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POINT OF VIEW

Living related liver transplantation.

Progress or regress?

Abstract The impetus for the de-
velopment of living related liver
programmes lies with donor short-
age, which relates inversely to the
success of generating cadaveric do-
nors. A shrinking or non-existent
cadaveric donor pool leads to an in-
creased death rate among potential
recipients awaiting transplantation.
The living related liver programmes
have by and large been successful,
though it is accepted that there is
potentially a significant risk to the
donors. The technique of live donor

liver transplantation is clearly here
to stay, but the selection of suitable
donors is between the family and the
unit. Consequently, because of the
lack of international guidelines, the
programmes are open to abuse.
Steps should be taken to establish
either mechanisms of control or a
worldwide register to combat this
potential.
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Liver transplantation has progressed a long way since
the early days in the 1960s. At that time patient survival
was a rare event, but with improvements in surgical
technique, postoperative care and immunosuppression,
1-year patient survival now in the larger centres is of
the order of 90 %. In units that have developed paediat-
ric programmes, transplantation commenced with full-
size grafts from paediatric donors. The initial poor re-
sults have improved due, in large part, to the efforts of
dedicated paediatric hepatologists who have concen-
trated on improving the care preoperatively and im-
proving patient selection. Perhaps the most challenging
groups have been those patients with fulminant failure,
as these are difficult to stabilise prior to transplantation.

One of the biggest current problems in those centres
that have paediatric liver programmes is the continued
death of recipients whilst on the waiting list. This occurs
because of the limited supply of small donor organs.
Four solutions have been put forward over recent years
to address this issue. Firstly regrafting for primary graft
failure is seen as wasteful of organs and, therefore, every
effort is being taken to reduce the possibility of this be-
ing necessary, from developing highly refined surgical

techniques for the first graft to humanely limiting the
number of grafts used per patient (usually just two, rare-
ly three and never four). Secondly the use of adult livers
has been made possible by size reduction, as pioneered
by the French [1]. This, though technically more chal-
lenging, produces the same graft and recipient survival
and, therefore, is now a quite accepted procedure. Its
development has allowed a significant expansion in the
numbers of paediatric transplants performed and, there-
fore, has reduced the rate of death among patients on
the waiting list [6, 8]. As an example, at the Saint Luc
Hospital in Brussels, the mortality declined from
13.5 % before 1990, to 7.5 % in 1990 and to 5 % in 1991
[4].

However with the expansion of adult transplant pro-
grammes both in Europe and the United States, fewer
livers are now available for reduction surgery for paedi-
atric recipients. Consequently the numbers of paediatric
recipients dying whilst on the waiting list is again in-
creasing. In Brussels the rate increased to 15 % in 1992
and 1993 [4]. This led to the third extension, which was
split liver grafts (one donor to two recipients), and fi-
nally to the living related programme.
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In the living related programme a portion of liver
(usually the left lateral segment) is removed from the
adult (usually the parent) and transplanted orthotopi-
cally into the child. The first of these operations was per-
formed in Brazil on 8 December 1988; unfortunately the
recipient died [7]. The first successful transplant was per-
formed in Australia in July 1989 [10], from mother to
son. Meticulous care was taken in this potentially dan-
gerous procedure. The donors were carefully evaluated
and selected according to anaesthetic risk, volume esti-
mations of the liver, vascular studies and, finally, psycho-
logical profile. Most programmes tried to include a pe-
riod of time for reflection in which the donor could easily
change his or her mind. The legal aspect of “technical as-
sault” upon a normal person in order to obtain material
to assist another has never been challenged in the courts
and, therefore, its relevance is unknown. Successful pro-
grammes have commenced in Chicago, Hamburg and,
more recently, Brussels, London, Paris, Kyoto and other
centres in Japan. Less successful centres in Turkey and
Egypt started but, with no recipient survivors, seemed
to have been halted. To date over 250 living related
transplants have been performed in the world in recog-
nised centres with one donor death from pulmonary em-
bolus in Hamburg on the 4th postoperative day [4].

There are many potential benefits of commencing
such programmes and the centres performing them
have been keen to point these out. In the first instance
the numbers of children transplanted have increased.
The most obvious example of this in Japan, where there
was no liver transplant programme for religious reasons
relating to cadaveric donation. With the development of
several living related programmes in Japan, liver trans-
plantation has now become a therapeutic option. The
Chicago group has performed approximately 30 living
donor transplants per year (P.F. Whitington, personal
communication, 1995) since their first on 29 November
1989. The Brussels group initiated their programme on
28 July 1993 and performed 14 such transplants in 1994;
they are planning 20 this year (P. Gibbs, personal com-
munication, 1995).

Because living related donors are a controlled entity
and not unpredictable like cadaveric donors, the opera-
tions can be planned electively, avoiding “out of hours”
surgery. In addition the recipient can be worked up to
its most optimal condition. The donor and recipient op-
erations can also be timed so that there is near syn-
chrony, with the consequent reduction in ischaemic
times. The risk of primary graft nonfunction is therefore
minimal in comparison to a conventional cadaveric
graft. Moreover for a graft to be taken from a parent
there will be shared antigens with the child and, there-
fore, potentially better immunocompatibility. There is
also a psychological advantage to the donor in so far
that he or she will feel that they have done everything
possible to save their child even if that child dies.

When the programmes were commencing, there was
really only a single argument against such transplants
and that was the risk to the donor. The operations car-
ried a significantly greater risk to the donor than that in-
volved in kidney donation. However further risk are be-
coming evident with time. The donor evaluation carried
personal problems in so far as tissue typing and DNA
analysis could and did reveal unexpected parentage.
Therefore the decision not to use a particular parent be-
cause of this could be difficult to explain without reveal-
ing the real reasons. At least two angiograms were com-
plicated by dissection of the mesenteric/coeliac axis,
though fortunately bowel infarction did not occur in
consequence (Chicago). The psychological pressure on
the potential donor who was unwilling but coerced into
agreeing by the rest of the family could lead to later
marital breakup, depression, suicide etc. The operation
itself has been complicated by haemorrhage, devascul-
arisation of the remaining liver or biliary tract, leading
to bile leaks, strictures or acute liver failure. There
were the usual anaesthetic risks of aspiration, anoxia,
cardiac arrest and cerebrovascular accident, and then
subsequent ileus, deep venous thrombosis, pulmonary
embolus, wound infection etc. Indeed one donor in
Hamburg fell from the hospital trolley whilst returning
to the ward and sustained a head injury. On subsequent
head CT scanning, a glioma was discovered that was
subsequently successfully removed by craniotomy. This
incident was considered a bonus and would not have
been discovered if the patient had not been a donor!

The one mortality, though an unfortunate case, prob-
ably should not be considered in isolation as the morbid-
ity in the developing programmes has also been appre-
ciable, with bile leaks and haematomas being common.
This was particularly so at the beginning, when the
whole of the left lobe was taken, but improved when sur-
gery was restricted to the left lateral segment only. Thus
although the donor who died was an overweight female
who had been on the oral contraceptive pill (N. Heaton,
personal communication, 1994), it was still a death that
was waiting to happen. A mortality rate of 1 in 250 for
major liver resection is a good result, and the one death
should not be attributed to poor patient selection.

Other difficulties with living related liver transplants
could probably not have been predicted before embark-
ing on the different programmes and, in many ways,
they contradict some of the benefits that the pro-
grammes advocated. Firstly the incidence and severity
of rejection appears to be the same in living related and
cadaveric transplants, despite the reduction in mis-
matching. This probably corresponds with the general
increased incidence and severity of rejection seen in
paediatric transplantation.

Secondly those centres that have developed pro-
grammes of living related transplants at best appear to
have static cadaveric programmes and at worst the num-
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bers of standard transplants have been reduced. To be
fair, some of these centres commenced living related
programmes because the cadaveric programmes were
already shrinking; an example of this would be Brussels.
However the numbers of referrals to these centres have
increased and are often from other countries that do
not have a cadaveric programme. Consequently the in-
creasing numbers of such transplants do nothing for the
original waiting list of children from the hospitals’ own
catchment area.

Even more worrying than this are the new financial
aspects of these programmes. These at simplest involve
parents threatening to sue surgeons who they know can
perform the operations but feel that for some reason a
living related transplant is not indicated. This especially
applies to fulminant liver failures. More complicated
than this, is the development of the so-called donor on
the hoof that occurs in Chicago (P.F. Whitington, per-
sonal communication, 1995). Here the donor would be
worked up for surgery. If the recipient is not quite in
end-stage liver failure, to prevent the donor/recipient
combination from going elsewhere to have their trans-
plant, money is obtained from the donor family as a de-
posit for the operation, which occurs at some stage in
the future.

So now we have established transplant units per-
forming surgery for money, which is above and beyond
their original programmes. It is probably naive to make
too much of this as it does depend on the structure of
the health system under discussion, and the United
States has always had such finance-driven programmes.
However, as an extension of this, the original strict
guidelines are now being modified. Originally the Chi-
cago programme required the parents to be married be-
fore either would be considered as a potential donor.
Then it appeared that separated or divorced parents,
knowing this, on presenting themselves would lie and
pretend to be married until the surgery was completed
and then would separate again. Consequently, because
of this somewhat illogical stand, Chicago relaxed their
rules so that the parents did not have to be married and
even “close” family friends could be donors. With such
a system it would be virtually impossible to prevent co-
ercion and payment of a third party to act as donor. In
addition to this the strict rule of a 1-week contemplation
time now appears to have become relaxed for that diffi-
cult case of a fulminant liver failure child. At least Chi-
cago and Brussels have performed living related liver
transplants for fulminant failure, which means that the
contemplation period must be of the order of hours ra-
ther than days. Consequently though the majority of
cases are performed by altruistic surgeons and highly
commendable donors, there is the possibility that des-
perate parents will do anything to save their child by giv-
ing their savings to a third party donor and perhaps a
less than scrupulous surgeon.

So what is the solution to the ethical problem of the
living related programme? Perhaps it is unrealistic to
stop the world programme that is now well under way.
However it could be controlled by ensuring that only
parents act as donors as determined by DNA typing.
When other people are allowed to act as donors there
is no control possible. In addition perhaps only a re-
stricted number of centres should be allowed to perform
such operations as a general proliferation, especially if
the results are poor, could reduce the cadaveric pro-
gramme.

The shortfall of organs and death on the waiting list
for which the programmes were started could be com-
pletely addressed by increasing the number of split
transplants performed (one donor to two recipients).
This technique has been made possible by the extended
cold ischaemic times that are now possible with Univer-
sity of Wisconsin solution. It has been performed in sev-
eral centres [2, 3, 5] and is generally very demanding.
The problems are those of staff: two or three surgical
teams are required and the intensive care facility also
needs to take double the patients at any one time. These
problems have been reduced by split organ sharing be-
tween certain centres, something that requires exellent
expertise in at least two centres and good coordination
to reduce the already extended ischaemic time.

The waiting lists can be further reduced by simply
avoiding organ wastage! The donor offers made in the
United Kingdom and Eurotransplant have been evalu-
ated by P.McMaster, Birmingham, and J. Lerut, Brus-
sels, and were presented at the founding assembly of
the European Liver Transplant Association in Rhodos
in October 1993. There was a great variation in opinion
regarding the suitability of different donors with some
centres accepting livers from “poorer” donors with ap-
parently good results. Indeed Lerut estimated that ap-
proximately one liver per day was wasted in Eurotrans-
plant countries. Better organ utilisation is possible by ei-
ther educating certain centres who regularly turn away
offered organs or expanding intensive care units so that
organs are not wasted due to lack of recipient beds.

Those countries that have no or limited cadaveric
programmes such as Japan, Egypt, Turkey, etc. do have
a problem and a living related programme may be the
only way out. This is because the governments often
rely on support from strong religious groups and cannot
afford to compromise this support by promoting the mi-
nor issue of transplantation from cadaveric donors.
Western countries also struggle to provide a limited ca-
daveric programme to foreign nationals from these
countries and, therefore, a living related programme ei-
ther in the developing country or in the Western country
might offer a way out. However great care would have
to be exercised to prevent the system from being
abused. Therefore it would be helpful to have a unified
approach with a worldwide register that would help
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minimise this abuse. Performing this would not be easy we can cooperate in order to save an endangered species
given the varying approaches to human rights in differ- such as the whaie, surely transplantation is not such a
ent countries. However if, as a worldwide community, difficult field to monitor and control.
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