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Dear Editors,

Kidney transplantation (KTx) is the best treatment for

children with ESRD [1]. Pre-emptive KTx results in bet-

ter survival and graft function when compared to KTx

after initiation of dialysis [2,3]. To prevent impaired

neurologic development, KTx should not be delayed

[4]. Early transplantation, however, is hampered due to

shortness in paediatric donor kidneys. Fortunately, par-

ents are often willing to donate, but the transplantation

of an adult-sized kidney (ASK) in a small recipient is

associated with some challenges. Firstly, there are tech-

nical challenges related to the difference between allo-

graft size and recipient body cavity space and the

mismatch of recipient and ASK vessel diameters [5].

Secondly, there are hemodynamic challenges to cope

with. A transplanted ASK demands a renal blood flow

of about 500–700 ml/min, requiring 50–70% of the

recipient cardiac output (CO). Aggressive fluid manage-

ment is necessary to ensure optimal renal perfusion and

prevent postoperative acute tubular necrosis, graft

thrombosis or even primary nonfunction [6,7]. Thirdly,

young children are more prone to complications and

infections after transplantation, so tight follow-up and

immunosuppressive management are essential [8].

We evaluate our new programme for adult KTx in

children under the age of 4 years. Donor and recipient

characteristics, data on surgical technique and ischaemia

times (IT) were recorded and outcome measures, such

as eGFR, growth, graft and patient survival, were anal-

ysed. We transplanted seven boys and three girls. The

girls and one boy were on haemodialysis, and six boys

were transplanted pre-emptively. The mean age of the

10 recipients was 2.7 years. The mean pretransplant

height was 88 (range 72.5–97) cm, and the mean pre-

transplant weight was 13.5 (range 10.0–17.9) kg. All had
congenital origin for ESRD: posterior urethral valves

(n = 4), renal dysplasia (n = 2) and nephrotic syn-

drome (n = 2), nephronophthisis (n = 1) and reflux

nephropathy (n = 1). The four recipients with posterior

urethral valves underwent valve resection prior to KTx.

No bladder augmentation was necessary.

All donors were parents (60% mothers) with a mean

age of 36 years (range 24–45). All underwent an uncom-

plicated laparoscopic nephrectomy and were discharged

from hospital on postoperative day 5 (range 4–7).
All recipients underwent a transverse laparotomy with

a right intestinal medial rotation and vascular anasto-

moses on the abdominal aorta and inferior caval vein.

The kidney was then placed intra-abdominally, without

compression of the graft or adjacent structures and

without graft vessel kinking. The ureter was implanted

by an extravesical implantation technique and without

an antireflux mechanism.

Heart rate, central venous pressure, cardiac output

and arterial blood pressure were monitored. All children

received a jugular central venous catheter, a radial arte-

rial catheter and a thermistor-tipped femoral arterial

catheter (PiCCO catheter) for intermittent CO estima-

tion using the transpulmonary thermodilution (TPTD)

technique, which is a gold standard for CO measure-

ment in children [9,10].

The warm (combined 1st and 2nd) and cold IT were

35 min (range 16.9–51) and 3.5 h (range 2.5–3.9),
respectively. Mean recipient operating time was

178 min (range 128–276), which is relatively short [5],
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possibly due to the efforts of a dedicated team. Our

mean total warm IT of 35 min compares favourably to

other publications in which total warm IT ranged from

45 to 80 min. All grafts functioned immediately (start-

ing diuresis in OR). The median recipient hospital stay

was 22 (range 13–44) days, and the median ICU stay

was 10 (range 3–25) days.
Early complications were drug-induced delirium

(n = 2), septicaemia (n = 1) and early postoperative

haemorrhage requiring reoperation in another. In the

case of nephronophthisis with pre-existent liver fibrosis,

excessive postoperative lymph ascites was encountered.

This necessitated huge fluid administration (maximum

5 l/day) and prolonged ICU stay, but resolved sponta-

neously after parenteral feeding for some weeks. There

were no urological complications.

All children started immunosuppression according

to the ‘transplantation without steroids’ (TWIST) pro-

tocol (basiliximab, tacrolimus and mycophenolate),

with allometric dosing, as well as CMV prophylaxis

and antibiotic uroprophylaxis for 3 months. After

1 year, only 30% still received tacrolimus and

mycophenolate, 30% was on Tacrolimus and Azathio-

prine, 20% Tacrolimus, Mycophenolate and Prednisone

and 20% Tacrolimus and Prednisone. Reasons for

switching immunosuppressive therapy were gastroin-

testinal side effects (n = 5), urosepsis postoperatively

(n = 1) and Epstein–Barr virus (EBV) infection

(n = 2).

Patient and graft survival are both 100%, with a

median follow-up of 22 months. There were no cases of

acute rejection, despite four biopsies due to declining

renal function.

Mean GFR was 8 before KTx (n = 10) (range 3.6–
12.2), 89 at 12 months (n = 10) and 77 ml/min/

1.73 m2 at 24 months after KTx (n = 7) (Fig. 1).

Nearly all recipients showed a catch-up growth; mean

height increased from 88 to 98 cm at 1 year post-KTx

(�4 SD to 1.5 SD).

Infections were a major challenge in this cohort, most

of them being mild respiratory tract infections and gas-

trointestinal infections. Urinary tract infections (UTI)

occurred quite frequently. A total of 11 UTI after

3 months (in four of 10 patients, all with urethral valves)

and 10 extra after 1 year (in 6 patients) were recognized.

In the first 3 months, we did not encounter any EBV

or cytomegalovirus (CMV) infection while monitoring

by PCR was performed monthly. One BK virus

nephropathy was treated successfully.

Many challenges in paediatric ASK transplantation

are evident from the foregoing data. The impediments

to success are different and of greater magnitude than

those seen with adults, primarily because of different

causes of ESRD and different surgical and medical con-

siderations in these very small children. Nevertheless,

excellent results can be obtained with strict adherence

to surgical detail, careful pre- and postoperative hemo-

dynamic monitoring, aggressive fluid management and

tight immunosuppressive management during follow-up

by a dedicated team.

This programme was started with a multidisciplinary

and dedicated team consisting of a paediatric nephrolo-

gist, a vascular and transplantation surgeon, a paediatric

surgeon, a paediatric urologist, a paediatric anaesthesiol-

ogist and a paediatric ICU specialist, as well as a

paramedical team, resulting in a programme with

promising outcomes. Presently, all transplanted children

are alive and thriving with adequate graft function, prov-

ing that paediatric ASK transplantation is an excellent

option for the very young recipient. Parents were relieved

to be able to help their child to being transplanted as soon

as possible, giving it the highest possible quality of life.
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Figure 1 eGFR pre-KTx 24-month

follow-up.
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