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Introduction

Summary

Dysfunctional bladders in paediatric patients were thought to be a contraindica-
tion for renal transplantation, but advances in surgical techniques have meant
that surgical correction can allow safe transplantation. This study compares the
outcomes of renal transplantation for different interventions, and the timing of
such interventions, in relation to transplantation. We identified all paediatric
renal transplant recipients with LUTD that received intervention for their
impaired bladders at two hospitals between 2002 and 2010. Outcome measures
included patient and graft survival, perioperative complications, UTI incidence,
acute rejection episodes and serum creatinine levels. A total of 288 allografts were
transplanted, 77 were in 75 children with LUTD, of which 46 received interven-
tion. Patient survival was 100% in the intervention group and 97% in the nonin-
tervention group (P = 0.815). Death-censored graft survival was 96% and 100%
respectively (P = 0.688). In the groups receiving intervention pretransplant or
post-transplant, graft survival rates were 95% and 100% respectively (P = 0.476).
The follow-up serum creatinine levels were higher in the pretransplant interven-
tion group (P < 0.001). Interventions for dysfunctional bladders can be per-
formed safely in paediatric renal transplant recipients. The mode of intervention
and timing of intervention, in relation to transplant, do not influence outcomes if
guided by careful assessment and investigation.

In recent decades, advancements in surgical techniques
have meant that reconstruction of the lower urinary tract

Approximately 20% of end stage renal disease (ESRD) in
paediatric patients is caused by lower urinary tract dysfunc-
tion (LUTD) [1]. The bladder is by nature, a low-pressure,
highly compliant reservoir, for the storage of urine. In
LUTD, the bladder may be poorly compliant and/or have a
raised pressure, which can lead to impaired kidney func-
tion, and subsequent failure. Children that are more at risk
of developing such bladders mainly include those with pos-
terior urethral valves (PUV), prune belly syndrome and
neuropathic bladders. Historically, it was believed that renal
transplantation in these children should not be offered.
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can correct or improve these dysfunctional bladders, mak-
ing them suitable for transplantation [2—4]. Such interven-
tions work to reduce the pressure within the bladder, or
render it more compliant. There is, however, debate over
which method of intervention is more effective and at
which point it should be performed, in relation to the
transplant [5].

In this study, we consider outcomes after different inter-
ventions and relate these to the timing of the intervention
with respect to the transplant; in short, which intervention
is best and when should it be done?
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Materials and methods

We reviewed children that had received a renal transplant
at Great Ormond Street Hospital for Children and Evelina
Children’s Hospital from January 2002-December 2010.
Those with a diagnosis of LUTD were identified. Initially,
this was carried out by searching our database for the rele-
vant diagnosis, and then by examination of the case notes.
The diagnoses of interest were PUV, prune belly syndrome,
neuropathic bladders, dysplastic kidneys, idiopathic and
VACTERL association.

A total of 288 renal transplants were carried out at the
above institutions within the time period stated. Children
with suspected impaired bladder function underwent renal
and bladder ultrasound and were referred to the paediatric
urology service. Urodynamic or other investigations, (such
as videocystography), were carried out as necessary, with
attention being paid to filling pressures, compliance, leak-
age and flow rates. Formal thresholds for urodynamic
results were not set, as these will vary according to the size
of the child. However, incomplete bladder emptying was
deemed an indication for urinary diversion/Mitrofanoff
formation and a small, noncompliant bladder resulted in
bladder augmentation. Recipients were reviewed on a case-
by-case basis by a multidisciplinary team, including trans-
plant surgeons, nephrologists and paediatric urologists to
determine which type of intervention would be most effec-
tive in creating a ‘safe’ bladder for transplantation, and the
timing of such intervention.

Outcome measures included patient and graft survival,
perioperative (within 30 days) complications, number of
urinary tract infections (UTI) within 6 months of trans-
plant, number of acute rejection episodes and latest follow-
up serum creatinine. The perioperative complications were
categorized into major and minor based on a modification
in the Clavien classification system, which reports negative
outcomes in surgery [6]. Major complications refer to those
that can lead to death if no intervention is provided, or
those that can cause allograft dysfunction. Minor complica-
tions include any events that can lead to prolonged patient
recovery. The type of intervention and timing relative to
transplant were recorded and outcomes assessed accord-
ingly.

Types of intervention data were compared using one-
way analysis of variance (anova) for follow-up periods,
UTIs within 6-months post-transplant and latest follow-up
serum creatinine levels. Complication rates and acute
rejection episodes were assessed using chi-square tests.
Timing of intervention and nonintervention data were
compared using f-tests for follow-up periods, UTIs within
6-months post-transplant and latest follow-up serum cre-
atinine levels. Complication rates, acute rejection episodes
and patient and graft survival rates were assessed using
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chi-square tests. For all analysis, a P < 0.05 was considered
significant.

Results

Two hundred and eighty-eight renal transplants were per-
formed of which 77 (26.7%) were in 75 children with
LUTD. The proportions of underlying aetiologies associ-
ated with these dysfunctional bladders are shown in
Table 1. Sixty-five(86.7%) of the 75 children were male
patients, with a mean age of 9.2 + 0.6 years at transplanta-
tion. The 62.7% received a live related transplant and 36%
received a deceased donor transplant (one child’s trans-
plant type remains unknown). The mean follow-up was
3.6 £ 0.29 years after transplantation. 46 (61.3%) of those
children received intervention for their bladders before or
after transplantation and 29 underwent no intervention
(three of whom had a vesicostomy or ureterostomy which
was closed several years prior to transplant).

Preintervention urodynamics reports were available for
14 children. The type of intervention and the timing of
intervention were guided by the results of these urodynam-
ics assessments. Small noncompliant bladder, instability,
leakage and detrusor overactivity were common findings in
this group of children.

Type of intervention

The 15.2% of children received a Mitrofanoff only (Group
1), 37% received both bladder augmentation and a Mit-
rofanoff (Group 2), 8.7% received both urinary diversion
(vesicostomy/ureterostomy) and a Mitrofanoff (Group 3),
30.4% received all three interventions (Group 4) and 8.7%
received a urinary diversion only (Group 5) (Table 2).
There were no significant differences in the relative follow-
up periods for each of the groups (F, 43 = 0.51, P = 0.732).
Patient survival rate at latest follow-up was 100% in all
groups. Graft survival rate at latest follow-up was 100% in
all groups except those in Group 1, for which it was 71.4%,
with two grafts lost to acute rejection. There was no signifi-

Table 1. Underlying aetiologies in children with ESRD due to dysfunc-
tional bladders.

Underlying Aetiology Number of Children  Percentage (%)

Posterior urethral valves (PUV) 40 53.3
Dysplastic kidneys 15 20
Prune belly syndrome 6 8
Neuropathic bladder 4 5.3
Idiopathic 2 2.7
Other 8 10.7

VACTERL association, horseshoe kidney, duplex system, vesicoureteral
reflux (VUR) and cloacal anomaly.
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Table 2. Outcome data comparing the method of intervention groups.

Al-Khudairi et al.

Mitrofanoff Bladder
Bladder Augmentation Urinary Diversion Augmentation Urinary

Mitrofanoff Mitrofanoff Mitrofanoff Diversion Urinary Diversion

(Group 1) (Group 2) (Group 3) (Group 4) (Group 5)
Number 7(15.2%) 17 (37%) 4(8.7%) 14 (30.4%) 4(8.7%)
Follow-up period 2.77 + 0.98 4.09 + 0.62 446 + 1.14 3.52 + 0.62 3.21 + 1.44
Total complication rate 2 (28.6%) 8(47.1%) 1(25%) 7 (50%) 1(25%)
Major complications 0(0%) 1(5.9%) 0(0%) 0(0%) 0(0%)
Minor complications 2 (28.6%) 8(47.1%) 1(25%) 7 (50%) 1(25%)
Mean number of UTIs 2.57 + 0.69 3.24 + 0.40 3+ 0.58 3.15 + 0.44 2.75 + 0.63
within 6-months

post-transplant

Acute rejection episodes 2 (28.6%) 5(29.4%) 1(25%) 2(14.3%) 1(25%)
Mean latest follow-up 185 + 51.8 989 + 133 120 + 271 154.4 + 35.9 102.5 + 22.7

serum creatinine (umol/l)

P > 0.05 for all outcome measures.
UTI, urinary tract infection.

cant difference in the complication rates in these groups
(P > 0.05 for all). The mean number of UTIs within
6-months post-transplant was similar between the groups
(F442 = 0.26, P = 0.899). There was no significant differ-
ence in the number of children with acute rejection epi-
sodes, recorded at latest follow-up, between the different
groups. Compared to the other groups, the latest follow-up
serum creatinine level in Group 1 was higher. This differ-
ence, however, was not statistically significant (F, 45 = 1.29,
P = 0.289).

Timing of intervention

The 80.4% of children received their intervention pretrans-
plant and 19.6% received it post-transplant (Table 3). The
relative follow-up periods for the two groups did not differ
significantly (P = 0.182). There were no mortalities in
either group at latest follow-up and graft survival rates were
94.6% in the pretransplant intervention group, with
two grafts lost to acute rejection and 100% in the post-
transplant intervention group (P = 0.476). The 37.8% of
children in the pretransplant intervention group and 55.6%
of children in the post-transplant intervention group suf-
fered from complications (P = 0.555). The mean number
of UTIs 6-months post-transplant was higher in the
pretransplant intervention group compared with the post-
transplant intervention group; however, this was not statis-
tically significant (P = 0.125). There was no significant
difference in the number of children with acute rejection
episodes (P = 0.895). The latest follow-up serum creatinine
levels were significantly higher in the pretransplant inter-
vention group compared to the post-transplant interven-
tion group (P < 0.001).

© 2013 The Authors
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Table 3. Outcome data comparing the timing of intervention groups.

Pre-Transplant Post-Transplant

Intervention Intervention

Number 37 (80.4%) 9(19.6%)
Follow-up period 3.36 + 0.35 5.11 + 1.15
Total complication rate 14 (37.8%) 5 (55.6%)
Major complications 0(0%) 1(11.1%)
Minor complications 14 (37.8%) 5 (55.6%)
Mean number of UTls 3.22 £0.25 2.25 +£0.53
within 6-months

post-transplant
Acute rejection episodes 9(24.3%) 2(22.2%)
Mean latest follow-up 142.8 + 17.1* 739 £7.52

serum creatinine (umol/l)

*P < 0.05.
UTI, urinary tract infection.

Nonintervention

Of the 75 children with LUTD, 38.7% did not undergo
intervention (Table 4). The relative follow-up period for
these children was not significantly different to those that
received intervention (P = 0.754). There was one patient
death in the nonintervention group, documented as lym-
phoproliferative disease, yielding a patient survival rate of
96.6%, with no mortalities in the intervention group
(P = 0.815). The death-censored graft survival rate was
100% in the nonintervention group and 95.7% in the inter-
vention group (P = 0.688). The 31% of children in the
nonintervention group had complications compared to
41.3% in the intervention group (P = 0.516). The mean
number of UTIs 6-months post-transplant was 2.65 £ 0.30
in the nonintervention group and 3.05 + 0.23 in the
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Table 4. Outcome data comparing the nonintervention group to the 5
intervention group. ‘GEJ
Nonintervention Intervention é Al B Bl -
Number 29 (38.7%) 46 (61.3%) g
Follow-up period 3.48 + 0.51 3.67 + 0.36 =
Total complication rate 9(31.0%) 19 (41.3%) %
Major complications 2 (6.9%) 1(2.2%) ) kS
Minor complications 7 (24.1%) 19 (41.3%) § é e _ _
Mean number of UTIs 2.65 + 0.30 3.05 + 023 =4
within 6-months 5 E -
post—trgnsplant . E &2
Acute rejection episodes 6(20.7%) 11(23.9%) 5 ’r_g §
Mean latest follow-up 119.1 + 18.8 130.5 + 14.7 £ g g
serum creatinine (umol/l) 5 o £ - M= = -
P > 0.05 for all outcome measures. § E 5
UTI, urinary tract infection. _‘E @ g
intervention group (P = 0.297). There was no significant £ & £ - T T T
difference in the number of children with acute rejection Téc s
episodes (P = 0.967), or the latest follow-up serum creati- g g
nine levels (P = 0.634). A Sidak-adjusted correlation analy- 3 =0
sis of all 75 children revealed no association between the g g %L
number of UTIs 6-months post-transplant and the latest £ 56 -
follow-up serum creatinine levels (correlation coeffi- s -
cient = 0.110, P = 0.351). £ 5 E
The specific minor and major complications are shown % 82
in Table 5. UTIs were more prevalent in Group 2 and E v %
Group 4 suggesting an association between UTIs and blad- E g 5%
der augmentation, but with no statistical significance é £ % § 8
(P > 0.05 for all). There was a single case of urinary leak, in 3 =308 -
Group 2; this was successfully repaired within a few weeks g s
of the transplant, with no complications. There was one '% e
case of reduced perfusion to the renal allograft, in the non- % 5 % )
intervention group. There were two cases of haemorrhage, E g ° %
which required a return to theatre, and exploration of the - 558 -
transplanted allograft with an evacuation of a haematoma; % -
one was from Group 2 and the other in the noninterven- E ':%
. < c
tion group. é qg: .
I
Discussion % 3 3 5
This study, which includes the largest single report of pae- % =2>9 N = = = -
diatric patients with LUTD undergoing transplantation, & =
has confirmed that interventions for dysfunctional bladders £ é i
can be performed with a respectable outcome. In particular, ,1% 23
perioperative complications and long-term graft survival S =< -
are acceptable. This is in agreement with a recently pub- E s
lished article examining outcomes following bladder aug- ; g }:—_j S g kS
mentation or urinary diversion in a smaller cohort of 8 T é Eg s B 2 g
children with ESRD as a result of LUTD [7]. Although the 2 ?;1 5 % E g% w3 EL é rc;
majority of children in our study had their intervention w Ss8¢2 g £ g5S88¢
pretransplant, both the method of intervention and the 2 5525888 E 58 £
timing of intervention, in relation to the transplant, did not e = =

© 2013 The Authors
Transplant International © 2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 428-434 431



Interventions for impaired bladders in paediatric renal transplant recipients

seem to influence patient and graft survival, perioperative
complications or acute rejection episodes. However, chil-
dren that received their intervention pretransplant had
higher follow-up serum creatinine levels than those who
received their intervention post-transplant (P < 0.001).
The cause of this remains unclear, but could reflect an
increased risk of reflux into the allograft, resulting in sub-
clinical infection and graft dysfunction. There was also a
trend (but with no statistical evidence) towards a higher
incidence of UTIs in the children that received a bladder
augmentation compared to those that did not (P > 0.05 for
all). There is a possibility that bacterial flora from the aug-
ment colonized the urinary tract in this group of children.
However, in contrast, a recent study has discovered that the
incidence of UTIs in children that received a bladder aug-
mentation compared to those that did not, is similar [8].
Preference as to which type of intervention should be per-
formed, and at what time in relation to the transplant,
should be given on a case-by-case basis; taking into account
patient priority and risks at that time.

Prior to the development of these interventions, it was
widely believed that children with dysfunctional bladders
should not be considered for renal transplantation. If the
impaired bladder were the direct cause of ESRD then trans-
plantation into that bladder would harm the new renal allo-
graft [9-11]. Some small studies have reported
no difference in graft and patient survival rates, and
post-operative complications between children undergoing
transplantation with a dysfunctional bladder and a normal
bladder [12-19]. On the other hand, some studies have
reported that children with dysfunctional bladders have
lower graft and patient survival rates and are more likely to
develop post-transplant complications [11,20-24]. The dis-
crepancy can be attributed to the small number of children
being studied, the wide spectrum of underlying aetiologies
of dysfunctional bladders [5] and the individual child.

Recent surgical advancements have now meant that chil-
dren with impaired bladders can undergo reconstructive
intervention to create safer bladders for transplantation.
There are no previous studies comparing the three inter-
vention types and any studies relating to interventions have
mainly focused on bladder augmentation. The first report
of successful adult renal transplantation into an augmented
bladder was by Marshall et al. in 1982 [25]. It was not until
1984 that Stephenson et al. reported the first successful
paediatric renal transplantation into an augmented bladder
[26]. Since then, several studies have shown that transplan-
tation into augmented bladders produces similar rates of
graft and patient survival as well as an insignificant differ-
ence in post-transplant complications, to those with nor-
mal bladders [9,27,28].

There remains great controversy as to the optimal timing
of intervention, in relation to transplant. Four children
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Al-Khudairi et al.

received only urinary diversion in this study, all of which
were given pretransplant, and resulted in good outcomes.
In contrast, a study consisting of four patients who received
post-transplant urinary diversion, in the form of an ileal
orthotopic bladder substitution, also concluded that func-
tional results of the renal transplant were good and within
normal ranges [29]. Basiri ef al. conducted a study in which
they compared outcomes of renal transplantation in two
groups of individuals; those that underwent a bladder aug-
mentation pretransplant and those post-transplant [30].
They concluded that graft survival rates and number of
rejection episodes in the two groups showed no significant
difference. This present study confirms these results,
although the latest follow-up serum creatinine levels were
significantly higher in the pretransplant intervention group.
Some authors believe that by providing intervention pre-
transplant we are avoiding the effect of post-transplant
immunosuppressive regimes that could adversely affect the
quality of the intervention due to wound healing effects
[31]. On the other hand, it may not always be necessary to
intervene if one were to assess function after restoration of
urinary flow — a small, noncompliant bladder may improve
after transplantation in some cases.

Although this is the largest report of transplantation in
children with LUTD, it is not without limitations. The
number of children receiving urinary diversion and a
Mitrofanoff and urinary diversion only were low. These are
a rare group of children and hence numbers available for
review are reduced. In addition, the retrospective nature of
this study makes it difficult to obtain complete data and
therefore adequately assess decision-making prior to trans-
plantation in children with LUTD. Finally, we are only able
to compare serum creatinine rather than eGFR, as the latter
was unavailable for all children; clearly, creatinine may not
be a reliable marker in children.

We have confirmed that a dysfunctional bladder is not a
contraindication for a renal transplant. Surgically recon-
structed impaired bladders in paediatric transplant recipi-
ents produce results that are comparable to those of
normal bladders. The type of intervention and timing, in
relation to transplant, does not appear to significantly
influence outcomes. It is therefore crucial to study both the
bladder and the patient when making a decision regarding
the mode of intervention and timing, such that patient pri-
ority and risks are taken into account. We also recommend
that in children with LUTD, there should be a low thresh-
old for urodynamics studies, which will assist in deciding
management.

Authorship

NA-K: Participated in the design, data collection, data anal-
ysis and writing of the manuscript. PR, DYD, CR, SDM:

432 Transplant International © 2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 428-434



Al-Khudairi et al.

Participated in data collection. NM: Participated in the
design, data analysis and editing and revision of the manu-
script.

Funding

The authors acknowledge financial support from the
Department of Health via the National Institute for Health
Research (NIHR) comprehensive Biomedical Research
Centre award to Guy’s & St Thomas’ NHS Foundation
Trust in partnership with King’s College London and
King’s College Hospital NHS Foundation Trust.

Acknowledgements

None.

References

1

10.

. Adams J, Mehls O, Wiesel M. Pediatric renal transplanta-

tion and the dysfunctional bladder. Transpl Int 2004; 17:
596.

. Koo HP, Bunchman TE, Flynn JT, Punch JD, Schwartz

AC, Bloom DA. Renal transplantation in children with
severe lower urinary tract dysfunction. J Urol 1999; 161:
240.

. Capizzi A, Zanon GF, Zacchello G, Rigamonti W. Kidney

transplantation in children with reconstructed bladder.
Transplantation 2004; 77: 1113.

. Nahas WC, David-Neto E. Strategies to treat children with

end-stage renal dysfunction and severe lower urinary tract
anomalies for receiving a kidney transplant. Pediatr Trans-
plant 2009; 13: 524.

. Riley P, Marks SD, Desai DY, Mushtaq I, Koffman G, Ma-

mode N. Challenges facing renal transplantation in pediatric
patients with lower urinary tract dysfunction. Transplanta-
tion 20105 89: 1299.

. Clavien PA, Sanabria JR, Strasberg SM. Proposed classifica-

tion of complications of surgery with examples of utility in
cholecystectomy. Surgery 1992; 111: 518.

. Broniszczak D, Ismail H, Nachulewicz P, Szymczak M,

Drewniak T, Markiewicz-Kijewska M, et al. Kidney trans-
plantation in children with bladder augmentation or ileal
conduit diversion. Eur J Pediatr Surg 2010; 20: 5.

. Traxel E, DeFoor W, Minevich E, Reddy P, Alam S, Reeves

D, et al. Low incidence of urinary tract infections following
renal transplantation in children with bladder augmenta-
tion. J Urol 2011; 186: 667.

. Sheldon CA, Gonzalez R, Burns MW, Gilbert A, Buson H,

Mitchell ME. Renal transplantation into the dysfunctional
bladder: the role of adjunctive bladder reconstruction. J Urol
1994; 152: 972.

Kay R. Renal transplantation and enterocystoplasty—neces-
sary good or unnecessary evil? ] Urol 1999; 161: 246.

© 2013 The Authors

Transplant International © 2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 428-434

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Interventions for impaired bladders in paediatric renal transplant recipients

Reinberg Y, Gonzalez R, Fryd D, Mauer SM, Najarian JS.
The outcome of renal transplantation in children with pos-
terior urethral valves. ] Urol 1988; 140: 1491.

Reinberg Y, Manivel JC, Fryd D, Najarian JS, Gonzalez R.
The outcome of renal transplantation in children with the
prune belly syndrome. J Urol 1989; 142: 1541.

Lopez Gutierrez JC, Lopez Pereira P, Alonso Melgar A, Diez
Pardo JA, Jaureguiza E. Midterm evolution in the uropathy
patient receiving a kidney transplant]. Cir Pediatr 1990; 3:
160.

Quentel P, Beurton D, Charbit L, Broyer M, Cukier J. Do
posterior urethral valves alter the results of renal transplan-
tation in children?]. Prog Urol 1991; 1: 286.

Ross JH, Kay R, Novick AC, Hayes JM, Hodge EE, Streem
SB. Long-term results of renal transplantation into the valve
bladder. J Urol 1994; 151: 1500.

Rajagopalan PR, Hanevold CD, Orak JD, et al. Valve blad-
der does not affect the outcome of renal transplants in chil-
dren with renal failure due to posterior urethral valves.
Transpl Proc 1994; 26: 115.

Connolly JA, Miller B, Bretan PN. Renal transplantation in
patients with posterior urethral valves: favorable long-term
outcome. J Urol 1995; 154: 1153.

Fontaine E, Salomon L, Gagnadoux MF, Niaudet P, Broyer M,
Beurton D. Long-term results of renal transplantation in chil-
dren with the prune-belly syndrome. ] Urol 1997; 158: 892.
Otukesh H, Sharifian M, Simfroosh N, et al. Outcome of
renal transplantation in children with low urinary tract
abnormality. Transpl Proc 2005; 37: 3071.

Warshaw BL, Edelbrock HH, Ettenger RB, et al. Renal trans-
plantation in children with obstructive uropathy. J Urol
1980; 123: 737.

Churchill BM, Sheldon CA, Mclorie GA, Arbus GS. Factors
influencing patient and graft survival in 300 cadaveric pedi-
atric renal transplants. ] Urol 1988; 140: 1129.

Squifflet JP, Caramuta U, Gianello P, Wese F, Opsomer RJ,
Alexandre GP. Results of renal transplantation in children
with obstructive uropathy due to malformations]. Acta Urol
Belg 1990; 58: 63.

Mochon M, Kaiser BA, Dunn S, et al. Urinary tract infec-
tions in children with posterior urethral valves after kidney
transplantation. J Urol 1992; 148: 1874.

Salomon L, Fontaine E, Gaganadoux MF, Broyer M, Beur-
ton D. Posterior urethral valves: long-term renal function
consequences after transplantation. J Urol 1997; 157: 992.
Marshall FF, Smolev JK, Spees EK, Jeffs RD, Burdick JF. The
urological evaluation and management of patients with con-
genital lower urinary tract anomalies prior to renal trans-
plantation. J Urol 1982; 127: 1078.

Stephenson TP, Salaman JR, Stone AR, Murray KH, Griffin
P. Urinary tract reconstruction before renal transplantation.
Transpl Proc 1984; 16: 1340.

Barnett MG, Bruskewitz RC, Belzer FO, Sollinger HW, Ueh-
ling DT. Ileocecocystoplasty bladder augmentation and renal
transplantation. J Urol 1987; 138: 855.

433



Interventions for impaired bladders in paediatric renal transplant recipients Al-Khudairi et al.

28. Thomalla JV, Mitchell ME, Leapman SB, Filo RS. Renal trans- 30. Basiri A. Hosseini Moghaddam S, Khoddam R. Augmenta-
plantation into the reconstructed bladder. ] Urol 1989; 141: 265. tion cystoplasty before and after renal transplantation: long-
29. Manassero F, Paola GD, Mogorovich A, Giannarini G, Boggi term results. Transpl Proc 2002; 34: 2106.
U, Selli C. Orthotopic bladder substitute in renal transplant 31. Zaragoza MR, Ritchey ML, Bloom DA, Mcguire EJ. Entero-
recipients: experience with Studer technique and literature cystoplasty in renal transplantation candidates: urodynamic
review. Transpl Int 2011; 24: 943. evaluation and outcome. J Urol 1993; 150: 1463.

© 2013 The Authors
434 Transplant International © 2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 428-434



