function. Although our patient was
treated with prednisone throughout,
clinical improvement seemed to be
temporally related to the adminis-
tration of aspirin and dipyridamole.
Central nervous system symptoms
disappeared within two days of the
initiation of antiplatelet therapy. The
subsequent increase of dipyridamole
dosage to 600 mg/day was followed
by an increase in the platelet count,
similar to the experience reported by
Giromini et al.®

The effectiveness of aspirin and
dipyridamole in TTP cannot be estab-
lished with certainty by a few iso-
lated case reports. However, the stud-
ies of Neame et al* and Harker and
Slichter' suggest that the use of anti-
platelet drugs in cases of TTP has a
sound pathophysiologic basis. For this
reason, the favorable results reported
here and elsewhere®® are probably

not fortuitous and the use of anti-
platelet drugs should be strongly con-
sidered in the treatment of TTP.

MNonproprietary Name
and Trademark of Drug

Dipyridamole—Persantine,
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Renal Transplantation Between Adults and Children

Differences in Renal Growth

Sherman J. Silber, MD

@ There is an impressive but purely compensatory growth response of the
child’s kidney transplanted into the uremic adult, but no hypertrophy or
hypotrophy of the adult’s kidney in the uremic child:

Two separate types of renal growth seem to occur. Compensatory hyper-
trophic growth is a rapid reversible response to a functional nephron deficit.
Obligatory growth occurs as one grows up, and is not reversible.

(JAMA 228:1143-1145, 1974)

AFTER unilateral nephrectomy, the
size and function of the remaining
kidney increases dramatically. The
cause of this compensatory response
remains an enigma. It is clearly a
growth process, since RNA metabo-
lism and protein content in the kid-
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ney increase considerably.”* This
response does not occur in hypo-
physectomized animals or in animals
receiving antimetabolic drugs.”* One
could easily speculate that compensa-
tory renal hypertrophy is simply an
acceleration of the normal growth
process in response to a decreased
functioning of the renal mass.

Qur study, however, has shown that
compensatory renal growth is easily
reversible when the nephron deficit is
corrected.*® When a hypertrophied
kidney of a rat was transplanted four
weeks after contralateral nephrec-
tomy into a similar animal that also
had only one hypertrophied kidney,

each kidney returned rapidly to its
original size, glomerular filtration
rate (GFR), and renal plasma flow
(RPF). In contrast, when normal
adult animals were given extra kid-
neys, there was no decrease in size or
function of any of the kidneys, and
the animals had persistently in-
creased GFR and RPF. Two types of
renal growth can be defined: Obliga-
tory renal growth occurs simply as
the animal grows. This type of
growth might be modified by “need,”
but it is definitely not reversible.
Compensatory renal growth is a fune-
tvional response induced only by a
nephron deficit. This type of growth
is easily reversible when the need is
eliminated.

There has been much experience
with renal transplantation in the use
of children as donors as well as recipi-
ents,” but the bearing of these results
on the understanding of compensa-
tory hypertrophy has received little
attention. This study describes the
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Fig 1.—Serum creatinine levels in adults with transplanted kidneys of children.

behavior of renal growth in kidneys
transplanted from children to adults
and vice versa.

Methods

Four anephric adult patients, aged
23 to 39 years and with surface areas
of 1.4 to 1.8 sq m, had hemodialysis
regularly. Each received an immedi-
ate renal transplant from two dead
children, aged 4 to 5 years. Renal
function was monitored with serum
creatinine determination, and renal
size was determined by intravenous
pyelography.

In addition, four children, aged 6 to
11 years and with surface areas of 0.7
to 0.8 sq m, had hemodialysis regu-
larly. The children received at the
time of bilateral nephrectomy a renal
transplant from their mothers, who
were aged 33 to 47 years and had a
mean surface area of 1.7 to 1.8 sq m.
Preoperative and postoperative renal
functions were determined in the
donors by measurements of serum
creatinine and creatinine clearance.
Preoperative and postoperative renal
sizes were determined by intravenous
pyelography. Similar studies were
carried out with the recipients of the
transplants.

Results

Child’s Kidney Transplanted Into
Adult.—Figure 1 shows that within
three weeks of transplantation, three
of the four kidneys were functioning
well; by eight weeks, all four were. In
patient 3, who had a body surface

1144

Table 1.—Size (Longitudinal Axfs} of
Children’s Kidneys Transplanted
Into Adults

Size of Kidney, cm

“ At
Time of
Pa- Trans- 13 4-6 59

tient plant Weeks Weeks Months
1 101 - 12.0 13.2
2 10.4 - 13.0 13.5
3 10.8 1.6 13.0 13.6
4 10.6 11.2 L 13.5

area of only 14 sq m, the serum
creatinine level was as low as 1.2
mg/100 ml. In the three other pa-
tients, serum creatinine values were
between 1.6 and 2.1 mg/100 ml. The
creatinine level remained stable in all
patients except patient 2, who later
rejected the kidney. Table 1 and Fig 2
show that the children’s kidneys mea-
sured 10.1 to 10.8 em (longitudinal
axis) when first placed into the adult,
but by one to three weeks, the dimen-
sions were 11.2 to 11.6 cm; by four to
six weeks, 12 to 13 em; and by five to
nine months, a maximum of 13.2 to
13.6 em.

Adult’s Kidney Transplanted Into
Child.—Figure 3 shows that all child
recipients had a rapid drop of serum
creatinine level to 0.6 to 0.8 mg/100
ml. All values persisted at this level
for more than six months; patient 6,
however, showed signs of rejection.
Preoperative creatinine clearance in
the four adult donors measured 110 to

JAMA, May 27, 1874 = Vol 228, No 9

Fig 2.—Top, child's kidney (patient 1)
measures 10.1 cm (longitudinal axis)
shortly after transplantation into adult.
Bottom, same kidney measures 13.2 cm
eight months later.

150 liters/24 hr. In the three child re-
cipients who showed no sign of rejec-
tion, postoperative creatinine clear-
ance measured 50 to 70 liters/24 hr up
to six months later. Postoperative
clearance in the adult donors mea-
sured 100 to 130 liters/24 hr.

Table 2 and Fig 4 show that the
adult donor’s kidney originally mea-
sured 18.2 to 18.6 em (longitudinal
axis); dimensions were essentially un-
changed four months postoperatively.
However, the remaining kidneys of
the adult donors measured 14.5 to 15.8
em by that time.

Comment

The initial size of the cadaveric
child donors' kidneys was inadequate
for carrying on the normal require-
ments of the adult recipients. These
kidneys, however, very rapidly hyper-
trophied to 177% of their preoperative

Renal Transplantation—Silber
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Table 2.—S8ize (Longitudinal Axis) of

. . , Adults’ Kidneys Transplanted
Fig 4.—Top, adult's kidney (patient &) Into Children

measures 13.2 cm (longitudinal axis)

before transplantation. Bottom, same

. dney,
kidney measures 13.8 cm one year after Size uﬂ ney, em

e

transplantation into child. At
Time of
Pa- Trans- 1 1 4
tient plant Week Month Months
5 13.2 13.2 13.4 13.3
6 13.5 13.5 13.5
7 13.3 13.4 13.3
8 13.6 . 13.5

volume. (If volume is proportional to
the axis,® and if the axis were
increased by an average of 33%, the
calculated volume would have been
increased by T7%.) This dramatic
growth is not surprising for two
reasons: First, compensatory renal
growth is known to be more pro-
nounced in children than in adults.®
Second, the relative deficit of renal
mass in these adult recipients is much
greater than when the donor is also
an adult. Growth leveled off, however,
at 13.2 to 13.6 em, and did not reach
the size of the usual adult's hyper-
trophied kidney (15 to 16 cm). In
these patients, although the com-
pensatory growth process was brisk
and greater than usual, there was an
upper limit. Serum creatinine values
between 1.6 and 2.1 mg/100 ml, cotre-
sponding to about one-half normal
adult GFR, support this observation,
Fine et al® noted a similar degree

JAMA, May 27, 1974 « Vol 228, No 9

of hypertrophy when transplanting a
child’s kidney into another child. The
greater need of adult recipients,
therefore, did not induce acceleration
of obligatory growth; instead, sim-
ply normal compensatory growth oc-
curred. One cannot draw really firm
conclusions, however, from human ca-
daver transplants, since occult rejec-
tion could be occurring, thqg .pre-
venting a greater growth response.

The size of the adult’s kidney did
not increase or decrease when placed
in a child whose surface area mea-
sured only 40% of the donor’s surface
area. Yet, the donor's remaining kid-
ney hypertrophied to about 150% of
its preoperative volume, and the do-
nor's creatinine clearance rose to al-
most the original value with two kid-
neys. The child’s creatinine clearance,
however, remained at half of the do-
nor's original value. '

Ogden® found that as the donor’s
kidney hypertrophied, the GFR can
be used as a standard to judge the
status of the recipient. In the case of
an adult donor’s kidney that already
has a GFR greater than the need of
the child recipient, there is no such
hypertrophy. In addition, this kidney
does not appear to decrease its size or
funection. Unfortunately, none of our
recipients were quite small enough to
test critically this latter impression.
On the basis of our experiments on
rats with three kidneys, however, re-
nal atrophy or reduction of GFR
would not be expected in human
recipients.
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