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In September 2016, the University of Chicago and Peking 
Union Medical Center co-sponsored a conference in 
Beijing, People’s Republic of China marking the twentieth 
anniversary of the Milan criteria (1). The occasion 
presented an opportunity to review and contrast the 
differences in transparency, professional self-regulation, 
policy development, and evidence-based practice between 
two interrelated areas in the practice of adult liver 
transplantation: liver transplantation for hepatocellular 
cancer (HCC) and the use of the living liver donor. While 
both clinical practices began in the 1990’s, they have taken 
decidedly different administrative and professional paths.

Early experience with liver transplantation as a treatment 
for HCC was associated with poor results characterized 
by rapid tumor recurrence and limited patient survival. 
These unacceptable results were influenced by the wide 
variability in degree of cirrhotic decompensation among 
transplant recipients and tumor number, size, and stage at 
the time of transplantation. It was not until Mazzaferro’s 
group demonstrated acceptable outcomes with liver 
transplantation for patients with cirrhosis and small 
HCCs did liver transplantation become widely accepted 
as the best treatment (1). With introduction of the Model 
for End-Stage Liver Disease (MELD) prioritizing the 
allocation of deceased donor livers to the “sickest first”, an 
accommodation for patients with compensated cirrhosis 
and HCC was needed. It was observed that physiologically 
stable cirrhotic patients (with low MELD scores) and HCC 
might not receive allocation of a deceased donor liver 
before their tumor growth expanded beyond the Milan 
criteria, thus systematically prohibiting transplantation. 
Consequently, in an effort to allow access to deceased 

donor liver allocation for HCC candidates, the practice of 
assigning MELD exception points for HCC was introduced 
and has subsequently undergone five revisions over thirteen-
years (2,3). Modifications to the value of exception points 
have been based on outcome analysis for each modification 
period. Throughout the process it has been demonstrated 
that the awarded exception points have been too generous, 
resulting in significant disparity in allocation rate of 
deceased donors between candidates with and without 
HCC. More recent analysis has supported modification of 
the exception points awarded by introducing a 6-month 
waiting period after initial listing prior to the awarding 
of exception points and capping the maximum allowed 
exception value at a MELD of 34 (4).

In summary, Milan criteria established liver transplantation 
as the treatment of choice for patients with cirrhosis 
and small HCCs. The practice and institution of policy 
was supported by appropriate studies demonstrating 
acceptable and predictable outcomes for the use of a 
limited resource. And while many argue that Milan is too 
restrictive, it has prevailed as an appropriate indication 
for deceased donor liver allocation for twenty years in 
the US, balancing the expected benefits of the transplant 
encounter for all listed candidates (4). The transparent 
process of policy creation and modification with respect 
to the Milan criteria and allocation demonstrates a data-
based and just system seeking to balance the interests of 
all candidates listed and competing for a scarce resource. 
Each phase and modification has been preceded by public 
disclosure and robust debate. In addition, the same public 
and transparent debate continues with respect to adopting 
less restrictive criteria for allocation among recipients with 
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HCC. Unfortunately, due to limitations in the availability 
of deceased donor organs, expansion to less restrictive 
criteria will further exacerbate the disparity between 
need and supply and in some cases, result in inferior and 
unacceptable outcomes for all candidates. This process is 
in contradistinction to the adoption and practice of live-
donor liver transplantation (LDLT) for adult recipients  
with HCC.

Expansion of the practice of LDLT for adult recipients 
began to emerge in the medical literature in 1998 (5). 
Unlike the measured and transparent way in which the 
process of live-donor liver transplantation began in 1989 
for pediatric recipients, its extension to adult recipients 
and rapid dissemination was cause for concern (6,7). 
Consequently, the practice of adult-to-adult LDLT has 
not benefited from the same transparent, organized, 
and regulated constructs developed for indications and 
allocation in deceased donor transplantation. As a result, 
the indications, techniques, and outcomes for donors 
and recipients have been disclosed piece-meal in case-
based publications and individual series. The most robust 
literature for the US practice comes from the A2ALL 
cohort study (8). Two publications from the A2ALL cohort 
describe the practice of LDLT for HCC within the US 
(9,10). The initial retrospective cohort study reported a 
significantly higher rate of recurrence of HCC within three 
years among recipients of LDLT compared to recipients of 
deceased donor liver transplantation (DDLT), 29% vs. 0% 
respectively. The authors concluded that the enthusiasm for 
LDLT as a viable treatment for HCC is severely dampened 
by the higher rate of recurrence compared to DDLT (9). 
A more recent paper expanding the initial A2ALL cohort 
further validated the higher five-year recurrence rate of 
HCC among LDLT recipients when compared to DDLT 
with a hazard ratio of 2.35. In addition, LDLT recipients 
had a significantly greater percentage of tumors exceeding 
Milan and UCSF criteria and a shorter waiting time before 
transplantation than DDLT recipients. Interestingly, the 
overall survival between both groups was not significantly 
different. The authors concluded that the higher recurrence 
rate was likely due to differences in tumor characteristics, 
pre-transplant HCC management, and waiting time (10).

It would appear that the early lack of oversight and 
regulation within the practice of LDLT has allowed for 
transplantations for conditions beyond those considered 
acceptable and noncontroversial. This administrative 
negligence may have been underlying the early and broad 
dissemination of the practice. Of concern is the lack of 

application of meaningful data derived from DDLT to 
the situation of LDLT, i.e., higher rates of recurrence in 
the setting of tumors beyond Milan and in situations in 
which a period of demonstrated stability of tumor biology 
has not been obtained. Instead, it would appear that in 
some situations, the LDLT option is used exploitatively, 
specifically because the tumor number, size and stage 
is beyond Milan criteria and/or not amenable to down-
staging and, therefore, not awarded exception points. The 
data would clearly indicate that LDLT for the treatment of 
HCC beyond even the generous UCSF criteria is at best 
controversial and should not be encouraged or justified 
when one considers the risk-benefit analysis for the donor 
and recipient pair. We originally referred to this balance as 
a double equipoise (7). Unfortunately, the recent discussion 
of the concept of double equipoise, defining it as a purely 
utilitarian decision without regard for justice or equity, fails 
to capture the comprehensive and nuanced understanding 
of the ethical issues involved (11). At its most basic, the 
facilitator of the live donor operation (the surgeon) has 
a moral and ethical responsibility to insure (guide) that 
the encounter is just and that all parties (donor, recipient, 
medical team, institution and society) are provided with 
sufficient material information with which each can make 
an informed decision about both procedures. Further, when 
applying the live-donor in situations beyond the standard 
medical practice, this would at least appear to constitute an 
experiment and the donor and recipient should be afforded 
the same protections provided to any human research 
subject. As stated by Volk et al., “if LDLT is performed 
solely out of respect for patient and family ‘autonomy’, we are 
abdicating our professional responsibilities” (12).

With the data currently available defining the expected 
outcomes of liver transplantation for HCC, the continued 
advantage provided to candidates listed for DDLT, the 
lack of overall survival advantage associated with LDLT 
for HCC, and the recommendation from the international 
consensus conference (13), it is time that LDLT be 
performed only for accepted conditions with predictable 
outcomes. And for those situations in which LDLT is 
performed for conditions more controversial, the center 
and surgeon must provide basic research protections for 
the donor/recipient pair and contribute to the medical 
community knowledge by IRB disclosure of outcomes. 
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