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ABSTRACT: Living donor liver right lobe transplantation
using donors with variation of the right sectorial portal vein
is considered a challenging procedure in terms of the donor's

safety and the complexity of reconstruction in the recipient.

We describe an innovative technique to reconstruct double
portal vein orifices via a deceased donor iliac vein graft. The
postoperative course of the recipient was uneventful. Doppler
ultrasound on the fourth postoperative month revealed
equivalent flow in both portal vein branches. Reconstruction
of double right portal vein branches using a cryopreserved iliac
vein is a valuable technique for utilizing right lobe grafts with
challenging portal vein anatomy.
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Introduction

iving donor liver transplantation is being
performed more frequently in countries with
a limited cadaveric organ supply. A right liver
lobe graft is preferred to a left lobe graft because of
its volume advantage despite the vascular and biliary

variations that occur more frequently in the right lobe.

The incidence of portal venous variations is between
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10% and 35% in different series."” It is not uncommon
to create two orifices in the donor for anastomosis of
the portal vein, if an associated anatomic variation
exists. Several methods have been described for the
anastomosis of two portal venous orifices to the
recipient. Among these, back-wall plasty combining
two orifices to one and graft interposition either with
excision of the recipient portal vein or using a cadaveric
iliac vein are the most commonly used techniques.'*”
Patients with complex portal venous anomalies are
usually not considered as donors because the distance
and the angle between anterior and posterior branches
of the portal vein challenges the reconstruction.'® In this
report, we describe an innovative approach to venous
plasty reconstruction technique by using deceased donor
iliac vein grafts in portal vein variations.

Surgical technique

A 62-year-old woman with the diagnosis of HCV
cirrhosis was admitted to our hospital for right lobe
living donor liver transplantation. The MELD score was
17 and the liver function status was Child C. The donor
was her 33-year-old son. Volumetric CT angiography
revealed a right lobe of 714 g and the estimated graft
weight to recipient body weight ratio was 1.05. The
donor anterior segment of the right portal vein
originated from the left portal vein (Fig. 1). During the
donor operation, the parenchyma was initially dissected,
thereafter, the right biliary duct, right hepatic artery
and right anterior- posterior portal vein branches
were transected 3 mm above the confluence. The graft
was taken to the back-table and perfused with HTK
solution. The diameters of the anterior and posterior
portal vein orifices were 9 and 7 mm, respectively (Fig.
2). The distance between the two orifices was 14 mm,
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Fig. 1. CT angiography of the donor reveals common trunk
of the right anterior sectoral branch and the left portal vein
representing a portal vein anomaly. RAPV: right anterior portal
vein; RPPV: right posterior portal vein.

Fig. 2. Back-table image of the graft shows two portal vein orifices
that are distant from each other.

and the outer distance was 30 mm. In our method, two
cryopreserved cadaveric iliac vein grafts were used to
reconstruct the double orifices. We used the first graft to

preserve the physiologic angle between the two orifices.

The second graft however was an interposition graft

which was used to include the two orifices like a funnel.

A cryopreserved cadaveric iliac vein was irrigated and
dilated with physiologic saline. The upper 3 cm portion
of the iliac vein was removed and incised in its long
axis to create an elliptical patch. Two oval holes were
created on the patch to accommodate the corresponding
portal vein orifices. The anterior and posterior portal
vein orifices were anastomosed to the holes in the patch
using continuous 7.0 polypropylene sutures with the
preservation of anterior and posterior portal veins in
their original places. Separately, a 5-cm segment of iliac
vein was anastomosed circumferentially to the elliptical
patch with the end-to-side technique using continuous
7.0 polypropylene sutures. The diameter of the second
graft was adjusted to the outer distance of the two
orifices which measured 3 cm (Fig. 3).

After completion of the anastomoses and reperfusion

Cryopreserved
iliac vein (2) E

Fig. 3. Portoplasty technique at the back-table. A: Two oval holes
are created on the patch to accommodate the corresponding
portal vein orifices. B: The anterior and posterior portal vein
orifices are anastomosed to the existing holes in the patch. C:
Circumferential anastomosis is performed between the patch
and another 5-cm iliac vein graft segment. D: The portoplasty
is completed. E: The portoplasty technique is illustrated. RHV:
right hepatic vein; RAPV: right anterior portal vein; RPPV: right
posterior portal vein.
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Fig. 4. A: End-to-end portal vein anastomosis between the
reconstructed graft portal vein and the recipient portal vein is
performed. B: After reperfusion, uneventful portal vein inflow.

of the graft at the recipient (Fig. 4), intraoperative
Doppler ultrasound was performed showing un-
interrupted hepatopedal portal venous inflow in both
sectorial branches. Daily Doppler ultrasonography and
CT angiography on postoperative day 7 revealed patent
portal venous inflow (Fig. 5). The patient was discharged
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Fig. 5. CT angiography on postoperative day 15 shows normal
intraluminal contrast enhancement of the sectorial right portal
vein branches. RAPV: right anterior portal vein; RPPV: right
posterior portal vein.

Fig. 6. Doppler ultrasound four months after transplantation
reveals sufficient portal venous flow in right portal vein sectorial
branches.

uneventfully on postoperative day 15. Doppler ultrasound
was performed four months after transplantation and
revealed excellent portal inflow in the main portal vein
and right portal vein sectorial branches with the following
values: main portal vein volume, 1500 mL/min, and
velocity 55 cm/sec; right anterior portal vein volume 834
mL/min and velocity 60.2 cm/sec; right posterior portal
vein volume 720 mL/min and velocity 87 cm/sec (Fig. 6).

Discussion

Eligible donor availability is a crucial step in living
donor liver transplantation. Blood group mismatch, age,
insufficient graft and/or remnant liver lobe volumes,
and hepatosteatosis of the graft, all require exclusion of
the candidate from donation. Sometimes, a donor with
anatomical variations is the only alternative to provide
a graft, therefore, utilization of donors with anatomic
variations should be considered if there is the shortage
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of more suitable donors. Considering the incidence
of portal venous anomalies is as high as 25% in any
population, new reconstruction techniques may help to
recruit more donor candidates for the procedure.

Portal vein anomalies are classified into four
categories: single left and right lobe division of the
portal vein is type 1, trifurcation of the anterior-
posterior segments of the right portal vein with the
left portal vein is type 2, and early segmentation of the
right posterior branch of the portal vein is type 3. If the
anterior sectorial branch of the right portal vein arises
from the left portal vein, the anomaly is type 4.

In grafts with two portal vein orifices, both portal
vein branches have to be anastomosed to the recipient.
The risk of portal venous thrombosis increases if the
orifices of the portal vein branches are anastomosed
separately. Therefore, reconstruction of the portal
vein segments with a graft to combine both sectorial
branches becomes the method of choice.

Asan's group made a discoid excision on the anterior
and posterior branches of the donor portal vein and
repaired this vein by creating a venoplasty. However,
this is an additional procedure, which may impact
donor safety. Another technique has been described
by the same group as end-to-end anastomosis of the
donor portal vein after excision of the anterior and
posterior sectorial branches.'®’ In recent years, Y-graft
portoplasty has been the preferred reconstruction
technique and is derived either from the recipient portal
vein or a cadaveric iliac vein.'*” However, the following
drawbacks may be expected with this technique: 1) both
native portal venous and cadaveric iliac vein grafts have
the risk of size and angle mismatch between the donors
segmental portal vein branches and the vascular graft;
2) if the Y-graft is derived from the native portal vein,
additional risks may occur such as partial thrombus in
the vascular graft, increased wall thickness of the portal
vein secondary to cirrhosis, and challenging dissection
due to previous surgical and interventional procedures
in the native liver; and 3) if present, preexisting
hepatocellular cancer in the native liver may threaten
the vascular graft.

In patients with type 2 portal venous anatomic
variation, the back-wall plasty reconstruction procedure
is the most frequently used alternative. However, back-
wall plasty is created at the back-table, once the graft
is reperfused, so the sectorial branch orifices can lose
their original shape and may lead to hemodynamically
impaired inflow. If the distance between anterior and
posterior right portal venous branches is too long (type
3) to create a plasty, a U-graft can be used as described
by Xu et al.”! The U-graft has the disadvantage of
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short distance between the anastomosis and the inner
wall of the loop, which may cause resistance to portal
venous inflow. No technique has been described to
reconstruct type 4 portal venous variations. The
reconstruction technique we describe in this report
can create uneventful graft perfusion by preserving the
native physiological angles of the anterior and posterior
portal sectorial branches. We believe this reconstruction
technique may even be considered in type 4 portal
venous anatomy.

In conclusion, we describe a new reconstruction
technique for the anastomosis of the sectorial right
portal vein branches in patients with complex right
portal venous anomalies. This method may be used in
challenging portal venous anatomic variations and may
decrease the number of rejected donors.
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