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Discussion

DR. ISRAEL PENN (Cincinnati, Ohio): Almost a decade ago I
presented data on over 400 patients with hepatomas who were
treated by liver transplantation in the 1970s and 1980s. If we
exclude incidentally discovered tumors and fibrolamellar hepato-
mas, the overall 5-year survival was only 18%. Dr. Klintmalm has
presented much higher survival figures for patients transplanted in
the 1990s. What accounts for these improved results? There are
several explanations.
The first, and relatively minor factor, is the overall improvement

in the results of liver transplantation for all types of indications in
the 1990s compared with earlier series. A much more important
explanation is better selection of patients. Instead of offering

transplantation to every patient with a hepatoma, we try to exclude
those patients with extrahepatic spread. Prior to transplantation, we
attempt to evaluate this with CAT scans of the chest and abdomen.
In addition, some surgeons do mini-laparotomies or laparoscopies
looking for evidence of extrahepatic spread. Finally, when a donor
liver becomes available, if preliminary laparotomy demonstrates
any extrahepatic spread, the patient is turned down for transplan-
tation and the liver is given to another candidate on the waiting list.
The improved results reported by Dr. Klintmalm reflect the influ-
ence of better recipient selection. Thus, only 6% of patients in his
study had lymph node involvement. Another important factor, that
Dr. Klintmalm emphasized, was tumor size less than 5 centimeters.
Seventy-one percent of patients in his series had tumors 5 centi-
meters or less in size. Dr. Klintmalm also emphasized vascular
invasion. Only 23% of patients in his series showed vascular
invasion. Dr. Klintmalm also stressed the importance of differen-
tiation of the tumor. In his study 87% of patients had grade I or
grade II tumors and only 13% had poorly differentiated neoplasms.

Another important consideration is whether the tumor was dis-
covered incidentally when the liver was removed at the time of
transplantation. We showed that incidental tumors had a 57%
5-year survival, compared with only 18% in patients with hepato-
mas known to be present prior to transplantation. Dr. Klintmalm's
series is very unusual in that 40% of the patients had incidentally
discovered tumors. Also, he did not observe a difference in sur-
vival between the incidentally discovered tumors and those known
to be present prior to transplantation. This is a very, very surprising
finding. Surgeons, who have transplanted large numbers of pa-
tients having hepatomas, have usually found that those with inci-
dentally discovered tumors have a far better outcome than those
with known hepatomas, because most incidental tumors tend to be
small and have a favorable prognosis.

Dr. Klintmalm showed no difference in 5-year overall survival
of patients with incidental compared with known hepatomas. How-
ever, what is much more significant, is what were the actual
recurrence rates in these two groups of patients? Also, I would like
to know what were the 5-year tumor-free survival rates of the
incidental hepatomas compared with those known to be present
prior to transplantation? One more question. What was the overall
perioperative mortality in the two groups of patients in this series,
because this does impact on the long-term survival as well.

DR. GoRAN B. KLINTMALM (Dallas, Texas): First of all, the
number of incidental tumors in this material is high. I suspect that,
since these are fairly recent patients, many centers stopped doing
transplantation for known hepatic tumors, and that is why we see
such a high representation of incidental tumors compared to pre-
viously presented studies.

I think also as a result of previous reports from single-center
studies, we have become kind of nihilistic regarding incidental
tumors, saying, well, they do so much better anyway, so we don't
need to treat them. Consequently, they were less likely to receive
postoperative chemotherapy. And that may be one of the answers
for the absence of survival difference between incidental and
nonincidental tumors, but this is only speculation.
As far as preoperative mortality, I do not have the data. This is

what was reported to the registry. And of course we have no way
of finding out if the centers have patients that died within 30 days
and didn't report them. Again, that is one of the weaknesses of a
registry.
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DR. RONALD W. BusurriL (Los Angeles, California): I have
basically four questions. One is related to what Dr. Penn said. You
showed in the data that tumors greater than five and those that have
vascular invasion have a worse prognosis than those that are small
and do not have vascular invasion. Yet in your incidental tumors,
they were smaller and they had a lesser degree of vascular inva-
sion. How come they don't do better? Number 2, the degree of
differentiation you mention has a significant prognostic impact on
survival. What you are telling us is that we should be biopsying
these tumors. I am a little nervous about doing that, because we
have done it with patients that have been referred to us and we find
that they have got cancer growing out of their biopsy sites. Is that
not a concern?
The third question is, do you have any data on cholangiocarci-

nomas? This is a controversial issue, but I do think that some of
these patients should be candidates for transplantation. And did
you look at that?

The final question is, clearly, if we take the conventional wis-
dom of all that has been reported over the past five years, patients
who have more than stage II tumors probably ought to have some
adjuvant chemotherapy, transplantation alone is not good enough.
Do you have any data from your registry that looks at the aspects
and the types of adjuvant chemotherapy that these patients used?

DR. GORAN B. KLINTMALM (Dallas, Texas): As far as the inci-
dental, it is a similar question to that of Dr. Penn. It is inexplicable
at this time why this is. The treatment question is an important one,
and may be the important one. We have looked at the issues about
size and vascular invasion just like you mentioned. And in inci-
dental tumors, you see it less frequently, but still they do die with
recurrence from tumor. And it may well be that those few that have
the aggressive tumors grow out faster. Again, that is something
that with the growth of the registry we will have bigger numbers
to look into.
As far as grade, yes, we, like you and everybody else here, have

been adamant in advising against biopsy in those patients. The
observations made by Williams a long time ago that tumor recur-
rences occurred in the needle track I think was very important.
However, these are the data. And really the big question here is,
does the grade have an impact and importance for the response to
the adjuvant therapy? With 50% only being treated with adjuvant
chemotherapy and with the plethora of treatments available, we
simply didn't have big enough groups to make a valid analysis at
this time. And that is, of course, really what this registry is aimed
at, and hopefully we will one day get those answers. Cholangio-
carcinomas, yes, we have 71 patients as of September last year.
And when we have more of those, certainly I will report them as

well.
As far as adjunct therapy, 48% only received therapy. And I think

that is unwarranted. This is a disease that is difficult and very hard to
treat. This report would suggest that every patient with a hepatocel-
lular carcinoma should have adjuvant therapy, incidental or not.

DR. RONALD W. BusurriL (Los Angeles, California): But did the
adjuvant therapy make a difference in those that you looked at?

DR. GORAN B. KLINTMALM (Dallas, Texas): What I am saying is

that I looked at it-I have virtually all the drugs used, given pre,
post, intra, embolization, et cetera, and when you divide those 200
patients who have received adjuvant therapy, the groups are simply
too small to allow a meaningful discussion.

My finding was that the incidentals are less likely to have
vascular invasion, less likely to have poor differentiation. But they
did have it. And it may well be that it was those tumors that
recurred. We simply don't have enough of those patients yet to be
able to make that crucial analysis.

DR. SHUNZABURO IWATSUKI (Pittsburgh, Pennsylvania): I con-

gratulate Dr. Klintmalm for his large registry of hepatoma patients
treated with transplantation. We did not join this registry because
we had more than 100 patients in our data base when the registry
began in 1992, and also because we had some concerns about the
registry format. Our own data base now contains more than 300
patients of hepatoma, and last week we presented our results with
these cases at the annual meeting of the Society of Surgical
Oncology. As shown in this slide, tumor-free survival correlated
extremely well, not only by univariate, but also by multivariate
analysis, with 1) tumor size, 2) tumor distribution, 3) vascular
invasion, and 4) lymph node metastasis. Dr. Klintmalm's registry
analysis could not find any of those critical factors in pTNM stage
to be significant by multivariate analysis. I looked for some pos-
sible explanations in Dr. Klintmalm's abstract. Although he reg-
istered 410 patients, single or multiple data were missing for 10%
to 20% of the registry cases. If these missing multiple data were

distributed at random in the 410 patients, I calculated that only
about 88 patients had the complete set of data which would be
essential for multivariate analysis. Thus, although the number of
registry cases exceeded ours, the number available for a valid
multivariate analysis was significantly smaller. In addition, prog-
nostic risk factors for any malignant tumor are best examined by
tumor-free survival. Dr. Klintmalm used patient survival whereas
we used tumor-free survival as our end-point. This is the second
reason for the difference between the two studies. I believe that the
missing data can still be collected, making the registry a reliable
source of information for an important publication. The registry
format should be improved by including the tumor margins and the
degrees of vascular invasion.

Finally, detailed pathological findings should be reexamined by
a group of expert pathologists to ensure accuracy. It should be
noted that only 23% of the patients in the registry had vascular
invasion, an incidence that appears to be much too low in com-

parison with other single center reports, considering the size of the
tumors recorded in the registry.

DR. GoRAN B. KLINTMALM (Dallas, Texas): This supports that Dr.
Iwatsuki's studies from Pittsburgh contain some of the hallmark
information about hepatic tumors in transplantation. The analysis we
just saw is one of the most important ones we have seen from a single
center, if not the most important. What I showed during the presen-
tation was the Cox Regression Analysis, including the histologic
grade. On this slide I have the Cox Regression without the histologic
grade. If you exclude histologic grade, you actually get data that
supports your finding, so you should be happy.

DR. JOHN S. SPRArr (Louisville, Kentucky): I just have a comment.
That is, he shows that differentiation is significant. If he had the
proliferative index of these neoplasms, he would find that there is a

random variation in the proliferative index. If you then convert that to

the growth rate, you will have a log normal variation in growth rates.

Some of these tumors are so indolent that they, as well documented in
the literature, live 15 to 20 years with the cancer.

The thing is, you can't use truncated survival rates like 5-year
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survival rates and come up with any significant conclusion about
the biological variation of the behavior of these neoplasms. So I
would encourage all the students of this area not to get hooked up
on 5-year survival rates. Fixed end-point survival rates truncate
data and shut out a lot of useful information on the natural histories
of these neoplasms.

DR. GoRAN B. KLInTMALM (Dallas, Texas): Thank you. I appreciate
that comment and I agree with it. This I think is the answer to Dr.
Iwatsuki's question. This is a Cox analysis on tumor characteristics
but excluding the information on histological grade. Dr. Iwatsuki did
not include that data from his single center analysis.
As you see here, if you look at recurrence survival, independent

factors important for outcome are positive nodes, vascular inva-
sion, tumor size, and bilobar spread. And, suddenly, we have data
that are very conforming with Dr. Iwatsuki's data. Of course, Dr.
Iwatsuki's is much better controlled.
And as you see here, 261 patients all had these data. If you look

for overall patient survival, vascular invasion alone was the only
independent indicator of survival, and with the negative factor 1.9.

So, Dr. Iwatsuki, I agree with you. I think that the factors you
have analyzed are important. What I bring up is histological grade.
That may be something we overlooked in the past that we need to
take into the algorithm when planning our therapy.

DR. MURRAY F. BRENNAN (New York, New York): As the focus
is on grade and vascular invasion, both of which are highly
subjective analyses, has the pathology been reviewed uniformly by
a central pathology bank?

DR. GORAN B. KLINTMALM (Dallas, Texas): No. And as I say,
that is sort of one of the drawbacks with the registry. Because this
is data reported from all these 21 countries and 53 institutions.

DR. MURRAY F. BRENNAN (New York, New York): But you
could get the slides and have them reviewed. And as they are the
dominant factor in your analysis, I think you have to do that.

DR. GORAN B. KLINTMALM (Dallas, Texas): If I get an NIH grant
to help support this work, yes.

DR. MURRAY F. BRENNAN (New York, New York): And sec-
ondly, before everybody takes adjuvant chemotherapy for hepa-
toma and convinces you to do it, I am unaware of any interpretable
study in any country that has ever shown a survival benefit for
chemotherapy for hepatoma.

DR. GORAN B. KLINTMALM (Dallas, Texas): I agree with that and
I am aware of that. This is why I think that, as far as I know, this
is the only registry which can provide some insight into what may
be effective therapy. Today we don't have any other mechanism to
find out, unfortunately.

DR. CHARLES M. MILLER (New York, New York): It is a very
nice presentation. It sheds light on a difficult multi-factorial nature
of doing these analyses. Just a simple question. Did you look at
indication for transplant, whether it be for tumor or chronic end-
stage liver disease. Number 2, did you determine recurrence-free
survival of the incidentals versus the non-incidentals? Because
they die of different reasons.

DR. GORAN B. KLINTMALM (Dallas, Texas): The last answer first.
Yes, we did. I have recurrence-free survival on virtually every
factor we looked at here, but I don't have time to show them. As
far as the exact numbers for incidental and non-incidental for
recurrence, I don't have it off the top of my head but I could
certainly provide it for you.

DR. CHARLES M. MILLER (New York, New York): Did you look
at the indication for transplantation, whether it be actually for
tumor or for other indications leading to end-stage liver disease?

DR. GORAN B. KLINTMALM (Dallas, Texas): Yes. Sixty percent
received a transplant for the indication of hepatocellular carci-
noma.

DR. CHARLES M. MILLER (New York, New York): Was there a
difference in tumor-free survival?

DR. GORAN B. KLINTMALM (Dallas, Texas): And I agree with that
comment again. And if NIH gives me support, I will do it.

DR. FRANK C. SPENCER (New York, New York): I want to
compliment Dr. Klintmalm for his efforts with establishing and
maintaining a central registry. This is a true labor of love; so "don't
shoot the messenger." A central registry should have much scien-
tific value because few centers will accumulate enough individual
data to be statistically valid. The classical international neurolog-
ical study demonstrating the limited benefit from anastomosis of
the superficial temporal artery to the middle cerebral artery for
cerebral ischemia is a classic example. The major handicap with a
central registry, of course, is to obtain comparable data. The
obvious question, as Dr. Murray Brennan and others have asked, is
the validity of the histologic grading. An independent review
would seem indicated.

Separately, I noticed in one of the initial slides that a number of
patients died "free of tumor." What did they die from?

DR. GORAN B. KLINTMALM (Dallas, Texas): The first results slide
I showed, where we compared the survival with UNOS data, we all
know that patients with transplantation die from other causes than
tumors, especially if they don't have a tumor. They die from
rejection, from recurrent disease, from infections. And that is the
other 50%.
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