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Liver transplantation (LT) has been accepted worldwide
as standard of treatment for end-stage liver disease. Due
to expanding indications for LT and shortage of cadaveric
donors, living donor liver transplantation (LDLT) has
emerged as an important alternative to augment the donor
pool (1). Justifiably, donor safety is the fundamental priority
in LDLT.

Donor safety is ensured by adequate remnant liver
volume with good perfusion and drainage. Delineation
of hepatic venous anatomy by preoperative imaging is
crucial for surgical planning. Insufficient hepatic venous
outflow could result in severe congestion with subsequent
liver dysfunction. Therefore, venous outflow must be
meticulously secured in both the donor and the recipient
(2-4). We herein report a successful case of a left liver donor
with a significant segment 8 hepatic vein (V8) reconstructed
with a ringed polytetrafluoroethylene (PTFE) graft in order
to alleviate extensive congestion in the remnant anterior
segment of the donor remnant liver.

The donor was a 37-year-old man, cousin of the
recipient who was diagnosed with recurrent hepatocellular
carcinoma in the remnant liver two years after undergoing
right hepatectomy. The donor had a body mass index of
18.6 kg/m’. He had no significant medical history, and his
clinical and laboratory examinations were unremarkable.
Computed tomography (CT) angiography revealed a
calculated liver volume of 1,267 mL, with the left liver
being 522 mL, consisting 41.2% of the total liver volume.
Preoperative congestive volume studies were not done, but
assessment for congestion was intended intraoperatively
with test clamping. Contraction of the recipient’s right
hepatic fossa from previous right hepatectomy precluded
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the feasibility of a right liver donation. However, the
donor had a middle hepatic vein (MHV)-dominant
right liver, with a small right hepatic vein (RHV) and a
significant V8 outflow (Figure I).

The recipient did not have other donor-compatible
candidates in his family and had a low chance of receiving
a cadaveric liver given a model for end-stage liver disease
(MELD) score of 7 points. After understanding the risks,
benefits and contingencies of the procedure, with emphasis
on possible donor hepatic venous reconstruction to optimize
outflow, both the donor and the recipient expressed their
strong desire to proceed with LDLT. Informed consent was
obtained from both parties.

During transection of the liver parenchyma, the
exposed V8 measured 8 mm (Figure 2A). Test clamping of
V8 resulted in an unexpectedly large demarcated area of
congestion in the remnant right liver (Figure 2B). The V8
tributary was subsequently tagged for reconstruction before
being divided. After graft procurement, a ringed PTFE
interposition graft (8 mm x 50 mm) was anastomosed in
place as conduit between the V8 stump of the remnant liver
and the IVC (Figure 2C). Upon release of the V8 bulldog
clamp, the congested area immediately resumed a pinkish
coloration (Figure 2D). Intraoperative Doppler ultrasound
confirmed its patency, as well as biphasic V8 waveform.
Since the congestion of the entire anterior segment resolved
(Figure 2D), reconstruction of V5 was deemed to be
unnecessary. All successive surgical steps of left liver graft
procurement were routine (5).

The left liver graft, comprising segments 1 to 4 and the
MHYV, weighed 516 grams and had a graft-to-recipient
weight ratio of 0.67%. The donor’s remnant liver was
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Figure 1 Donor CT angiography showing (A) an MHV-dominant right liver with a significant V8, and (B) a relatively small RHV. CT,

computed tomography; MHYV, middle hepatic vein; RHYV, right hepatic vein; IRHYV, inferior right hepatic vein.

Figure 2 Intraoperative findings: (A) isolated V8 measuring 8 mm; (B) large demarcated area of congestion after test clamping; (C) ringed

PTFE interposition graft between the V8 stump and the IVC; (D) almost immediate disappearance of congestion after V8 reconstruction.

PTFE, polytetrafluoroethylene; IVC, inferior vena cava.

59.3% of his estimated total liver volume.

The postoperative courses of both the donor and the
recipient were uneventful. The donor received intravenous
heparin infusion (100 U/kg/day) for two weeks. Doppler
ultrasound on postoperative days 1, 4, 13, and 90 showed
consistent patency and functionality of the reconstructed
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V8-IVC conduit. CT angiography at three months showed
patent outflow of V8, RHV, and IRHV, with the remnant
right liver regenerating to 972 em’. CT angiography at
6 months showed patency of the reconstructed V8 and
PTFE interposition graft (Figure 3). Six years after LDLT,
both the donor and the recipient are in good clinical health
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Figure 3 Donor CT angiography 6 months after donation shows
a patent V8-PTFE graft outflow. CT, computed tomography;
PTFE, polytetrafluoroethylene.

with sustained venous patency.

LDLT has proven to be a highly efficacious alternative
to deceased donor LT (1). In our center, LDLT constitutes
88% of all performed LTs. The primary goal of LDLT
is to optimize recipient outcome without compromising
donor safety. Preoperative mapping and identification of
liver anatomy are critical for donor selection and surgical
planning. Insufficient hepatic venous outflow is a serious
technical complication for both donor and recipient; a
resulting hepatic congestion may lead to a highly morbid
sequelae and even mortality (2,3).

Hepatic venous outflow reconstruction with an
interposition graft has been adopted widely for right liver
recipients without MHYV drainage to alleviate hepatic
venous congestion in the right anterior segment (6,7).
Reconstruction of MHV tributaries was previously
accomplished using autologous or homologous vascular
grafts (7,8). In countries where deceased organ donation
is scarce, the relative undersupply of vascular allografts
has sparked an interest in the utility of artificial grafts as
an alternative (7). Hwang et /. demonstrated satisfactory
results for MHYV reconstruction using PTFE grafts, with
high patency rates comparable to that of iliac vein grafts (7).
Yi er al. has likewise reported the utility of PTFE as
interposition graft for V5 and V8 outflow reconstruction
in the recipient (9). Complications associated with
PTFE used for right liver graft MHV reconstruction,
including infection and migration into the gastrointestinal
tract, was observed to be 0.5% (10). In our center, both
cryopreserved homologous vascular grafts and synthetic
grafts for MHV tributary reconstruction, when indicated,
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have routinely been used in recipients; no PTFE-related
infections or migration have been encountered in all cases.
A cryopreserved homologous graft was not considered for
the donor in order to mitigate the risk of infection or an
allogenic immune reaction; on the other hand, autologous
venous grafts, such as the internal jugular vein, would have
entailed unnecessary additional surgery.

In the LDLT case presented, the recipient could only
accommodate a left liver graft due to a contracted right
hepatic fossa as a result of previous right hepatectomy.
His only suitable donor however, had an MHV-dominant
right liver, with a small RHV and a significant V8 tributary.
Ligating this V8 tributary during donor left hepatectomy
resulted in congestion of the remnant liver due to a
compromised venous drainage from the right anterior
segment. Although previous studies have shown that up to
40-70% of liver function of the congested liver volume may
be preserved (11,12), decision was made to reconstruct the
V8 drainage in the donor based on our extensive experience
in the use of interposition grafts in recipient outflow
reconstruction, in order to maximally preserve remnant
liver function. Repeated imaging studies confirmed the
patency of the reconstructed hepatic venous outflow. To the
best of our knowledge, this is the first published description
of a successful anterior segment outflow reconstruction
using a PTFE graft in a left liver living donor presenting
with an MHV-dominant right liver.

In LDLT, donor safety is of utmost importance. Donor
risk must always be prudently balanced with recipient
benefit. For left liver donors with an MHV-dominant right
liver, the increased donor risk from potentially needed
outflow reconstruction must always be extensively discussed
with both donor and recipient. Proper donor selection,
extensive preoperative planning, and experience-guided
intraoperative decision-making are of utmost importance to
optimize and preserve donor remnant volume and function.
This risk varies significantly with surgeon and institutional
experience in recipient graft outflow reconstruction. Out
of over 1,800 cases of LDLT performed in our center, this
was in fact the first donor in which V8 reconstruction was
judged to be necessary.

Reporting innovations in surgical technique, particularly
those tackling complex liver anatomy, is important as it
is part of finding secure ways to further safely expand
the organ donor pool. Donor anterior segment outflow
reconstruction, based on extensive LDLT experience,
detailed preoperative imaging, and precise surgical
planning, can be performed safely.
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