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Case series

En-bloc paediatric dual kidney transplantation
presents specific challenges but provides a viable
option for patients with end-stage renal disease. In
this case series, we report four cases of paediatric
cadaveric en-bloc donor kidney transplantation and
review the literature on reported complications and
functional outcomes of this procedure.

From 2001 to 2015, there were four paediatric
cadaveric en-bloc donor kidney transplantation
procedures undertaken in Hong Kong. Deceased
donors’ mean age was 3.6 + 2.6 years and recipients’
mean age was 26.3 + 16.3 years. Mean total operating
time was 214 + 28.2 minutes, mean cold ischaemic
time was 222 + 150 minutes, mean warm ischaemic
time was 26 + 11.3 minutes, and mean graft kidney
volume was 156.3 + 31.3 mL. The Table provides
a summary of individual donor and recipient
information.

The kidneys were retrieved en bloc with the
donor’s aorta and vena cava. The proximal end of the
aorta and vena cava was oversewn at the supra-renal
level and the ureters were transected as close to the
bladder as possible. Recipients were prepared for
extra-peritoneal implantation with modified Gibson’s
incision. The distal ends of the aorta and vena cava
were anastomosed to the recipient’s external iliac
artery and external iliac vein respectively in an end-

TABLE. Summary of donor and recipient information

to-side manner using 5-0 Prolene (Fig). The donor
ureters were anastomosed in the Wallace I manner
and neocystoureterostomy was completed with
4-0 Vicryl according to the Lich-Gregoir technique
with a double | stent in each ureter.! The two graft
kidneys were placed in the right iliac fossa in the
extraperitoneal space created in routine kidney
transplantation surgery. Two drains were placed in
the surgical site.

Discussion

Historically, paediatric cadaveric kidney en-bloc
donor transplantation was associated with increased
early vascular  complications.  Furthermore,
paediatric en-bloc kidneys need not be strictly
allocated based on recipient weight or age criteria.?

Inourseries, all patients had good graft function
following transplantation with normal serum
creatinine levels and compensatory hypertrophy of
the transplanted dual kidney occurring in all cases to
overcome the size difference between the paediatric
and adult kidney size. Our experience and the
functional outcome achieved appear consistent with
the current evidence on dual kidney transplantation
in the literature.

It is well recognised that paediatric kidney
transplantation is difficult, especially when donor
kidneys are from children younger than 6 years of

2001 2009 2011 2015
Donor age, y 5 7 2 2
Recipient age, y 13 20 22 50
Donor weight, kg 18 22 10 14.2
Recipient weight, kg 34.8 53.6 54.8 78.6
Recipient pathology of end-stage IgA nephropathy Chronic Unknown aetiology Diabetic
renal disease glomerulonephritis nephropathy
Donor kidney volume, mL 112.5 173.8 156 183
Delayed graft function No No No No
1-Year graft survival Yes Yes Yes Yes
5-Year graft survival Yes Yes Yes Not available
Annual graft hypertrophy rate (%) 1.1 18.4 20.6 36.2
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FIG. Intra-operative photograph of an en-bloc dual

kidney transplantation.The proximal aortic segment was
anastomosed end-to-side to the right external iliac artery
and the inferior vena cava was anastomosed end-to-side to
the right external iliac vein

age.® En-bloc dual kidney transplantation from

paediatric donors aims to increase the nephron mass
of the transplanted kidney.

En-bloc dual kidney transplantation is
associated with an increase in the surgical
complications rate of up to 16%, of which, 69% of
complications reported were arterial or venous
thrombosis.* In addition, studies have reported a
higher early graft loss in the first postoperative year
for paediatric en-bloc kidney transplantation.>®
However, Thomusch et al® reported that long-
term graft survival and function were better in
the paediatric dual kidney transplant than from a
cadaveric adult donor.

Early graft failure is commonly caused by
vascular complications. Studies have reported a
vascular thrombosis rate of between 2.5% and 12%"°
with small paediatric donor kidneys compared
with a rate of 1.8% for adult donor kidneys.® Risk
factors for thrombosis include: donor less than 5
years old,*®!! cold ischaemic time longer than 24
hours,'*! previous recipient transplantation,'® and
increased reactive antibodies.

Although paediatric cadaveric dual kidney
transplantation is associated with a higher risk
of early vascular complications, paediatric donor
kidneys should not be considered as marginal, as
long-term graft survival and function have been
shown to be superior.

When comparing the benefits of en-bloc dual
kidney transplantation, a study using the Scientific
Registry of Transplant Recipients registries data set
has shown that for donor weight between 10 kg and
34 kg, en-bloc dual kidney transplantation resulted
in superior outcomes compared with single kidney
transplantation.

@ En-bloc paediatric dual kidney transplantation &

Another concern is the nephron mass of the
transplanted paediatric kidneys. In adult cohorts,
studies have shown a 43% higher risk of late graft
failure for a large body surface area recipient
receiving a kidney from a small donor, compared
with matched-size transplantation.’®* However, this
finding is not relevant to paediatric donors as their
kidney will undergo compensatory hypertrophy
to improve function and glomerular filtration rate
over time.'*™ In addition, it has been shown that
increasing recipient body mass index was not a clear
risk factor for poor outcome or poor graft function
with small paediatric donors."

The current evidence suggests that paediatric
dual kidney transplantation is a feasible procedure,
with superior long-term graft function and outcome.
Therefore, paediatric dual kidney transplantation is
a valuable option for patients with end-stage renal
disease and paediatric cadaveric kidneys should be
sourced when available.
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