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SuMMARY 19 young children (less than 5 years old) have received 31 renal transplants from 4
live relatives and 27 cadaver donors. The 2-year allograft survival rate for the patients receiving
their 1st allograft from the 4 live donors was 75 ± 22% while that for the patients receiving their
1st allograft from 15 cadaver donors was 26 ± 11%. 10 children are currently surviving with
functioning allographs (7 cadavers and 3 live relatives); 4 have died and 5 are undergoing dialysis after
the loss of at least one allograft. Despite the poor allograft survival rate the fact that 7 children
are surviving with cadaver allografts indicates that the lack of a living related donor should not
prevent transplants in young children.

Haemodialysis and renal transplantation are accept- (3), haemolytic uraemic syndrome (2), cortical
able treatments for older children and adolescents necrosis (1), medullary cystic disease (1), polycystic
with end stage renal disease. However, many kidney disease with congenital hepatic fibrosis (1),
paediatric nephrologists hesitate to recommend such infantile nephrotic syndrome (1), and bilateral
treatment for young children and infants.
Wilms's tumour (1).
Reports of renal transplants in children under age
Haemodialysis was started before transplantation
5 years are rare and results are sometimes dis- in 17 patients and 2 children were treated with
couraging.1-8 In 1978 Hodson and co-workers7 peritoneal dialysis.9 The average time of dialysis
reported a large series of renal transplants from 19 before initial transplantation was 5 months (range
related live donors (LD) and 4 cadaver donors (CD) 5 days to 13 months). Bilateral nephrectomy was
in children less than 5 years old. Their results were performed before transplantation in 6 recipients, and
similar to those for older children. We now give our simultaneously with transplantation in 3 recipients.
experience with 31 renal transplants performed in The remaining 10 recipients did not undergo bilateral
19 children under age 5 years. Most of the allografts nephrectomy.
were from cadaver donors.
During the period of dialysis each patient received
at least one blood transfusion (mean 9 * 7; range 1-30
Materials and methods
units). Despite the blood transfusion (stored sedimented red blood cells) only 2 patients had preformed
Between September 1968 and March 1979, 19 lymphocytotoxic antibodies before receiving their
children (aged between 11 months and 5 years 1 initial allografts.
month) received 31 renal allografts from 4 LD and
The ages of the donors of the 27 CD allografts
27 CD. 10 recipients received one allograft, 7 were > 12 years in ten cases, between 4 and 6 years in
received two, 1 received three, and 1 received four four, and <2 years in nine cases. All 4 LD allografts
allografts. Eight recipients were girls and 11 were were from mothers who were between 27 and 30
boys. The average age at the time of the initial years of age.
transplant was 3 years 1 month; 2 infants were 11
An extraperitoneal approach, with placement of
months.
the allograft in the iliac fossa as previously deThe primary renal diseases of the 19 children scribed,10 was used in each instance. The allograft
were: focal glomerulosclerosis (3), membranopro- ureter was reimplanted into the bladder via a
liferative glomerulonephritis (2), obstructive uro- ureteroneocystostomy.
pathy (4), hypoplastic or dysplastic kidneys, or both,
Immunosuppressive therapy consisted of azathio32
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prine and prednisone as previously described.10 The
amount of each drug was calculated according to
weight of the patient. No recipient underwent
thymectomy or splenectomy, and none received
x-irradiation. Since September 1976, 7 recipients
have had antithymocyte globulin in a dose by
rosette protocol (Upjohn Co., Kalamazoo, Mich.).1"
The criteria for the diagnosis of rejection and treatment schedule have been described.10
Results

Patient survival. Of the 19 recipients, 10 are currently surviving with functioning allografts (7 1st,
3 2nd), 4 have died, and 5 are undergoing dialysis
while awaiting new allografts. The most recent serum
creatinine level of the 10 recipients with functioning
allografts is 0 3 to 6-0 mg/100 ml (26.5 to 530
,umol/l) with 8 receipients having a serum creatinine
level <1-0 mg/100 ml (<88-4 ,umol/l). The low
serum creatinine levels in these young children did
not influence the prompt diagnosis of rejection
episodes. The 1- and 2-year actuarial patient
survival (± SEM) was 83 ± 9% and 75 ± 11%
respectively.
Two children died within the first month after their
transplants, during the period when the CD allograft
was recovering from acute tubular necrosis. One
recipient with a primary seizure disorder died with
status epilepticus, and one recipient with biliary
dysgenesis died with a bleeding diathesis. The other
two deaths occurred in recipients with functioning
allografts-one 4 months later from gastrointestinal
haemorrhage, and one 18 months later from
aspiration after a seizure.

secondary to high venous pressure from an arteriofistula in the thigh, bleeding from the
anastomotic site requiring allograft removal, and
haemorrhagic infarction 24-48 hours after the
transplant of an allograft from a 4-month-old donor
with two renal arteries.

venous

Complications. The significant complications encountered are shown in Table 1. The recurrence of the primary disease was demonstrated in three allografts of
2 recipients. Nephrotic syndrome developed within
the first week after the transplant in two successive
allografts of a child whose original disease was the
nephrotic syndrome and focal glomerulosclerosis,12
and histological evidence of the dense deposit
variety of membranoproliferative glomerulonephritis was present in the allograft of another child.13
Growth. Linear growth and growth velocity were
evaluated in 5 girls (Fig. 1) and 6 boys (Fig. 2) who
survived with functioning grafts for at least one
year. In 4 recipients (2 LD and 2 CD) catch-up
growth was observed after transplantation, however
in no instance was the increase in growth velocity
sufficient for the patient to reach the 5th centile. A
growth rate of >100% of normal continued for 2
years in 3 recipients, and for more than 3 years in
1 recipient. The appearance of renal failure (plasma
creatinine level >1 *0 mg/100 ml) was associated
with a greatly reduced growth rate in a recipient
who had manifested previous catch-up growth. The
introduction of alternate day corticosteroid therapy
did not improve the growth rate in this recipient. In 2

Allograft survival. Three of the 4 LD allografts are Table 1 Complications of transplants
currently functioning 30 to 66 months after trans- Complication
plants. The 1- and 2-year actuarial survival rate for Haemorrhage (n 8)
the 4 LD allografts was 100% and 75 ± 22%
4
Arterial anastomosis
Peritoneum
respectively.
1
Bladder
Of the 27 CD allografts (15 1st, 9 2nd, 2 3rd, and
1*
Intestinal
1*
Cerebral
1 4th), only 7 (4 1st, 3 2nd) are currently functioning
1 to 91 months after the transplants. The 1- and 2Infection (n 14)
Varicella
year actuarial survival rate for all 27 CD allografts
Cytomegalovirus
10% and 31 ± 10% respectively; for the
was 41
l
Pneumocystis carinii
15 CD 1st allografts it was 33 ± 12% and 26 ± 11 %
Pneumonia
1
Sepsis
respectively.
Urethritis
Of the 21 (20 CD and 1 LD) allograft failures 7
Other(n 18)
were lost to irreversible acute rejection at 1 to 29
4
Hypertension
days after the transplants and 7 were lost to chronic
3
Recurrence of primary disease
4
'Ureteral complications'
rejection at 5 to 89 months after the transplants.
3
Allograft infarction
Four recipients died with a functioning allograft as
1
Partial small bowel obstruction
1
Lymphocele
described, and 3 allografts were lost as a result of
2*
Seizures
technical problems. The last group comprised
haemorrhagic infarction of an anencephalic kidney *Contributed to death.
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additional recipients who received alternate day
therapy for >1 year, it was not possible to show an
~ unequivocal improvement of the growth rate.
Rehabilitation. Of the 10 recipients with currently
functioning allografts, 7 are attending regular elementary schools, 2 elementary schools for the
/ /handicapped, and 1 is at a nursery school. The 5
//
who are currently undergoing dialysis after
patients
allograft failure are attending regular elementary
school (1), elementary school for the handicapped
(1), receiving hospital teaching (1), and nursery
schools (2). Of the 4 recipients who died, only 1
survived with a functioning allograft for >1 year
///and this patient had attended an elementary school.
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~~~~~~~~~~~Discussion

There have been few renal transplants in children
under 5 years of age. As shown (Table 2), with the
exception of the present series, 53 children have
received 28 LD and 33 CD allografts. At the time of
' ' ' ' ' '
70
1 2 3 4 5 6 7 8 9 10 11 12 the reports 21 (75%) LD and 12 (36%) CD allografts were functioning. 15 (28 %) recipients died after
Age (years )
Fig. 1 Growth curve ofgirls with allografts functioning transplants (10 CD and 5 LD allograft recipients).
In the present series 10 (53 %) of the 19 children
for more than one year.
are currently surviving with functioning allografts
t Start of alternate day treatment. ; Start of chronic
rejection.
(3 LD and 7 CD), 4 (21 %) have died, and 5 are
undergoing dialysis awaiting new allografts. The
outcome with CD allografts however, is much poorer
145
95th n
than our overall results with CD donor transplants
Boys
.
in children.14
140
50th 15ID
Various
immunological and nonimmunological
135
/
influence
allograft outcome. The immuno/factors
130 logical factors include HLA antigen histocompat5th
125 ability,15 recipient immunological responsiveness as
indicated by the development of lymphocytotoxic
120 antibodies,16
the good effect of blood trans115
/
/
/
fusions
beforeand
transplantation.'7
E
/ / ,/
110
Since HLA A and B antigen histocompatability
has not affected our overall results,'4 it is doubtful
105
/
that it influenced allograft survival in these younger
children. No recipient was highly presensitised
(>50% lymphocytotoxic antibodies) before his
I95
initial allograft. Therefore, the poor outcome cannot
90 / / /
//
be attributed to a prevalence of responder recipients.
85
//
Similarly, each recipient received at least one blood
80
transfusion before his initial transplant.
75
The nonimmunological factors adversely affecting
outcome are recipient age, 18 coexistent
allograft
70
1 2 3 4 5 6 7 8 9 10 11 1
multisystem disease,'9 and primary renal disease.20
Age (years)
Recipients older than 45 years fare poorly after
Fig. 2 Growth curve of boys with allografts functioning transplantation. The prevalence of concomitant
cardiovascular disease in patients of this age is
for more than one year.
probably contributory. Coexistence of diabetes
t Start of alternate day treatment. a Start of chronic
rejection.
mellitus, oxalosis, or lupus erythematosis adversely

~

I

Arch Dis Child: first published as 10.1136/adc.55.7.532 on 1 July 1980. Downloaded from http://adc.bmj.com/ on December 1, 2022 by guest. Protected by copyright.

534 Rizzoni, Malekzadeh, Pennisi, Ettenger, Uittenbogaart, and Fine

Table 2 Summary of reported transplants performed in children aged under 5 years
Reference

No of
patients

No of
transplants

Donors

Cadaver

Outcome
Live

relative
Martin et al 1

2

2

1

2
13

2
15

2
9

6

Cerilli et al.4

1

1

1
7

2

Lawson et al.5
Vidne et al.6
Hodson et al.7

7
3

9
5
23

5
4

19

La Plante et al.2
Belzer et al.3

21

Graft
removed

1

4
19

4
31

4
27

affects allograft outcome because of the associated
multisystem involvement. The primary renal disease
may recur in the allograft thereby adversely affecting
outcome.
Immunological factors accounted for two-thirds
of the allograft failures in the present series. This
incidence is similar to that in a large series.'0 The
nonimmunological causes of allograft loss were
possibly related to recipient age. However, it is
difficult definitively to implicate the recipients' age
in the 3 technical failures or the 4 patient deaths.
Two of the 3 technical failures could be related to
donor age; however, anencephalic kidneys2' and
kidneys from donors aged under 6 months have been
used successfully.'0 Since the recipients were managed
in a paediatric institution experienced in the care of
end stage renal disease, it is assumed that the nonimmunological failures were not attributable to
unfamiliarity with general paediatric care.
The poor outcome of CD allografts indicates the
need to justify this treatment for young children.
Hodson et al.,7 suggested that 'when possible, this
should be carried out using living related donor
kidneys, thus avoiding long periods of dialysis,
which in the small child is frequently associated with
vascular access problems, malnutrition, and progressive renal osteodystrophy'. The problems encountered in dialysing small children are often
difficult to manage; however, the criteria for donor
selection should be based on predictability of improved outcome. Although current data on allografts show that LD is optimum regardless of
recipient age, it must be remembered that nearly
half of the CD recipients are currently surviving
with functioning allografts. Therefore, the availability of a LD should not be a prerequisite for
initiating treatment for end stage renal disease.
In addition to outcome, the two factors which
should be considered before selecting a donor

4

Patient died

1

1
1
1
4
1
5

1
3
4
1
1
3

4
Kwun et al.8
Present study

Graft

functioning

12
1

12
3
7
3

5
1

2
1

1
3
1
4

are growth and rehabilitation after transplantation.
Hodson et al., in 1978,7 reported that most LD
allograft recipients who survived with functioning
allografts for longer than 6 months demonstrated
catch-up growth. However, few recipients maintained
catch-up growth during the second and third years
after their transplants.
The long-term results of linear growth in young
children cannot be determined from the present
series. However, catch-up or normal linear growth
was observed in the 3 LD allograft recipients whereas
similar growth was observed in only 3 of the CD
allograft recipients. In at least 2 instances, poor CD
allograft function contributed to reduced growth
velocity.22 Introduction of alternate day therapy has
had a salutory effect on linear growth, but further
data are needed in order to determine the effect
of alternate day therapy on adult height.
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