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What is the best technique for right hemiliver living donor liver
transplantation? With or without the middle hepatic vein? Duct-to--
duct biliary anastomosis or Roux-en-Y hepaticojejunostomy?
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Adult-to-adult right hemiliver living donor liver trans-
plantation (LDLT) has become an accepted procedure in both
Western and Eastern societies. It provides a realistic hope of
new life for thousands of recipients worldwide who
otherwise would have limited or delayed access to a
cadaveric organ [1]. There is much variation in the surgical
technique of LDLT in different transplant centers, and
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controversies exist in the surgical management of the
patients. The necessity of providing venous drainage to the
right anterior sector of a right hemiliver graft in LDLT has
been controversial. Inclusion of the middle hepatic vein
(MHYV) in the right hemiliver graft to ensure better early graft
function is also under debate. Hepatico-jejunostomy has
been the standard approach for biliary reconstruction since
the first reported series of right hemiliver LDLT [2]. Duct-to-
duct biliary anastomosis has several theoretic advantages
over hepatico-jejunostomy and has gained popularity in liver
transplant centers worldwide. However, the incidence of
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biliary complications remains high after LDLT. In this
review, the current status of LDLT with reference to the
venous drainage of the right anterior sector and biliary
reconstruction of the right hemiliver graft is discussed.

1. Venous drainage of the anterior sector of the right
hemiliver graft

Although graft size is one of the important factors for the
success of liver transplantation, the importance of a
uniformly good venous drainage of the anterior sector of
the right hemiliver graft as a crucial factor for the
postoperative liver function in LDLT has been recognized
[3]. Venous congestion of Couinaud’s segments V and VIII
of the right hemiliver graft is frequently observed if MHV
tributaries from these segments are ligated and the MHV is
not included in the liver graft. The consequences of
compromised venous outflow can be evident in some
cases after portal vein reperfusion. Segments V and VIII can
become swollen and turgid, and have a dusky discoloration.
Graft rupture has been reported in the situation of severe
congestion of the anterior sector after reperfusion [4].
Recipients may also manifest a ‘small-for-size’ graft
syndrome characterized by prolonged cholestasis, coagulo-
pathy, and persistent ascites because the right posterior
sector may sustain damage by the increased blood flow.
Furthermore, poor venous outflow increases the risk of
hepatic artery thrombosis and impairs graft regeneration by
elevating sinusoidal pressure and disrupting sinusoidal
endothelium [5,6].

Although venous congestion can resolve when intrahe-
patic venous collaterals to the right hepatic vein (RHV)
enlarge during the first postoperative week [7], it may
persist and contribute to the development of graft
dysfunction and failure. In order to have a good quality
functional right hemiliver graft without venous congestion
to the anterior sector and to ensure satisfactory operative
outcomes of the recipients, different approaches have been
adopted in various transplant centers, ranging from selective
reconstruction of the venous drainage on the basis of criteria
such as appearance of dusky area, result of hepatic artery or
hepatic vein occlusion test [8], donor—recipient body weight
ratio, or presence of dominant segments V and VIII hepatic
veins [9], to routine inclusion of the MHV in the graft [10].

Lee et al. reported the initial experience of five LDLTs
without drainage of the right anterior sector in 2001 [11].
Two of the five recipients showed graft congestion, massive
ascites, sepsis, or poor graft function, and one of them died
20 days after operation. It was suggested that preservation
and reconstruction of the MHV tributaries are required to
prevent congestion of the right hemiliver graft. Lee et al.
advocated reconstruction of hepatic venous drainage of the
segments V and VIII into the inferior vena cava using
recipient’s autogenous interposition vein graft including an
external iliac vein or saphenous vein [12]. Using these

‘modified right liver grafts’, they reported a satisfactory
survival outcome of the recipients [13].

Makuuchi et al. proposed to provide venous drainage to
the right anterior sector in selected cases [8]. Instead of
routine inclusion of the MHV in the graft, the prominent
segments V and VIII hepatic vein branches are anastomosed
to the recipient MHV and left hepatic vein using a
homologous or cryo-preserved vein graft. Two tests were
proposed to predict graft congestion and the need for the
provision of venous drainage to the right anterior sector. The
first test is to clamp the MHV at donor operation and observe
the flow pattern in the right anterior sector portal vein by
intraoperative ultrasonography. If reverse flow in the portal
vein is seen, reconstruction of segments V and VIII branches
is necessary [14]. The second test is to clamp the right
hepatic artery and MHV at donor operation. If the right
anterior sector is dusky, hepatic vein reconstruction is
needed [8]. Among the 30 LDLT recipients reported by the
Tokyo group [8], MHV tributaries were reconstructed
according to the results of the tests described in 18 grafts.
Plasty of recipient hepatic veins was performed in 15
patients. All patients survived the operation and regeneration
of the anterior and posterior sectors of the right hemiliver
grafts was equivalent on subsequent computed tomography.

De Villa et al. proposed an algorithm based on donor—
recipient body weight ratio, right hemiliver-to-recipient
standard liver volume estimation, and donor hepatic venous
anatomy to determine whether the MHV should be included
in the right hemiliver graft in LDLT [9]. The MHV is not
included in the graft if the donor is bigger than the recipient.
If the estimated graft volume by computed tomographic
volumetry is greater than 50% of the standard liver volume
after correction for steatosis, the RHV is large, and segments
V and VIII hepatic veins are less than 5 mm in size, the
MHYV is also not included in the right hemiliver graft.

Although various criteria have been adopted by different
investigators for selective inclusion of the MHV in the liver
graft or selective reconstruction of the segments V and VIII
venous tributaries, there is no consensus on the indications
for the selective approach on venous reconstruction.
Moreover, the long-term patency of venous conduit draining
segments V and VIII are not known. In order to obtain
uniformly satisfactory operative outcomes of LDLT
recipients with a uniformly good venous drainage of the
liver graft, we recommend routine inclusion of the MHV
with the grafts [10]. It is considered crucial in providing
sufficient functioning liver volume with good venous
drainage to meet the high metabolic demand of recipients
with poor liver function reserve. In patients with fulminant
hepatic failure or acute decompensation of chronic liver
failure, this has resulted in favorable survival outcome [15].
Instead of separate end-to-end venous anastomoses of the
donor RHV and MHV to recipient RHV and MHV,
respectively, we proposed a technique of hepatic venoplasty
[16]. The MHYV is joined to the RHV in the right hemiliver
graft at the back table to form a triangular common orifice.
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