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Reuse of liver allograft from a brain-dead recipient: A case report
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Gi-Won Song, Hwui-Dong Cho, and Sung-Gyu Lee

Division of Hepatobiliary Surgery and Liver Transplantation, Department of Surgery, 
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

We report our first case of deceased-donor liver transplantation (LT) using a reuse liver graft after the first LT. The 
recipient was a 38-year-old female with fulminant hepatic failure from toxic hepatitis. She had a history of herb intake 
and her liver function deteriorated progressively. She was enrolled as the Korean Network for Organ Sharing (KONOS) 
status 1 and the model for end-stage liver disease score was 34. The donor was a 42-year-old male patient who 
fell into brain death after LT for alcoholic liver cirrhosis. Donation of multiple organs including the transplanted liver 
graft was performed 10 days after the first LT operation. Since the liver graft appeared to be normal and frozen-section 
liver biopsy showed only mild fatty changes, we decided to reuse the liver graft. A modified piggy-back technique 
of the suprahepatic inferior vena cava reconstruction was used. Other surgical procedures were comparable to the 
standard deceased-donor LT procedures. The explant liver pathology revealed submassive hepatic necrosis, which 
was compatible with toxic hepatitis. The peak of serum liver enzyme levels were aspartate transaminase 1,063 IU/L 
and alanine transaminase 512 IU/L at posttransplant day 3. Since the pretransplant general condition of the recipient 
was very poor, hospital stay was prolonged and she was discharged 51 days after LT operation. She is currently 
doing well for 3 years to date. Experience in our case and the literature review suggest that a reuse liver graft can 
be regarded as one of the marginal grafts which can be transplantable to the LT candidates requiring urgent LT. (Ann 
Hepatobiliary Pancreat Surg 2020;24:192-197)
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INTRODUCTION

The shortage of organ donors and the increased demand 

for liver transplantation (LT) have led to the widened con-

cepts to increase the availability of liver grafts for LT. The 

acceptance of old and marginal liver donors, along with 

development of alternative techniques including liver graft 

splitting, living donors, and domino procedure, have been 

proposed to lower the mortality rate of patients on the 

waiting list.1 If a LT recipient experiences a fatal status 

of brain death, he or she can be a potential donor of single 

or multiple organs, including the transplanted liver.2-12 

Such reuse liver grafts are regarded as marginal liver 

grafts, and they can be used as the life-saving grafts in 

LT candidates requiring urgent LT.

We report our first case of deceased donor LT using 

a reuse liver graft after the first LT operation.

CASE

The recipient was a 38-year-old female, blood group O, 

with fulminant hepatic failure from toxic hepatitis. She 

had a history of herb intake including arrowroot 1 month 

before and her liver function deteriorated progressively 

(Fig. 1). The laboratory findings at the time of waiting 

list registration was as following: serum creatinine 0.5 

mg/dl, prothrombin time INR 4.6 and total bilirubin 15.6 

mg/dl. Hepatitis B virus (HBV) surface antibody (anti-HBs) 

was positive with presence of HBV core antibody (anti- 

HBc) immunoglobulin G (IgG). She suffered from hepatic 

encephalopathy coma grade III-IV, thus ventilator support 

was applied at the time of waiting list registration. She 
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Fig. 1. Pretransplant imaging 
study findings. The liver was 
shrunken with development of 
ascites (A) with preservation of 
hepatic blood flow (B).

Fig. 2. Gross photograph of the recovered liver graft.

was enrolled as the Korean Network for Organ Sharing 

(KONOS) status 1 because of fulminant hepatic failure. 

The model for end-stage liver disease score was 34. Three 

days later, a marginal liver graft was allocated for this 

patient.

The donor was a 42-year-old male patient with brain 

death. He had undergone LT using a whole liver graft from 

a brain-dead donor 10 days before because of alcoholic 

liver cirrhosis. This patient fell into brain death after LT 

operation. The donor had slightly elevated levels of serum 

liver enzymes and total bilirubin. Serum anti-HBs was nega-

tive and anti-HBc IgG was positive. Since the liver ap-

peared to be normal and the frozen-section liver biopsy 

showed only mild fatty changes, we decided to reuse this 

liver graft. The liver, heart and one kidney were recovered 

from this donor.

After an inverted T-incision, routine surgical proce-

dures for recipient hepatectomy were conducted. Since the 

liver graft was previously reconstructed by using the pig-

gy-back technique in the first recipient, the recipient retro-

hepatic inferior vena cava (IVC) was completely preserved 

for application of the modified piggy-back technique.

At the back table, the procured liver graft of 1,430 g 

in weight was processed for removal of the unnecessary 

structures (Fig. 2). The suprahepatic IVC was trimmed at 

the previous anastomosis line (Fig. 3A), thus no IVC por-

tion from the first recipient was left. The infrahepatic IVC 

stump was already closed at the time of first LT (Fig. 3B). 

The main portal vein was transected at the previous anas-

tomosis line (Fig. 3C, D). In contrast, the hepatic artery 

included a long arterial segment and an aortic patch of 

the first recipient (Fig. 3C, D).

Since the patient suffered from fulminant hepatic fail-

ure, no collaterals were developed, active venovenous by-

pass using the dual inflow catheters from the common 

iliac vein and the main portal vein was performed. A 

modified piggy-back technique of suprahepatic IVC re-

construction was used (Fig. 4A). Additional 4 cm-long 

longitudinal incisions were made at both recipient and 

graft IVCs (Fig. 4B, C). These procedures made the IVC 

anastomosis sufficiently large (Fig. 4D). The main portal vein 

was reconstructed as end-to-end anastomosis (Fig. 5A). 

The redundant portion of the hepatic artery, which was 

derived from the first recipient, was resected and the 

graft’s own hepatic artery was anastomosed to the hepatic 

artery stump the second recipient (Fig. 5B). Biliary re-

construction was performed in duct-to-duct anastomosis of 

the common bile duct with T-tube insertion (Fig. 5B). The 

explant liver pathology revealed submassive hepatic ne-

crosis, which was compatible with toxic hepatitis (Fig. 6).

At posttransplant day 1, the arterial resistive index of 
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Fig. 3. Gross photograph of the 
bench work. (A) The suprahepatic 
inferior vena cava was trimmed 
at the previous anastomosis line. 
(B) The infrahepatic inferior vena 
cava stump was already closed 
at the time of first transplanta-
tion. (C) The main portal vein 
was transected at the previous 
anastomosis line. (D) The hepatic 
artery included a long arterial 
segment and aortic patch of the 
first recipient.

Fig. 4. Gross photograph of the 
inferior vena cava (IVC) recon-
struction. (A) The IVC was total-
ly clamped under active venove-
nous bypass. (B) A 4 cm-long 
longitudinal incisions were made 
at the caudal side of the recipient 
IVC opening. (C) A 4 cm-long 
longitudinal incisions were made 
at the caudal side of the graft 
IVC opening. (D) Two enlarged 
IVC openings were well matched, 
making a wide anastomosis open-
ing.

Doppler ultrasonography was lowered to 0.2, indicating 

arterial stenosis. Direct celiac arteriogram showed pre-

served hepatic arterial flow (Fig. 7A), thus the splenic ar-

tery was embolized to improve the hepatic arterial flow 

(Fig. 7B). The peak of serum liver enzyme levels were 

aspartate transaminase 1,063 IU/L and alanine trans-

aminase 512 IU/L at posttransplant day 3. Since the pre-

transplant general condition of this patient was very poor, 

the hospital stay was prolonged and she was discharged 

51 days after LT operation although no major posttrans-
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Fig. 5. Gross photograph of the 
hilar structure reconstruction. (A) 
The portal vein was reconstruct-
ed as end-to-end anastomosis. 
(B) The redundant portion of 
the hepatic artery was resected 
and the graft’s own hepatic artery 
was anastomosed to the recipi-
ent hepatic artery stump. Biliary 
reconstruction was performed in 
duct-to-duct anastomosis of the 
common bile duct with T-tube 
insertion.

Fig. 6. Gross photograph of the explant liver graft showing 
parenchymal necrosis.

plant complication developed (Fig. 8) and recovery of the 

graft liver function was uneventful. She is currently alive 

for 3 years with co-medication of tacrolimus and myco-

phenolate mofetil. Since there was risk of reactivation of 

occult HBV infection from donor anti-HBc positivity, 

HBV immunoglobulin is administered every 4 months.

DISCUSSION

Organ shortage results in high rates of waiting list mor-

tality and dropout of candidates for deceased donor LT. 

Although alternative techniques have been developed in-

cluding the use of liver graft splitting, living donors, dom-

ino procedure, and marginal grafts, the number of avail-

able liver grafts does not meet the increasing demand.1 

The number of deceased donors has been limited in 

Korea, many urgent LT candidates have died or under-

gone living donor LT.13,14

Reuse liver graft is regarded as one of the marginal 

donors. Depending on the urgency of LT candidates, most 

available marginal grafts can be used to save the LT can-

didates’ lives. This case was the 5465th case of overall 

LT and the first case of reuse LT in our institution. It 

was also the 824th case of adult deceased donor LT.

Ortiz et al.8 queried the United Network for Organ 

Sharing (UNOS) database for reuse graft LT, in which 

there were 11 cases from 1994 to 2003. The days from 

the first LT and graft procurement ranged from 1 day to 

1,776 days; seven within 7 days and each one at 8 days, 

17 days, 1,013 days and 1,776 days. Nine of the 11 grafts 

functioned well in the second recipient. Tayar et al.9 also 

reported a case of reuse LT after 13 years of the first LT.

Besides the recipients of deceased donor LT, the recipi-

ents of living donor LT can be reused. Hu et al.15 reported 

one case of successful reuse of extended right living do-

nor liver graft after brain death of the first recipient. The 

first recipient, who had acute liver failure caused by hep-

atitis A virus infection, experienced brain death on the 

second day after LT. On the seventh day, the liver graft 

was procured with a patent hepatic artery, bile duct, portal 

vein, and reconstructed outflow and successfully im-

planted into the second recipient. The second recipient ex-

perienced a long-term survival of more than 8 years.15

Experience in our case and the literature review suggest 

that the reuse liver graft can be include one of the margin-

al grafts which can be transplantable to the LT candidates 

requiring urgent LT.
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Fig. 7. Direct celiac arteriogram 
taken at posttransplant day 1. 
(A) The hepatic arterial flow was 
well preserved. (B) The splenic 
artery was embolized to improve 
the hepatic arterial flow.

Fig. 8. Posttransplant imaging 
study findings. There was no ab-
normality in the computed tomo-
graphy scans taken at posttrans-
plant 2 weeks (A), 1 year (B), 
2 years (C) and 3 years (C).
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