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Case Report

Portal bifurcation reconstruction using own hepatic vein
grafts due to portal vein anomaly of the living donor for
the patient with portal vein thrombosis

Akira Umemura, Hiroyuki Nitta, Takeshi Takahara, Yasushi Hasegawa, Hirokatsu Katagiri,
Shoji Kanno, Megumi Kobayashi, Taro Ando, Taku Kimura, and Akira Sasaki

Department of Surgery, Iwate Medical University Hospital, Yahaba, Japan

A 57-year-old Japanese female was considered for living donor liver transplantation (LDLT) due to end-stage liver
cirrhosis caused by primary biliary cholangitis with portal vein thrombosis (PVT) formation. A 26-year-old daughter of
the patient was selected as a living donor; however, a computed tomography examination revealed trifurcated-type
portal vein anomaly (PVA). Preoperative liver volumetry showed that the right lobe graft was necessary for the recipient;
therefore, reconstruction of the portal vein bifurcation during LDLT was necessary. We planned to extract the recipient’s
own hepatic vein grafts after total hepatectomy, and these would be attached with anterior and posterior portal branches
as jump grafts. We performed laparoscopic donor hepatectomy as usual, and the recipient’s hepatic vein grafts were
anastomosed on the bench. Then, the liver graft was inserted, and the hepatic vein reconstruction was routinely
performed. We confirmed the alignment between the recipient’s portal vein and the bridged hepatic vein graft of the
liver graft’'s posterior branch, and anastomosed these two vessels. Moreover, we confirmed the front flow and ex-
pansion of the reconstructed posterior branch by declamping only the suprapancreatic side of the portal vein. The
decision regarding the punch-out location was crucial. We confirmed the alignment between the reconstructed posterior
branch and the bridged hepatic vein graft of the anterior branch, and anastomosed these two vessels employing the
punched-out technique. In LDLT, liver transplant surgeons occasionally encounter living donors with PVA or recipients
with PVT. Our contrivance may be useful when the liver graft needs reconstruction of portal vein bifurcation. (Ann
Hepatobiliary Pancreat Surg 2020;24:533-538)
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INTRODUCTION

Portal vein thrombosis (PVT) is a critical preoperative
problem in patients with end-stage liver disease, and the
incidence of PVT is higher in patients with liver cir-
rhosis." Previous reports described that PVT is associated
with an increased major complication rate and results in
higher mortality.” However, the presence of PVT is no
longer considered an absolute contraindication for living
donor liver transplantation (LDLT) because of the prog-
ress in surgical advancement and perioperative manage-
ment after LDLT.

Portal vein anomaly (PVA) is also an important factor

for a living donor candidate.’ Typically, in clinical prac-
tice, candidates with PVA tend to be excluded from the
living donor due to difficulties in reconstruction and the
presumed long ischemic time. In addition, reconstruction
of portal vein bifurcation is extremely difficult, because
it is necessary to simulate an appropriate alignment before
reperfusion.

In this article, we report an extremely rare case of por-
tal vein bifurcation reconstruction using the hepatic vein
grafts of a recipient with PVT due to PVA in the living

donor.
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CASE

A 57-year-old Japanese female was referred to Iwate
Medical University Hospital to be considered for LDLT
due to end-stage liver cirrhosis caused by primary biliary
cholangitis. She had several episodes of ascites accumu-
lation and a computed tomography (CT) scan revealed
PVT (Fig. 1). Routine laboratory investigations showed
serum total bilirubin, aspartate aminotransferase, alanine
aminotransferase, albumin, creatinine, and sodium levels
of 2.8 mg/dl, 70 IU/L, 26 IU/L, 1.7 g/dl, 0.6 mg/dl, and
140 mmol/L, respectively, a prothrombin time interna-
tional normalized ratio of 1.80, and a platelet count of
8.4X104/u1. Therefore, her Child-Pugh and end-stage liver
disease scores were 10 and 12, respectively. From these
work-up examinations, we concluded that her prognosis

would worsen if she does not undergo liver transplantation

as soon as possible. Furthermore, a PVT had already
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formed due to severe portal hypertension. Thus, we at-
tempted to choose a living donor candidate among her
relatives.

A 26-year-old daughter of the patient volunteered to be
the living donor. Routine work-up examinations revealed
that the daughter was immunologically ideal; however,
CT examination showed a replaced right hepatic artery
and trifurcated-type PVA (Fig. 2). In addition, drip in-
fusion cholecystocholangiography CT also revealed the
trifurcated-type main branches of the hepatic bile duct and
the posterior hepatic bile duct overhung the supraportal
side of the posterior portal vein branch. The preoperative
liver needle biopsy revealed no noticeable histopatho-
logical change. Using liver volumetry, the right lobe vol-
ume of the donor was estimated to be 70.0% of her own
whole liver volume, and the graft volume/recipient body
weight ratio and percentage of graft volume/standard liver

volume were 1.17 and 60.0%, respectively (Table 1).

Fig. 1. (A) An Enhanced CT
examination revealed that the
PVT was formed at the hepatic
hilum. (B) In coronal view, the
PST started to form after con-
fluence of the splenic vein.

wer Transplant Donor H

Fig. 2. (A) Preoperative simula-
tion of the living donor reveal-
ed her type-Ill PVA. (B) A
three-dimensional CT examin-
ation also revealed a replaced
right hepatic artery.
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Other appropriate candidates of the living donor could not
be found among her relatives; therefore, we planned to
perform LDLT. However, portal vein reconstruction posed
a critical problem, because the recipient had PVT, and the
donor’s right lobe graft would have two portal vein lu-
mens due to PVA. This preoperative simulation helped us
realize that the recipient’s hepatic vein grafts should be
extracted as long as possible after total hepatectomy and
that these hepatic veins should be attached with the ante-
rior and posterior portal branches of the liver graft. We
also prepared to extract a great saphenous vein in case
the long hepatic vein grafts could not be extracted. We
applied laparoscopic donor right hepatectomy and trans-
ected the right hepatic duct after intraoperative chol-
angiography employing indocyanine green fluorescence

imaging (Fig. 3A). The portal branches were detected just

Table 1. Preoperative estimations of the recipient’s and do-
nor’s characteristics

Variable Recipient Donor

Physical findings

Height (cm) 151.0 153.0
Body weight (kg) 51.5 40.5
Body surface area (mz) 1.46 1.32
Standard liver volume (ml) 1007

Blood type (ABO, Rh) O+ O+

CT volumetry

Whole liver volume (ml) 863
Right lobe (ml) 604
Graft volume/Whole liver volume (%) 70.0
Graft volume/Recipient body weight 1.17
Graft volume/Standard liver volume (%) 60.0

as predicted in the preoperative simulation; therefore, we
transected both branches of the portal vein after test
clamping and intraoperative sonography (Fig. 3B). On the
other hand, the recipient’s total hepatectomy was routinely
performed, and the main portal vein was successfully
transected without PVT at the suprapancreatic side. Two
long hepatic vein grafts were extracted from her own liver
specimen on the bench, and then, these extracted hepatic
vein grafts were anastomosed to the portal branches after
usual graft perfusion. The right lobe graft was inserted,
and reconstruction of the hepatic vein was routinely
performed. We confirmed the alignment between the re-
cipient’s portal vein and the bridged hepatic vein graft of
the graft’s posterior branch, and anastomosed these two
vessels (Fig. 4A). Then, we confirmed the alignment be-
tween the reconstructed posterior branch and the bridged
hepatic vein graft of the graft’s anterior branch, and anas-
tomosed these two vessels employing the punched-out
technique (Fig. 4B). We started blood reflow of the trans-
planted liver graft, and intraoperative sonography revealed
good hepatopetal flow of the reconstructed portal vein
branches (Fig. 4C). Schemas of these procedures are
shown in Fig. 5. Finally, hepatic artery and biliary tract
reconstructions were performed. Her postoperative recov-
ery was almost satisfactory without major complications,
and postoperative enhanced CT examination revealed the
patency of the reconstructed portal branches (Fig. 6). She
was discharged from our hospital on the 67th post-

operative day after physical rehabilitation for daily life af-

ter discharge.

Fig. 3. We performed laparoscopic donor right hepatectomy. (A) We performed intraoperative cholangiography using indocyanine
green fluorescence imaging before transection of the right hepatic duct. (B) Anterior and posterior portal branches were in-

dividually taped as preoperative simulation.
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Fig. 5. Schemas of portal vein bifurcation reconstruction is
shown. (A) Two long hepatic vein grafts were anastomosed
to the portal branches on the bench. (B) The posterior branch
with hepatic vein graft was anastomosed to the recipient’s
main portal vein. (C) Punched-out anastomosis of the anterior
branch was performed on the interposed hepatic vein graft.

DISCUSSION

Recipient work-up examinations typically reveal PVT,
which poses one of the most intricate problems in LDLT.

Some case series have already confirmed that patients
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Fig. 4. Surgical procedure of
portal vein bifurcation recon-
struction is shown. (A) The pos-
terior branch with interposition
hepatic vein graft was anasto-
mosed with recipient’s portal
vein. (B) We confirmed the align-
ment between the reconstructed
posterior branch and the bridged
hepatic vein graft of the graft’s
anterior branch, and anastomosed
these two vessels employing the
punched-out technique. (C) The
reconstructed portal vein bifur-
cation supplied a good hepato-
petal flow.

Fig. 6. A postoperative protocol CT revealed patency of re-
constructed portal vein bifurcation without any complications.

with PVT required more complex surgeries in LDLT
compared to deceased donor liver transplantation. Howev-
er, Hibi et al.* reported that comparable long-term out-
comes were achieved in patients with complete PVT as
long as the physiological portal inflow was restored.” In
LDLT, securement of physiological portal inflow might
be the priority for the recipient, because non-physiological
portal inflow is correlated with a higher complication rate
brought about with issues such as re-PVT and gastro-
intestinal bleeding.’ In this case, preoperative simulation
revealed that we would be able to transect the recipient’s
portal vein at the suprapancreatic side; therefore, it was

not necessary to employ a mesoportal jump graft and per-
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form non-physiological portal inflow.

On the other hand, we were confronted with the living
donor’s PVA. Previous reports revealed that PVA is ob-
served in 20-35% of the population.3’5 Cheng et al.’ classi-
fied intrahepatic portal vein variations into five different
types, and our living donor had type-IIl PVA, in which
the right posterior portal vein arises directly from the
main portal vein as its first branch. Type-III PVA is the
second commonest variant, observed in 0.7-3.0% of the
population.3 It is very difficult to perform intraoperative
clamping, especially during laparoscopic donor hepatec-
tomy. We invented laparoscopic donor hepatectomy em-
ploying the Glissonean approach;’ however, using this ap-
proach for PVA is impossible due to the different branch-
ings of the vessels and hepatic ducts. We employed in-
dividual taping and transection for this critical laparo-
scopic donor hepatectomy. Type-III PVA also affects the
recipient’s portal vein reconstruction, because it is ex-
pected that two portal vein anastomoses are to be per-
formed on two different veins in the recipient. If the re-
cipient did not have PVT, we might consider extracting
and using her own portal vein bifurcation graft, because
portal vein reconstruction by single anastomosis after the
insertion could shorten the warm ischemic time.” Howev-
er, we could not use her own portal vein bifurcation graft
due to PVT. In this case, Reversed middle and left hepatic
vein graft was not also suitable because the alignment and
the angle of the bifurcation was limited; therefore, we
planned to extract her own hepatic vein grafts and attach
these hepatic veins with the anterior and posterior portal
branches of the liver graft. Certain factors, such as dis-
crepancy of the vessel diameters, the top and bottom parts
of the vessels, tension after anastomosis, and alignment
of the anastomosed portal vein, are crucial for portal vein
reconstruction. We cautiously checked the alignment be-
tween the main portal vein of the recipient and the hepatic
vein jump graft of the posterior branch, because the poste-
rior branch should be straight for the end-to-side anasto-
mosis of the anterior branch. Moreover, we confirmed the
front flow and expansion of the reconstructed posterior
branch by declamping only the suprapancreatic side of the
portal vein. It was very crucial to decide the location of
the punch out. We surmised that the tension and angle
of the end-to-side anastomosis of the anterior branch

should not be very tight, because liver regeneration after

LDLT would change the alignment of the anterior branch.
Therefore, a slight slackening of the reconstructed anterior
branch appeared to be the best option to avoid kinking.

In this paper, we described an extremely rare case of
portal bifurcation reconstruction using the recipient’s own
hepatic vein grafts due to PVA in the living donor and
the fact that the recipient suffered from PVT. Careful pre-
operative simulation and alignment checking of the poste-
rior branch after insertion are mandatory to perform this
procedure safely and quickly. Stagnation of the portal vein
reconstruction after the insertion will prolong the warm
ischemic time and influence graft survival negatively. In
LDLT, as liver transplant surgeons occasionally encounter
living donors with PVA, our contrivance may be useful
when the liver graft needs reconstruction of the portal

vein bifurcation.
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