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the normal growth of children but “catch-
up” growth rarely occurs. Growth appears
to stop several years earlier than normal in
both girls and boys. There is no correlation
of growth with source of kidney, histocom-
patibility typing, maintenance dose of
steroids, or renal function.

7. Early post-transplant hypertension is
a problem which requires vigorous anti-
hypertensive measures to avoid central
nervous system changes.

8. Transplants have been carried out in
two infants aged 2 to 4 months without
technical difficulty. One infant rejected the
transplant 3 months later and the other
died suddenly on the 2nd post-transplant
day.

9. The success of renal transplantation in
children is equal to that in adults.
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DiscussioN

Dr. JoserH E. MurraY (Boston): Dr. Najarian
and his group, who have produced such a high
standard of excellence in clinical transplantation,
have presented a timely resume of this subject
today. It was Dr. Starzl, I believe, who first
popularized the technics of kidney transplants in
infants and children, and Dr. Hume who first
presented a series of transplants before the Trans-
plant Society a few years ago. Today’s study is
really a magnificant review of this pediatric ex-
perience, and I will only make comments on two

aspects: first, the need for extra-careful assessment
of the lower urinary tract in prospective recipients
of this age group; and secondly, the special socio-
economic aspects of donor selection, usually a
parent, in these young recipients.

Regarding the lower urinary tract, uremia and
dilatation per se can produce bladder malfunction
and ureteral reflux and dilatation without any
anatomical abnormality; and Drs. Harrison and
Gross may recall a girl we studied about 7 years
ago when we wondered whether or not we ought
to transplant because of the presence of ureteral
reflux and poor bladder function. Both of them
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advised, correctly, that a correction of uremia by
a well-functioning transplant might well improve
her particular type of lower urinary tract function,
and such was the case. This patient has had nor-
mal lower urinary tract function for the past 7
years, following a successful transplant from her
mother.

So, an evaluation of the mechanism and
etiology of the lower urinary tract malfunction in
children deserves extra-careful investigation.

Whether or not everyone should be transplant-
ing patients who have ileal loops is an individual
group decision. With the great numbers of re-
cipients who are flooding all transplant centers, it
would seem probably wiser to have only a few
centers doing transplants into recipients with ileal
loops and obtaining the results before every center
utilizes this type of recipient.

The second point, the socio-economic aspects of
donor selection. These little children have young
parents, and if there are other siblings in the
family, we find that the selection of one parent
does create family problems in some instances. If
the family live at a distance, it means that one
parent—the donor—must be at the transplant
center. The other parent is at home coping with
the family problems, and if there are complications
for the recipient or infections, or second trans-
plants, requiring longer hospitalization, it can
divide the family as far as the parents are con-
cerned, for a considerable period of time. I would
like Dr. Najarian to comment further on this point.

Finally, there is no reason why children should
do any worse than adults immunologically. They
probably have better survival chance than older
recipients even if cadaveric donors are used be-
cause children have more resilient cardiovascular
and pulmonary systems.

Dr. Taomas EARL Starzr (Denver): For
reasons that have never been very clear, the pedia-
tric patient has been considered in many centers
to be an unfavorable candidate for organ trans-
plantation. In fact, we agree with Dr. Najarian
that the pediatric patient is actually a favored
recipient.

Perhaps I can support this view by giving a
follow-up of the first series of pediatric renal trans-
plantations—20 in all—which we reported in the
Pediatric Clinics of North America (13:381, 1966 ).
The article was written in 1965 at which time 14
(70%) of the 20 recipients were alive with maxi-
mum follow-up of up to 3 years. Today these
same 14 patients are still alive, now 7 to 8% years
post-transplantation, and in all but two of the 14
cases their original transplants are still functioning.

We have continued over the subsequent years
to perform renal transplantation in pzdiatric re-
cipients. In fact, in this month’s journal Pediatrics
(47:548, 1971) we reported about 60 pediatric
patients including the original 20 I just mentioned,
all with minimum potential follow-ups at least 3
years. This latter study has confirmed much of
what Dr. Najarian has told you today.

However, there is one point concerning the

growth of the patients about which we might have
a disagreement with Dr. Najarian’s conclusions. In
our experience, especially in the pre-ALG days be-
fore 1966, there was often a real cessation of
growth for the first year or two after transplanta-
tion or even longer. Then, as long as 4 and 5 years
postoperatively, a surprising catch-up growth spurt
occurred. Consequently, I think it is necessary, be-
fore concluding that there will not be catch-up
growth, to follow these patients for 5 years or
longer. In our experience, catch-up has been seen
as late as 18 or 19 years of age, at which time
growth of almost a foot has occurred over a year’s
time.

Finally, I would like to confirm that for pedi-
atric patients the use of ALG is an especially
important factor in their social rehabilitation, for
it permits one to use smaller doses of steroids. At
one time we were extremely wary of using cada-
veric kidneys for pediatric patients, because of the
predictable need for greater steroid doses, the
consequent stunting of growth of these children,
and the very real possibility that they could
thereby be turned into iatrogenic pariahs. With
ALG this problem has been largely circumvented
since steroid dosages can be kept lower. Now,
more than ever, we are satisfied with the results
of transplantation in these little patients even
when non-related cadaveric organs must be used.

Dr. Jou~ S. NajarianN (Closing): First, as far
as Dr. Murray is concerned, the socio-economic
problem he has presented in the two parents is a
real one, and we have encountered the same sort
of problem.

In this area I would like to make one point;
the children themselves become rehabilitated very
rapidly. As a matter of fact, of all the children
that we have done that are living and well (when
you talk about survival of children, it is almost
95% survival) all but one in the school age group
has returned to school, which is remarkable re-
habilitation.

The one that did not—and it touches on the
problem that Dr. Starzl brought out—was a young
Indian girl who was markedly cushingoid and was
too embarrassed to go back to school, and is being
tutored at home. So, we do create socio-economic
problems. She was transplanted prior to the time
that we started ALG therapy, and little by little
her cushingoid appearance is receding.

I thank Dr. Starzl for his comments. He cer-
tainly has a large group with a long follow-up
which we have all admired for a long time.

Catch up growth does occur. I said it does not
occur, but it does occur rarely. We have followed
some of these patients now 7 years. We have not
seen the spurt that you talk about, except in two
isolated instances. In our experience—and I am
sorry I didn’t have time to show the slide—all of
these parallel, but dont catch up, and there are
only two exceptions.

There is no question that ALG therapy has
made a difference in the reduced doses of steroids,
and better growth patterns.



