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Introduction: The incidence of hepatocellular carcinoma (HCC) in
the United States has increased 75% in the last decade. Liver
transplantation is gaining acceptance for the treatment of early HCC,
even in patients with adequate liver function. The objective of this
study was to determine the long-term outcome of patients with early
HCC who would have been candidates for transplantation but were
treated instead with partial hepatectomy.
Methods: From August 1989 to November 2001, 611 patients with
HCC were evaluated at our institution and entered into a prospective
database. There were 180 (29%) patients who underwent partial
hepatectomy, of whom 36 (20%) satisfied the currently accepted
criteria for transplantation: 2 or 3 lesions each � 3 cm in size or a
solitary tumor � 5 cm. Survival was determined by Kaplan-Meier
analysis.
Results: Median tumor size was 3.5 (range, 1.8–5) cm and the
median number of lesions was 1 (range, 1–3). Patients had patho-
logically confirmed cirrhosis of the liver in 78% (28/36) of cases,
and 86% had normal liver function (Child class A). Perioperative
morbidity was 25%, the median length of hospital stay was 8 (range,
4–24) days, and there was 1 (2.8%) perioperative death. At a median
follow-up of 35 months for survivors, the 1-, 3-, and 5-year overall
survival was 85%, 74%, and 69%, respectively, with a median
survival of 71 months. The 5-year disease-free survival was 48%
with a median of 52 months.
Conclusions: Partial hepatectomy in patients with early HCC who
are otherwise eligible for transplantation can be performed with
minimal morbidity and can achieve comparable 5-year survival to
that reported for liver transplantation. Resection should be consid-
ered the standard therapy for patients with HCC who have adequate
liver reserve.

(Ann Surg 2003;238: 315–323)

Hepatocellular carcinoma (HCC) is the fifth-leading cause
of cancer in the world.1,2 In the United States, there will

be 20,200 new cases of HCC this year, which is a 75%
increase over the past decade and reflects the increased
prevalence of chronic hepatitis infection.3 Three million peo-
ple have chronic hepatitis C, and 1.2 million have chronic
hepatitis B in the United States. These patients are estimated
to develop HCC at a rate of 5% per year for chronic hepatitis
C and 0.5% per year for hepatitis B.4,5 It is predicted that the
number of deaths from HCC will rise dramatically over the
next 10–15 years in this country.2,6,7

Partial hepatectomy has been the standard therapy for
patients with HCC and good hepatic reserve when complete
tumor resection is feasible. Five-year survival rates after
resection have ranged from approximately 30 to 40%.8–14

Unfortunately, the majority of patients subsequently develop
recurrent cancer in the liver remnant after resection.12,15

Adjuvant therapy has not been proven to be effective.16,17 In
an attempt to achieve better results, surgeons have used liver
transplantation for patients with HCC. The initial experience,
in which transplantation was used liberally for patients with
all stages of HCC, was discouraging, with 5-year survival
rates ranging from 20–36%.18–22 It was noted, however, that
patients with incidentally discovered HCC in the explanted
liver and those with small tumors had similar survival com-
parable with patients undergoing liver transplantation for
benign disease.23 Soon thereafter, the eligibility criteria for
transplantation in patients with HCC were restricted. Mazza-
ferro et al24 published one of the first series to propose the
currently accepted criteria for transplantation: a solitary tu-
mor � 5 cm, 2 or 3 tumors � 3 cm in size, and the absence
of vascular invasion. Four-year survival was reported at 75%,
and 4 year recurrence free survival was 83%. Several other
studies have confirmed these findings.20–23,25-28 Some au-
thors have found the results to be so convincing that they are
using liver transplantation as a first line treatment of patients
with HCC and cirrhosis, regardless of the degree of liver
dysfunction.29 However, the seemingly better results with
transplantation versus partial hepatectomy may simply reflect
the more stringent selection of patients with earlier stage
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HCC. In an attempt to determine whether partial hepatectomy
or transplantation is a better treatment of early HCC, we
examined the outcome of patients with early HCC treated
with partial hepatectomy who would have been candidates for
transplantation.

MATERIALS AND METHODS
From August 1989 to November 2001, 611 patients

with HCC were evaluated by members of the Hepatobiliary
Service at Memorial Sloan-Kettering Cancer Center and en-
tered into a prospective database (Fig. 1). There were 180
(29%) patients who underwent partial hepatectomy with com-
plete gross resection of tumor. Of these, 36 (20%) patients
met the currently accepted criteria for liver transplantation: a
solitary tumor �5 cm, 2 or 3 tumors �3 cm in size, and the
absence of vascular invasion. (Table 1). Patients over the age
of 65 were included in the analysis because they are now
undergoing transplantation with increasing frequency, espe-
cially since the advent of live donor organ procurement.

Serologic testing was performed preoperatively to deter-
mine hepatitis status as well as serum alpha fetoprotein level.
Resected liver specimens were fixed in formalin, embedded in
paraffin, and serially sectioned. Tumor number and size were
confirmed on gross analysis, and microscopic analysis was
performed to determine vascular invasion, microscopic tumor
satellites, tumor differentiation, and status of the resection mar-

gin. Liver adjacent to tumor was examined for evidence of
cirrhosis. Liver fibrosis was staged on a scale of 0–4, and
advanced stage 3 and stage 4 were designated as cirrhosis.

The primary end point of the analysis was length of
survival after partial hepatectomy. Survival estimates were de-
termined using Kaplan–Meier analysis. All statistical analyses
were performed using SPSS software (SPSS, Inc., Chicago,
IL). A P value less than 0.05 was considered significant.

RESULTS
The clinical characteristics of patients with early HCC

who were eligible for liver transplantation but treated with
partial hepatectomy are listed in Table 2. The majority (82%)
of patients were male with 10 (28%) patients age 65 or older.
There were 28 (78%) patients with a pathologic diagnosis of
cirrhosis of the liver. The majority (85%) of patients with
hepatitis B or C were of Asian descent. The median tumor

TABLE 1. Eligibility Criteria for Transplantation*

1 tumor �5 cm in size
2 or 3 tumors �3 cm in size
Absence of gross vascular invasion

*Based on Mazzaferro.18

FIGURE 1. Summary of patients with HCC evaluated from 1989 to 2001.
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size was 3.5 (range, 1.8–5.0) cm and 83% of patients had a
solitary lesion (Table 3). Only 2 (6%) patients had a positive
microscopic resection margin and microscopic vascular inva-
sion occurred in nearly one-third of patients

Most of the operations for these patients with small
tumors were segmentectomies with 4 patients undergoing a
wedge resection (Table 4). An anatomic resection was per-
formed whenever possible. Only 28% of patients in the
transplant eligible group required a hemihepatectomy or ex-
tended hepatectomy compared with nearly 70% of the pa-
tients who underwent hepatectomy and were not eligible for
transplantation. The median hospital stay was 8 (range, 2–24)
days for the transplant eligible group versus 13 days (range,
1–60) for the transplant ineligible resection group. Of the 36
patients who satisfied the criteria for transplantation and
underwent partial hepatectomy, 1 (2.8%) patient died within
a month after surgery from portal vein thrombosis and gas-
trointestinal hemorrhage. Perioperative morbidity occurred in

9 (25%) patients (Table 5). In contrast, in the transplant
ineligible group (n � 144), perioperative morbidity and
mortality were 45% and 5%, respectively.

At a median follow-up of 35 months, the patients with
early HCC who were treated with resection had a 1-, 3-, and
5-year overall survival of 85%, 74%, and 69%, respectively,
and the median survival was 71 months (Fig. 2). In contrast,
the 5-year actuarial survival for transplant ineligible resected
patients (n � 180) was 31% with a median survival of 32
months (Fig. 3).

Twenty (55%) of the 36 patients with early HCC have
developed tumor recurrence. The 5-year actuarial disease-
free survival rate was 48% with a median recurrence free
survival of 52 months (Fig. 3). As expected, patients who
experienced tumor recurrence had a significantly worse sur-
vival (Fig. 4). Interestingly, in the 15 (42%) patients who
remained free of recurrence, the 5-year overall survival was
93%, despite the presence of cirrhosis in 73% of these
patients. The majority (85%) of recurrences were isolated to
the liver (Fig. 1). For 80% of these patients, liver transplan-
tation was still a possibility using the standard Milan crite-
ria.24 All patients who recurred within the liver were treated
with an ablative procedure consisting of hepatic artery em-
bolization, radiofrequency ablation, cryoablation, or ethanol
ablation. A second hepatectomy was performed in 2 patients.
Recently, 2 patients have been referred for salvage transplan-
tation; 1 received a liver transplant and the other is still on a
transplant waiting list.

TABLE 2. Patient Characteristics (N � 36)

N %

Male 29 82
Asian 20 55
Child

A 31 86
B 5 14

AFP �400 7 19
Cirrhosis 28 78
Hepatitis

B 13 36
C 10 27
Both 3 8

TABLE 3. Tumor Characteristics

N %

Number of tumors
1 30 83
2 5 14
3 1 3

Bilobar involvement � Resection margin 7 19
2 6

Microscopic vascular invasion 11 30
Satellitosis 7 19
Differentiation

Poor 8 23
Moderate 8 23
Well 11 30

TABLE 4. Hepatic Resections in 36 Patients With Early
Hepatocellular Carcinoma

N %

Wedge/single segmentectomy 14 40
Multiple segmentectomy 12 34
Hemihepatectomy 8 22
Extended hepatectomy 2 6

TABLE 5. Perioperative Outcome (N � 36)

N %

Morbidity 9 25
Liver insufficiency 2 5
Pulmonary embolus 1 3
Pneumonia 3 9
Wound complications 1 3
Biloma/abscess 2 5

Mortality (30 day) 1 2.8
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DISCUSSION
There is little debate that the most appropriate treatment

of patients with limited HCC who have moderate-to-severe
cirrhosis is liver transplantation. By contrast, the management
of patients with early HCC who have adequate liver reserve
has engendered considerable controversy. This patient subset
is the best group in which to determine whether partial

hepatectomy or transplantation is better oncologic therapy.
Ideally, a randomized prospective trial should be performed,
but a variety of logistical issues make this unlikely to occur.
Consequently, we can only extrapolate the relative efficacy of
partial hepatectomy and transplantation from theoretical anal-
yses30 and retrospective data.25,29 However, direct compari-
son between the published results of partial hepatectomy and

FIGURE 3. Recurrence after resection of early HCC (N � 36).

FIGURE 2. Overall survival after hepatectomy in patients with HCC.

Cha et al Annals of Surgery • Volume 238, Number 3, September 2003

© 2003 Lippincott Williams & Wilkins318



transplantation for HCC is confounded by several method-
ologic problems. First, there is significant variability in pa-
tient selection for either resection or transplantation. For
instance, in the Mazzaferro report, the median tumor size was
only 1.5 cm whereas in the present series, it was 3.5 cm.
Patients with fibrolamellar carcinoma, who may have a more
favorable prognosis31 are often included in resection and
transplantation data. Investigators do not always include
perioperative deaths in the survival analysis. Many transplan-
tation series contain patients with incidental tumors discov-
ered during surgical exploration or pathologic examination of

the liver explant.18 There is also a paucity of transplantation
studies with long-term (�5 years) follow-up.

The potential advantages of liver transplantation for
treating HCC may not be as relevant in patients with early
HCC who have adequate liver function. Total hepatectomy
may not be required because the patients may be less likely to
have occult intrahepatic metastases and are not likely to
develop progressive liver dysfunction, at least in the short-
term. Several investigators claim that recurrence free survival
may be improved in patients who undergo transplantation
instead of partial hepatectomy. Indeed, recurrence-free sur-
vival after transplantation at 5 years has ranged from 53–
60%,20,21,29,32 with others reporting 3- and 4-year recurrence
free survival as high as 83%.23,24 By contrast, in this series,
the actuarial recurrence free survival was 48% at 5 years after
resection. However, recurrence free survival is misleading
because it does not account for the late morbidity and mor-
tality resulting from transplantation and immunosuppression.
For example, in the Mazzaferro report,24 12 of the 14 non-
operative deaths were due to complications associated with
transplantation and not from tumor recurrence.24 This was
reflected in a disease free survival that was actually higher
than the overall survival! We found that the patients who did
not develop tumor recurrence in our series had over a 90% 5
year survival, indicating that there were not other major
competing causes for death, even though the majority (73%)
of these patients presented with cirrhosis at the time of their
initial resection.

Perhaps the biggest disadvantage to liver transplanta-
tion is the limited supply of donor organs. Based on the
Organ Procurement and Transplantation Network data as of
April 15, 2003, there were 5326 total liver transplants per-
formed in the United States in 2002, and 1065 (20%) were

FIGURE 4. Overall survival of transplant-eligible patients based
on the development of tumor recurrence. The 1 perioperative
death is excluded.

FIGURE 5. Current use of liver transplantation for HCC in the United States. There were 5326 liver transplantations in 2002, 1068
(20%) of which were performed for HCC. Based on OPTN data, April 15, 2003.
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performed for HCC. Only 37 grafts were from live donors (Fig.
5). The sharp increase in the number of transplants for HCC in
2002 was a result of a change in the formula for organ allocation.
Because of the disproportionately high percentage of patients
with HCC receiving liver grafts and the overall limited supply of
donor organs, the United Network for Organ Sharing (UNOS)
has recently downgraded the status for transplantation in patients
with HCC. There are 18,505 patients on the waiting list for
transplantation and 40% of patients have been waiting for over
2 years. A major problem with much of the published transplan-
tation data is that patients who die or become ineligible for
transplantation while waiting for an organ are not generally
considered in the analysis of outcome. Llovet addressed this
issue in a nonrandomized trial. When patient “drop-out” from
the waiting list was included in the survival analysis of patients
selected for transplantation, 3-year survival decreased from
80 to 60%.25 Survival at 5 years was equivalent after resec-
tion or transplantation, even though many of the patients in
the resection group exceeded the Milan eligibility criteria for
transplantation.

In attempt to circumvent the shortage of available
cadaveric liver grafts, transplant surgeons introduced live
donor transplantation. However, the indications for live donor
transplantation are unclear, and its ethical justification is
uncertain.33 Complication rates in the healthy donors have
been reported at 14%, including a 6% biliary complication
rate and 1 mortality.33 Conversely, biliary complications in
the transplant recipient of a graft from a live donor range
from 22 to 40%.33–35 There are only very preliminary out-
come data regarding live donor transplantation in patients
with HCC. Nevertheless, because of the perceived relative
benefit of transplantation when compared with resection and
the potentially unlimited supply of live donor organs, some
surgeons are already advocating liver transplantation in pa-
tients who do not meet UNOS criteria.36,37 In a recent report
of 27 patients with HCC who received a graft from a live
donor and then were followed for a median of 8 months, there
were 3 (11%) perioperative deaths and 2 other deaths (1 from
early tumor recurrence).36

We found that patients with early HCC who underwent
partial hepatectomy had a 5-year survival comparable to the
reported results of liver transplantation. We have previously
found tumor size to be a predictor of outcome after resec-
tion.10 In our series, liver resection could be performed safely
(2.8% perioperative mortality) with minimal associated mor-
bidity. Thus, the results in the present study argue against
transplantation as a first-line therapy for patients with early
HCC who do not have significant liver dysfunction. In 1985,
Blumgart et al38 first proposed that resection was more
appropriate than transplantation for large hepatocellular can-
cers. Our current findings extend these earlier results to
patients with small tumors and preserved liver function. Thus,
expanding the Milan criteria for transplantation as proposed

by some investigators to include larger and more numerous
tumors seems inappropriate.29,36,37 Indeed, in half of our
patients, transplantation may not have provided any advan-
tage while exposing them to the potential morbidity associ-
ated with a liver graft and immunosuppression. Transplanta-
tion would have been unnecessary in the 48% of patients
expected to be recurrence free at 5 years by actuarial analysis.
Furthermore, transplantation may have been pointless in the
8% of patients who developed extrahepatic disease (which
presumably reflects unfavorable tumor biology) at the time of
their initial recurrence. Moreover, 80% of those who devel-
oped recurrent disease were still eligible for salvage trans-
plantation. In light of recent theoretical analyses,39,40 we have
considered transplantation for selected patients who develop
tumor recurrence following partial hepatectomy. Indeed, 1 of
our patients did undergo transplantation and another patient is
still on the transplant waiting list. Although salvage trans-
plantation is a means to ration available organs, it is an
unproven strategy.39 Patients with recurrent HCC are also
eligible for a number of other treatments. Repeat hepatec-
tomy has proven effective41–43 and was performed in 2
patients in this series.

In summary, although patients with early HCC who
have adequate liver function represent a small subset of
patients with HCC, they have comparable survival when
treated with partial hepatectomy as opposed to liver trans-
plantation. Partial hepatectomy remains the gold standard for
these patients. The current paradigm of transplanting patients
who have early HCC and preserved liver function who are
also eligible for resection remains dubious.
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Discussions
DR. RUSSELL W. STRONG (Queensland, Australia): This

is a timely presentation which challenges the ever-increasing
premise that liver transplantation should be the first and only
option for HCC when the patient’s disease is within the
restrictive criteria as outlined by Mazzaferro.

The unprecedented growth in liver transplantation for
HCC in the United States in 2002 to 20% of all of the
transplants was due to a change in the formula for organ
allocation but is also a manifestation of the burgeoning
problem already upon us and its magnitude is likely to
become even greater. It could, in due course, overwhelm liver
transplantation to the further disadvantage of patients with
nonmalignant disease. The downgrading of the status for liver
transplantation in patients with HCC will undoubtedly swing
the pendulum back towards the nonmalignant recipients,
whereupon the HCC patients are disadvantaged and are likely
to have disease progression during a more prolonged waiting
period and may therefore be rendered too advanced and
nontransplantable.

Most would accept that an early HCC with advanced
cirrhosis is best treated by liver transplantation. But can we
reduce the burden on liver transplant programs by resection
of limited HCC when the patient has adequate liver reserve?
In an intention-to-treat analysis, the Barcelona Group found
that in patients with Child’s A cirrhosis and portal hyperten-
sion who were selected to undergo resection, achieved better
results than those patients assigned to transplantation which
was hampered by patients becoming nontransplantable
through disease progression during a prolonged waiting pe-
riod and the Memorial Group have given us a reasonable
argument towards this end. However, I believe there are a few
points that I would like the authors to clarify.
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In general, transplantation for HCC in the noncirrhotic
is a contraindication because of the ability to resect major
volumes of parenchyma, and if because of size and distribu-
tion this is impossible, the patient is unlikely to benefit from
liver transplantation.

Twenty-two percent of your patients were noncirrhotic
and therefore would be unlikely to be considered for trans-
plantation. Were these patients the predominant recipients of
the 28% of major hepatectomies and did they show less
recurrent disease and therefore skew the results?

Was there any relationship between the 30% who
demonstrated microvascular invasion on histology and recur-
rence? If this was the case, do you consider that this high risk
of recurrence would warrant early liver transplantation as
advocated by the Barcelona Group rather than waiting for
recurrence and then referring for liver transplantation if still
within the restricted criteria?

I thank you for the opportunity to comment.

DR. LESLIE H. BLUMGART (New York, New York):
Thank you very much, Dr. Strong.

I’d like to address the first point regarding the 20% or
so of patients without cirrhosis. There really was no differ-
ence at all in outcome. For instance, the major resections
were performed in patients with cirrhosis. We were unable to
show any difference at all in the usual clinical and pathologic
features as predictors of outcome in this study. So I really
don’t think that it has had any effect on the results.

The question of the drop-outs and the equivalent sur-
vival shown by the Barcelona Group between transplantation
and resection is interesting and you raise the question of
possible differences in outcomes for patients with vascular
invasion. In this regard, it should be noted that the whole
concept of performing transplantation for early HCC is based
on the Mazzaferro paper from Milan. It is interesting that in
our current study we had a median size of tumor of 3.5 cm.
The Mazzaferro paper had a median tumor size of 1.5 cm for
transplanted patients. There was also no vascular invasion
seen in any of the patients in that study. Indeed they were a
good risk group of patients and would have been predicted to
do well. In addition, there was only a two-year follow-up. So
I am not convinced that the results from Milan are such an
excellent guide for the selection of patients with good liver
function and small tumors as has been claimed.

DR. JOHN WONG (Hong Kong, China): We are very
interested in the results just published because they have
helped to confirm our experience of 135 such patients, pub-
lished last year, with respect to whether patients should
undergo primary resection or transplantation.

The group that seemed likely to benefit from primary
transplantation, as mentioned by Dr. Strong, are those who
underwent resection and then developed intrahepatic recur-

rence. Nevertheless, most of these patients are still eligible
for transplantation even after developing recurrence.

I have 3 questions for Dr. Blumgart.
Did your group analyze those patients with intrahepatic

recurrence to determine the risk factors that identify who
might be better selected for primary transplantation?

The second question is, were any of the 611 patients
who had the same criteria of transplant eligibility but were
not resected? For example, did they have tumors that were
very close to the cava or were there patients with 2 separate
small tumors on different lobes of the liver?

Finally, have you considered using radiofrequency ab-
lation for these small tumors rather than a major resection as
the primary treatment? Thank you.

DR. LESLIE H. BLUMGART (New York, New York):
There are 3 points there, Dr. Wong.

Firstly, in relation to risk factors. This was a small
group. We did look at predictors in this group of patients but
the numbers are really too small for firm conclusions. How-
ever, as far as we could judge they were still transplant
eligible.

The question you asked about the nonresected group is
very interesting and important. Yes, of course, there were
some patients with small tumors in inappropriate anatomic
locations or with multiple tumors who were treated either
with 1 of the ablative methods or were referred for transplan-
tation. Indeed we have increasingly referred patients for
transplantation in recent years. So the answer is yes, we do
consider some selected patients (I think that is what is
inherent in your question) for primary transplantation. This
applies especially to young patients with hepatitis C and
patients with badly placed small tumors, which would need a
major resection of functional liver tissue. However, some of
our reluctance in referring patients for transplantation has
been what we perceive as a tendency to use live related
donors in these patients - an approach with which we have
some apprehension.

As regards RFA - yes, of course, we have used radio-
frequency ablation. It is interesting that indeed it is being
used as a bridging procedure in some transplant units. How-
ever, if you look at the results of the Barcelona Group, who
studied RFA-treated patients in the liver explants, it was
shown that very few patients actually have had full control of
tumors. RFA is popular but unproven. In addition, it requires
placement of a large probe often into a small tumor and there
is some risk of dissemination. I was speaking to Jordi Bruix
from the Barcelona Group the other day and he is somewhat
reluctant to accept RFA for that reason. Indeed the results of
alcohol injection combined with embolization are just as
good. So yes, we have used RFA, but I am not sure the
evidence for efficacy is there.
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DR. WILLIAM C. CHAPMAN (St. Louis, Missouri): I too
would like to compliment the authors on their excellent
results with a difficult group of patients. And while I think no
1 would dispute the excellent short-term and medium-term
results reported today, significant questions remain regarding
the best long-term treatment approach for patients with cir-
rhosis and early-stage HCC because of the risk of intrahepatic
recurrences from small lesions that cannot be detected in the
remnant liver or from second primaries.

In the submitted abstract, you reported that the presence
of hepatitis B or C was a significant predictor of poor survival
following hepatectomy. But this factor was not discussed in
the paper. I wonder if you would comment on this aspect.

Since the most common indication for liver transplan-
tation in the U. S. today is hepatitis C-associated liver disease
and since, as you point out, the risk of developing HCC is
estimated to be increased by upwards of 100-fold in this
subgroup, should resection be considered as a first modality
under consideration in this subgroup?

At the risk of significantly oversimplifying this issue,
partial hepatectomy for HCC in the setting of cirrhosis and
active hepatitis has been compared with performing segmen-
tal colectomy for colon cancer in the setting of chronic
ulcerative colitis with plans for follow-up surveillance of the
remaining colon. Clearly, the significant organ shortage that
we currently face significantly complicates this issue.

I would like to thank the authors for asking me to
discuss this paper and the Association for the privilege of the
floor.

DR. LESLIE H. BLUMGART (New York, New York):
Thank you, Dr. Chapman. Your point regarding hepatitis C is
important. As I have just said in response to 1 of the previous
questions, we would consider transplanting patients with
hepatitis C, particularly with multiple lesions or poorly situ-
ated tumors.

As to your second question, what you are really refer-
ring to, I think, is recurrence-free survival. Improved recur-
rence-free survival has been much touted and heavily based

on the original Milan series. However, there are but few
transplant series that have reached five-year survival figures.
There are only a handful of papers I could find with five-year
follow-up data. And in those papers, recurrence-free survival
is around 50% at 5 years. This is very similar to our data with
a five-year survival at 48%.

The reported 81% survival in the Milan paper is very
difficult to accept. It should be recognized, as I have already
stated, that these tumors were small and without vascular
invasion and in addition there was previous ablation in half of
the cases. The follow-up was only 2 years and no account was
taken of patients who drop out of the transplant waiting list
due to progressive disease.

I am not pretending we have the final answer to this
question. It is a wide-open debate and something which will
be ongoing. What I am pleased about is that we have
stimulated discussion and I thank you for your comments.

DR. HENRI BISMUTH (Villejuif, France): I congratulate
you, Dr. Blumgart, for with 68% five-year survival you have
excellent results. But five-year disease-free survival is 48%.
In our series of transplanted patients with HCC, on 116
patients with the same selection, we have 73% five-year
overall survival and 73% disease-free survival. This identical
overall and disease-free survival means that the disease is
controlled, which is not apparently the case in your resected
patients.

I do not think that today liver resection in this group of
patients may be considered as the standard therapy. But you
said that you have a super selected group of patients with no
recurrence after resection. So my question is how you may
select preoperatively this subgroup of patients who will not
have recurrence after resection?

DR. LESLIE H. BLUMGART (New York, New York): I
suppose with the same difficulty as you select them for
transplantation. But you are giving a paper later today on the
same topic, Henri. Unlike the United Nations, I don’t think
the French should be allowed 2 tries to affect the debate.
(Laughter)
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