal liver morphology on CT scan  
or ultrasonography. Repeated echocardiography  
could provide additional information regarding  
right ventricular function and indirectly of possible 
chronic liver damage.14 Elastography might  
help with liver donor selection, although this 
procedure is not considered a standard radiological 
test.15  
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Conclusions 
 
A donor with mechanical circulatory support system 
such as LVAD can be considered as a potential liver 
donor, in relation to hepatic organ shortages. 
Preoperative biochemical-radiological tests and 
cardiological history could play significant roles in 
donor selection and liver suitability. Considering the 
technical aspects, the surgical field is reduced 
because of a circulatory support system, and special 
attention is needed to preserve the drive lines of 
LVAD during thoracotomy and laparotomy.  
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