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possible. Prospective validation of mathematical models
using waiting liver transplant candidates should be
performed before implementing any change in liver
allocation policy. Consideration for how the mathematical
models correlate with the ethical principals of justice and
utility should be an important part of any organ allocation
policy development. Finally, open constant re-examination
of models, principals, and new developments are essential to
continuous improvement of organ allocation overall.

MELD has not proven to be the Holy Grail of liver
allocation. But the journey starting with the development of
MELD has, like the medieval expeditions looking for the
Holy Grail, has taught us new ways of communicating and
opened many new areas for research and development, all of
which have helped to improve the human condition.
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Living donor liver transplantation: is the hype over?
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The growth and development of living donor liver
transplantation (LDLT) has been rapid over the past 15
years [1]. Following the first successful report in 1989,
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LDLT became the predominant means of liver transplan-
tation in many parts of Asia where cultural mores largely
proscribe procurement of deceased donor (DD) organs.
However, the development LDLT in the United States was
not fully realized for another 8 years. Until 1997, fewer
than 100 LDLT’s were performed each year in the United
States, largely from adult (parental) donors to pediatric
recipients. Subsequently, there was a rapid growth in the
procedure, largely in adult-to-adult LDLT. Between 1997



Forum on Liver Transplantation 21

600 1T
500 1
400 -
n 300 1
200 1
100 11

1997 1998 1999 2000 2001 2002 2003 2004
year

Fig. 1. LDLT in the United States vs. year.

and 2003, the number of cases (% of all liver transplan-
tations) increased nearly four-fold, from 86 (2.1%) to 321
(5.6%) and the projected number of LDLT’s for 2004 is
slightly higher at 364 or 6% [2] (see Fig. 1).

There were two primary reasons for the proliferation of
LDLT’s in adult patients during this time. First, the initial
right hepatic lobe LDLT was reported in 1994 and
thereafter, the technical success of the procedure increased
measurably, compared to the smaller left hepatic lobe graft.
Second, a critical shortage of DD livers developed during
the 1990’s when the number of patients listed for
transplantation increased nearly ten-fold from 1676
patients in 1991 to 13,999 in 1999, while the number of
DD livers available for transplantation increased by only
52% from 2953 to 4478. As a result, the number of patients
dying on the transplant list increased more than four-fold
from 435 to 1753 over the same period. Therefore, in the
1990’s the relative availability of DD livers decreased due
to the growing disparity between the number of patients
listed for transplantation compared to a relatively stable
donor pool. As a result, the waiting time for transplantation
increased and the number of patients dying on the list
increased. Consequently, selected transplantation centers
began to offer LDLT as a means to decrease the time to
transplantation in an attempt to reduced waiting list
mortality.

During the rapid phase of growth of LDLT after 1997,
some surgeons at large LDLT programs projected that up to
50% of all transplants would be performed using live donors
and that this procedure could significantly reduce the
growing shortage of donor organs in the US [3]. However,
the rapid phase of growth of LDLT has not been sustained.
Currently, living donors account for closer to 5% of all liver
transplants, not 50%. While this procedure remains a viable
treatment option for selected patients at many US centers,
most physicians have found that some of the initial
predictions related to LDLT may not be realized. ‘Hype’
is a slang term for a deception; that is, ‘to promote
something as true or valid that is neither’. The three issues,
which were perhaps the subject of considerable hype related
to LDLT, include the following:

1. LDLT could be offered to the majority of patients listed
for transplantation and, therefore, significantly increase
the number of transplantations thereby reducing waiting
list mortality.

2. Most, if not all, liver transplantation centers would offer
the procedure.

3. Outcomes for LDLT recipients would be the same or
better compared to DD recipients.

In this review, I plan to address each of these three issues
and attempt to frame the role of LDLT in the context of liver
transplantation as a whole.

Hype: LDLT could be offered to the majority of patients
listed for transplantation and, therefore, significantly
increase the number of transplantations thereby reducing
waiting list mortality.

Reality: Using current donor and selection criteria, only a
fraction of patients listed for transplantation are able to
undergo the procedure.

As noted above, the rapid phase of growth in LDLT
which occurred between 1997 and 2001 has not been
sustained. In fact, the number of LDLT’s in the United
States decreased from its peak of 518 in 2001, to 361 in
2002 and 321 in 2003. The reasons for the decrease in the
number of LDLT’s are complex and not entirely clear. One
reason is related to concern over donor safety. Following
the well-publicized death of a living liver donor in 2001,
some surgeons may have simply decided that the risk to the
donor outweighed any potential benefit for the recipient
and, therefore, decided not to perform the procedure. (See
discussion in next section.) Another possible explanation is
that the initial rise in LDLT’s performed between 1997 and
2001 could reflect a ‘backlog effect.” That is, programs
with large numbers of patients listed for transplantation
offered the procedure to all potential candidates shortly
after the procedure was recognized as a treatment option.
Thereafter, the number of cases decreased because most
patients listed for transplantation are not candidates for
LDLT.

Perhaps the most important reason for the reduction in
LDLT’s is that only a small fraction of patients listed for
transplantation are able to undergo the procedure. The
greatest advantage of LDLT is perhaps an expeditious
transplantation. Once identified as a required treatment,
liver transplantation may almost always occur more quickly
with a live donor than with a deceased donor. Therefore,
the patients who are the most appropriate candidates for
LDLT are those who require rapid transplantation due to
clinical decompensation. However, most patients listed for
liver transplantation in the United States have relatively
low Model for Endstage Liver Disease (MELD) scores and
exhibit little to no signs of clinical decompensation. Of the
17,849 patients currently listed for liver transplantation in
the United States, only 1275 (7%) have a MELD score >
18, as shown in Fig. 2 [2]. Consequently, most patients
listed for transplantation do not have an urgent need for
surgery and, therefore, would not necessarily benefit from
LDLT. In an analysis from our center, we have shown that
only 1/3 of patients listed have a sufficient degree of illness
to warrant consideration for an expedited liver
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