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Living donor liver retransplantation for primary non-function of liver
graft following multivisceral transplantation in a pediatric patient
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Multivisceral organ transplantation (MVOT) includes transplantation of three or more abdominal organs, generally in-
cluding the small bowel, duodenum, stomach, liver, pancreas, and colon. We here presented the detailed procedures 
of repeat living donor liver transplantation for primary non-function of the first liver graft following MVOT in a pediatric 
patient. A 6-year-old girl with chronic intestinal pseudo-obstruction underwent MVOT with 5-year-old donor organs. 
However, the primary non-function of the liver graft developed, and an emergency living donor liver transplantation 
operation using a left lateral section graft was performed on the third day after MVOT. The donor was the patient’s 
father. Portal flow interruption induced ischemic congestion of the whole small bowel, thus we used a series of por-
to-caval shunt to reduce the risk of ischemic splanchnic congestion during recipient hepatectomy and graft implantation. 
Other surgical procedures were the same as the standardized procedures for left liver graft implantation. The graft-re-
cipient weight ratio was 2.15. The patient was managed conservatively for 3 months and discharged in an improved 
condition at 4 months after MVOT. She finally passed away at 22 months after MVOT. We think that our experience 
will be helpful for surgeons to cope with portal vein clamping-associated splanchnic congestion during liver trans-
plantation and other abdominal surgeries. (Ann Hepatobiliary Pancreat Surg 2020;24:198-202)
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INTRODUCTION

Multivisceral organ transplantation (MVOT) includes 

transplantation of three or more abdominal organs, gener-

ally including the small bowel, duodenum, stomach, liver, 

pancreas, and colon.1 In some patients with renal failure, 

it is noted that the kidneys can also be included as an 

en-bloc graft.2 With advances in surgical techniques and 

development of potent immunosuppressive regimens, the 

patient survival rates following MVOT and intestinal trans-

plantation were improved to 92% at 1 year and 70% at 

5 years.3

However, MVOT is still regarded as a challenging sur-

gery to many transplant surgeons. The initial experience of 

MVOT may be faced with many technical obstacles, lead-

ing to prolongation of operation time and ischemic time. 

Our colleagues reported a case of pediatric patient who 

experienced severe post-reperfusion syndrome following 

implantation of seven abdominal organs and thereafter liv-

er retransplantation due to primary non-function (PNF) of 

the first liver graft.4 It was the same case that we herein 

reported.

We here presented the detailed procedures of repeat liv-

ing donor liver transplantation (LDLT) for PNF of the first 

liver graft following MVOT in a pediatric patient because 

portal flow interruption induced severe ischemic conges-

tion of the whole small bowel unlike in the usual LDL cases.
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Fig. 2.  Intraoperative photographs of multivisceral organ transplantation. (A, B) Abdominal organs were completely removed. 
(C) An aortic conduit is anastomosed to the recipient aorta. (D) Donor multivisceral organs were prepared at the back table. 
(E) The graft aorta stump was reconstructed at the aortic conduit. (F) The graft inferior vena cava was reconstructed. (G) The 
aorta conduit clamp was released. (H) The multivisceral organs were reperfused.

Fig. 1. Schematic illustration of multivisceral organ trans-
plantation.

CASE

A 6-year-old girl weighing 17 kg, with chronic intes-

tinal pseudo-obstruction was scheduled for MVOT. Four 

years before, she underwent gastropexy and segmental re-

section of the transverse colon due to gastric volvulus and 

congenital megacolon. However, the patient’s symptoms 

did not improve after surgery, thus she was repeatedly 

hospitalized and maintained on the programs of total pa-

renteral nutrition. She was finally scheduled for MVOT, 

including seven abdominal organs, the liver, spleen, stom-

ach, duodenum, small bowel, colon and pancreas (Fig. 1). 

The deceased donor was a 5-year-old female weighing 21 

kg suffered from medulloblastoma. Routine surgical pro-

cedures for MVOT were performed (Fig. 2), but the total 

ischemic time was prolonged. Just after graft reperfusion, 

severe postreperfusion syndrome developed, which was re-

covered through intensive intraoperative support.4

Soon after the MVOT operation, serum aspartate trans-

aminase (AST) and alanine transaminase (ALT) levels in-

creased rapidly: immediate postoperative AST 2,108 IU/L 

and ALT 2,351 IU/L; and the second day, AST 7,300 

IU/L and ALT 6,400 IU/L. The patient’s liver function 

was rapidly deteriorated, thus being diagnosed of PNF of 

the liver graft. 

An emergency LDLT operation using a left lateral sec-

tion graft was performed on the third day after MVOT. 

The donor for the patient was her father. After lapa-

rotomy, it is noted that the first liver graft was discolored 

(Fig. 3A). The hepatic hilum was dissected first. Just after 

clamping of the main portal vein, the whole small bowel 

became markedly discolored (Fig. 3B), because there was 

no outflow pathway of the splanchnic blood flow except 

the portal vein. A 10 cm-long segment of cold-stored iliac vein 

allograft was anastomosed to the retrohepatic inferior vena 

cava (IVC) and a porto-caval shunt was made (Fig. 3C). 

Under this porto-caval bypass, the recipient hepatectomy 
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Fig. 3. Intraoperative photographs of recipient hepatectomy during repeat living donor liver transplantation. (A) The first liver 
graft was discolored due to primary non-function. (B) The whole small bowel became discolored shortly after clamping of the 
main portal vein. (C, D) A cold-stored iliac vein allograft was anastomosed to the retrohepatic inferior vena cava (IVC) and 
the recipient portal vein (PV) stump, by which a porto-caval shunt was made.

Fig. 4. Intraoperative photographs of graft implantation during repeat living donor liver transplantation. (A) The left portal vein 
branch was isolated and a catheter was connected between the left portal vein stump (arrow) and the connecting part of the 
porto-caval shunt. (B) When the porto-caval shunt was clamped, the portal vein blood flow was bypassed through a catheter. 
(C) Portal vein was reconstructed under porto-caval shunt using a catheter (dotted arrow). (D) The disconnected catheter (arrow) 
was visible after the portal vein reconstruction.

Fig. 5. Posttransplant computed 
tomography scans. (A) Image 
taken 1 month after transplan-
tation showed no abnormality of 
the graft liver. (B) Image taken 
20 months after transplantation 
showed precirrhotic changes of 
the graft liver.

was performed (Fig. 3D).

At this time, we recognized that portal vein occlusion 

during portal vein reconstruction would induce ischemic 

congestion of the small bowel again. The main portal vein 

was dissected deeply and the right and left portal vein 

branches were isolated. A 15 cm-long catheter, which was 

used for usual intravenous fluid injection, was connected 

between the left portal vein stump and the connecting part 

of the porto-caval shunt (Fig. 4A). Thereafter, the graft 

hepatic vein was anastomosed to the recipient hepatic vein 

orifice under total clamping of the IVC and simultaneous 

clamping of the aorta jump graft because there was no 

outflow pathway of splanchnic venous blood flow. Just af-

ter graft hepatic vein reconstruction, the neck portion of 

graft hepatic vein anastomosis was clamped and then the 

IVC was released. This procedure took about 10 minutes 

to perform, which was an ischemic time of the small 

bowels. The connecting portion of the porto-caval shunt 

was separated (Fig. 4B), and the recipient right portal vein 

stump was anastomosed to the graft portal vein (Fig. 4C). 

During this procedure, the intravenous infusion catheter 

worked as another porto-caval bypass route (Fig. 4D), by 



Shin Hwang, et al. Liver retransplantation following multivisceral transplantation  201

which the small bowel was no longer congested. Other 

LDLT procedures were followed including the standard 

procedures for left graft implantation (Fig. 5A). The graft 

weight was 365 g, thus the graft-recipient weight ratio 

was 2.15.

The patient was managed conservatively for 3 months 

including 50-day stay in the intensive care unit and was 

discharged in an improved condition at 4 months after 

MVOT. She had suffered from repeated episodes of in-

flammation of the small bowel and colon and acute re-

jection of the liver (Fig. 5B). She finally passed away at 

22 months after MVOT.

DISCUSSION

This case was the first case of MVOT in Korea, which 

was performed in October 2011. Many cases of liver trans-

plantation have been performed in our institution,5,6 but 

MVOT has been regarded as a challenging surgery. We 

presume that the lack of experience on MVOT led to pro-

longation of total ischemic time, which might result in 

PNF of the liver graft because the tolerable ischemic time 

for the liver graft is shorter than the other abdominal 

organs.7

The lack of experience on MVOT also led us to face 

a difficult situation of severe splanchnic venous con-

gestion because the venous collaterals are completely in-

terrupted thus the portal vein works as the only outflow 

pathway of splanchnic blood flow. Just after observing se-

vere discoloration of the small bowels shortly after portal 

vein clamping, we recognized the risk of ischemic con-

gestion-associated damage to the transplanted small bow-

els at that time.

Our technical knacks to cope with liver retransplanta-

tion after MVOT were the adoption of timely porto-caval 

bypass to minimize the risk of splanchnic congestion. First, 

we used porto-caval bypass during hilar dissection, in 

which a large-sized iliac vein conduit was used. Second, 

since the graft hepatic vein reconstruction required com-

plete occlusion of the IVC, we temporarily clamped the 

aorta conduit to prevent the incidence of small bowel 

congestion. It induced total ischemia of the small bowel, 

but we presumed that ischemic insult is better than ische-

mia combined with severe venous congestion. Third, we 

also used a small-caliber porto-caval bypass conduit be-

tween the left portal vein branch and the IVC. Because 

the recipient body size was small, small bypass blood 

flow less than 100 ml per minutes appeared to be enough 

to prevent small bowel congestion.

The concept of porto-caval bypass for pediatric LDLT 

was applied to our recent case with advanced pancreato-

blastoma. The 4-year-old patient underwent LDLT oper-

ation which was combined with spleen-preserving region-

al total pancreatectomy and portal vein homograft interposi-

tion. The patient received spleen-preserving distal pan-

createctomy which was performed first, and then comple-

tion regional total pancreatectomy was performed under 

the superior mesenteric vein-IVC bypass.8

In Korea, there is a small but considerable demand for 

intestinal transplantation and MVOT in pediatric patients. 

Chang et al.9 at the Seoul St. Mary’s Hospital reported 

that 5 children and 10 adults (6 months to 69 years of 

age) underwent bowel transplantation during 10 years. The 

primary diseases noted in adults included mesenteric ves-

sel thrombosis in 4, strangulation in 2, and visceral myo-

pathy, malignant gastrointestinal stromal tumor, mesen-

teric lymphangiectasis, and injury in each one. Pediatric 

cases involved Hirschsprung disease in 2, visceral myo-

pathy in 2, and necrotizing enterocolitis in 1. The bowel 

transplantation was performed using living donors in 3, and 

deceased donors in 12. The types of transplantation were 

isolated intestinal transplantation in 14, and modified 

MVOT in 1.

To our knowledge, this case is the first pediatric case 

of repeat LDLT following MVOT. We think that our ex-

perience will be helpful to cope with portal vein clamp-

ing-associated splanchnic congestion during liver trans-

plantation and other abdominal surgeries going forward.
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