
Introduction

Portal vein reconstruction might be a challenge in cer-
tain cases of liver transplantation. The problem usually
occurs due to small vessels in pediatric transplantation
and/or living donor and split liver transplantation, or as
a result of extensive grade 2–4 portal vein thrombosis in
adult recipients.

Case report

A 60-year-old woman presented herself with decom-
pensated alcoholic liver cirrhosis. She suffered from bi-
lateral necrosis of the femoral head, for which a total en-
doprothesis implantation should have been performed.
However, it was cancelled due to her poor hemostatic
state and poor life expectancy. She was put on OLT
waiting list after all evaluations had been completed ac-
cording to our protocol. CTA and US had showed re-
verse flow in her portal vein and she had extensive ve-
nous collaterals at the time of listing. The patient
underwent surgery on January 28, 2009, with a full size
adult liver graft from a deceased donor. The hepatec-
tomy was performed by standard technique, cross
clamping the caval vein. The portal vein was found to be
small and tenuous, but intact, and after flushing it with
heparin, a standard end to end anastomosis was per-

formed, with 6.0 running suture, knotted over a growth
factor. Intraoperative US showed slow, but stable ante-
grade portal flow (15–20 cm/s). The arterial and chole-
dochal anastomoses were performed with standard su-
tures, respectively. On the first postoperative day there
was no detectable flow in the portal vein by US. At re-
operation an intact and open portal vein was found,
however no effective flow could be detected. After un-
successful attempts to reconstruct normal portal flow, we
decided to perform a venous conduit between the con-
fluent site of the mesenteric superior/splenic veins and
the donor portal vein, by using the proper part of the
donor iliac vein (Fig. 1). The performed conduit re-
sulted in an undetectable slow antegrade flow that was
considered insufficient. A gastric coronary vein was iso-
lated and ligated in hope of increasing the portal inflow.
Since it was unsuccessful, we decided to perform a cavo-
portal hemitransposition. The donor iliac vein conduit
was ligated and disconnected from the donor-portal
anastomosis side and anatomised end to side to the in-
frahepatic/suprarenal site of caval vein by 6.0 running
suture. The caval vein was narrowed by a Köper-band
until an 8–9 mmHg difference was achieved between
the pressures measured through the inferior and supe-
rior caval vein lines. However, intraoperative ultra-
sonography could not show effective flow in the portal
system. As a rescue measure the umbilical vein of the
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donor liver was prepared and recanalised. Since a good
backflow was obtained from the liver graft an end to end
anastomosis was performed between the graft umbilical
vein and venous conduit originated from the mesen-
teric/splenic confluence. A very good anterograde flow
has been achieved (Fig. 2). Biliary leakage was detected
through the drains four days after the reoperation. The
patient was reoperated again. The origin of the leakage
was the biliary anastomosis, for which we performed a
hepaticojejunostomy with Roux-en-Y limb. After an un-
eventful postoperative period the patient was discharged
fifteen (15) days after the first operation in very good
condition. Seven months later her postoperative ab-
dominal hernia was repaired. Right now she is in excel-
lent condition. Follow-up US showed good flow
through the umbilical vein, via the left portal system and
right side throughout the whole liver.

Discussion

The absence of the portal vein was first described in
1957, and was also reported as the absence of portal bi-
furcation by Couinaud in 1993 [1]. This phenomenon
occurs mainly in childhood. Emre et al. summarized their
series of PSS and Rex bypasses in Mount Sinai Hospital
(USA) between 1992 and 2006 among non-transplanted
children. Of the 32 cases there were four portocaval,
three meso-Rex, and two mesocaval shunts. They found
that PSS may act as a bridge to OLT or represent an at-
tractive alternative in selected children with compensated
liver disease [2]. Fuchs et al. reported seven cases of
mesenterico-left portal Rex shunts as an effective solu-
tion for children with extrahepatic portal vein thrombo-
sis. They used internal jugular vein for grafting [3]. Re-
garding meso-Rex shunt and OLT, Gibelli et al. reported
effective Rex shunting for late portal occlusion after liver
transplantation in children [4]. Krebs-Schmidt et al. re-
ported the effectiveness of Rex shunt in children with
portal hypertension following liver transplantation. In
this very recent paper meso-Rex shunt was used primarily
for the resolution of PVT after OLT. Of the 25 children
recanalized umbilical veins were used only in three cases
[5], jugular veins were used in every other operation.
A similar situation might occur in adults, in cases of ex-
tended grade 4 PVT prior to OLT. Pre-existing portal
occlusion can be managed several different ways during
the implantation procedure. Eversion thromboen-
dovenectomy and bypass using a patent splanchnic vein
and cavoportal hemitransposition are the most often used
procedures to treat PVT [6]. Nikitin et al. collected data
from 2370 adult liver transplants. Portal vein conduits
were required in 1.5% at first transplants. Vein conduits
were constructed from donor iliac veins. They found a
higher rate (8.6% versus 1.4%) of PVT after portal vein
conduit in the first 3 months after transplantation. How-
ever, there was no negative impact on long-term graft
survival or patient survival [7]. Bonnet et al. reported ar-
terialisation of the portal vein performing a calibrated
end-to-side anastomosis between the donor splenic ar-
tery and the donor portal vein. They report 6-year fol-
low-up, without symptoms related to portal hypertension
and with normal liver function [8]. Wu et al. used cry-
opreserved vein grafts from the engorged coronary vein
to the liver graft portal vein in LRLT [9]. Paskonis et al.
found by reviewing the literature that 53 OLTs had been
performed with extended PVT either with cavoportal
hemitransposition (46 cases), and reno-portal anastomo-
sis (10 patiens) between 1996 and 2005. The survival
rate was 74%. They concluded that the ideal technique
to overcome PVT during OLT was still controversial
[10]. Gore-Tex graft was used by Hashimoto et al. to
solve the PVT after extended left lobe LRLT. The vascu-
lar jump graft was extra-anatomically interposed between
the recipient superior mesenteric vein and the donor um-
bilical vein [11]. Moon et al. substituted an intact um-
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Fig. 1. The lower part of the venous conduit: Anastomosis between
the confluent site of the mesenteric superior/splenic veins
and the donor iliac vein. The white arrow shows the anas-
tomosis

Fig. 2. The upper part of the venous conduit: Anastomosis between
the donor iliac vein and the recanalized umbilical vein. The
white arrow shows the umbilical vein in the Rex-sinus
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bilical portion of recipient’s left PV for the destroyed
right PV in a dual donor LRLT with two left lobe dona-
tion for one recipient, who suffered from grade 4 portal
thrombosis after TIPS and several inflammation [12].

Umbilical vein was also described as other substitute.
Reopened umbilical vein was used to reconstruct venous
outflow presented by Mergental et al. in 2007 [13]. Re-
construction of various vascular structures in liver trans-
plantation usually does not cause a problem due to the
availability of vessels of the deceased donor. Other sub-
stitutes have also been described for solving the problem,
like prostheses to enlarge the caval vein [14–16]. In our
report four of the reported technical approaches were ap-
plied and combined with final success. The patient had a
thromboendovenectomy with moderate effect first, then
a mesenterico-portal jump graft with donor iliac vein was
interpositioned, followed by a cavoportal hemitransposi-
tion and finally a mesenterico-umbilical (MesoRex) shunt
was performed with the composition of an interposed
donor iliac vein graft. We conclude that umbilical re-
canalisation should be considered as a method of choice
if the portal flow is inadequate following endovenectomy,
due to pre-existing PVT when the mesenteric part is in-
tact. The use of the recanalized umbilical vein is safe. In
certain cases of liver transplantations, the reconstruction
of portal flow could be a challenge that requires a case-
tailored combination of techniques.

Abbreviations

CTA – computer tomography angiography; LRLT – living related liver
transplantation; OLT – orthotopic liver transplantation; PSS – por-
tosystemic shunt; PVT – portal vein thrombosis; TIPS – transjugular
portosystemic shunt; US – ultrasonography
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