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Summary

Introduction

Management of severe antenatally detected oligohydramnios with and without obstruction is
improving with the result that more fetuses are surviving with early renal failure. Significant
advances have occurred in all specialties involved in the management of these patients. All of
these specialties working together have resulted in the survival of more patients born in renal

failure.

Objective
The aim of this study is to highlight the medical advances in antenatal management of fetal
oligohydramnios and pulmonary hypoplasia and to demonstrate that transplantation into a

diverted urinary system is safe and leads to good outcomes.

Sudy Design
We present a case series of five patients who, at our respective facilities, recently underwent
renal transplantation into bladders drained by cutaneous vesicostomy after extensive bladder

evaluation and whose clinical cases highlight the aim of this study.

Results
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Eagle-Barrett Posterior Posterior
Cause of renal failure Posterior Urethral Valves Posterior Urethral Valves | Urethral Valveg Urethral
syndrome VElves
. . Amnio-infusions; Attempted None None
Antenatal interventions bladder shunt None None
Pulmonar Yes. ventilation dependenc By Ve vmlEEy G
. y ; pende dependence fg dependence fo|
hypoplasia/ventilator until 24 months , requiring he first f None first f hd
dependency tracheostomy the first few irst few months
months of life of life
: o Yes, Peritonea|  Yes,
Dialysis dependency Yes, uwriﬁ t?gnpserllg?:gggég'aly‘ No No Dialysis Peritoneal
P Dialysis
B transplgntatlon 2 20 months 24 months 26 months BT || G meies
diverted vesicostomy
Pre-transplant bladder . ’ 45mL; poorly . . 72 mL; poorly |26 mL; poo
capacity and compliance 30mL; poorly compliant compliant 10mL; poorly compliant compliant | compliance
Follow-up in months since| 12 months 12 months B e 16 months | 64 months
transplant
Creatinineprior to 3656 29_33 19-28 4.08 3.2-3.7
transplant
Creatinine range_durmg 0.17-0.36 0.13-0.38 0.17 — 0.34 0.35 0.30-0.53
follow-up period
Episodes of UTI since Yes, multiple None Yes, E.coli pyelonephritis ~2 None None
transplant months after transplant
Banff Type IA acute T-cell None None
T ra—— mediated rejection noted ~J
r6i ection D months after transplant; but H None to date
9 had multiple subsequent
biopsies negative for rejectig
Yes, revision of vesicostomy| None after the None None
Surgical revision of months after transplant & transplant/vesicostomy but patig
vesicosomy or any balloon dilation of UVJ None had bilateral end cutaneous
subsequent procedur es anastomosis 3 months afte| ureterostomies done at 6 days
transplar age
2
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Discussion

Vesicostomy is an especially attractive option to manage children with small bladders in order to
accommodate the high urinary output that occurs post-transplant in infants that require an adult
kidney. Recent advances in antenatal management such as amnio-infusion for oligohydramnios
have made significant impacts in pulmonary and renal management of this patient population

over recent years.

Conclusion

This report provides further support for the use of vesicostomy as an option for surgical
management of patients with renal failure with oligohydramnios and severe obstructive lesions
identified antenatally. It also indicates the need to update the criteria for antenatal management
of oligohydramnios in obstructive and anephric patients.

Keywords: oligohydramnios; vesicostomy; renal transplant; autoinfusion; urinary diversion;
pulmonary hypoplasia
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I ntroduction

Management of severe antenatally detected oligaimydios with and without
obstruction is improving with the result that méetuses are surviving with early renal failure
[1]. Significant advances have occurred in all &gées involved in the management of these
patients. Maternal fetal obstetricians are becominge successful with antenatal intervention
and beginning to understand the role of autoinfugiamproving pulmonary function [2].
Pediatric nephrologists are able to dialyze infaniscessfully for an extended period of time and
pediatric pulmonary specialists have developedessfal methods of managing severe
pulmonary hypoplasia including prolonged ventilagapport after hospital discharge [3] [4].
Neonatal intensive care units located within clefds hospitals can manage the large number of
specialties involved in the care of these very si¢&nts. Children who are surviving with renal
failure are often transplanted as soon as thepigrenough to receive a donor kidney and with
newer immunosuppression regimens, their outconeegamerally excellent. [5]

Multiple specialties working together has resuitethe survival of more patients born in
renal failure. Historically, pediatric transplamisre not performed into diverted urinary
systems, with children instead undergoing undieersiurgeries prior to transplantation due to
anecdotal concerns for increased risks for infectémd as such, decreased graft survival [6].
This approach is changing as more transplants@@ong at young ages, making continent
diversions difficult; in addition, augmentation miag contraindicated in certain medical
conditions. Vesicostomies are an attractive opitiiese infants because of the need to manage
high initial output of adult kidneys placed in shiafants. We hypothesized that transplant could

be successfully accomplished in patients with \eetmmies.
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The aim of this study is to highlight the medical advances in antenatal management of
fetal oligohydramnios and pulmonary hypoplasia and to demonstrate that transplantation into a

diverted urinary system is safe and leads to good outcomes.

Materialsand M ethods

We present here a case series of five patients who recently underwent renal
transplantation into vesicostomies after extensive bladder evaluation and whose clinical cases
highlight the aim of this study. These patients were identified from the patient populations at the
American Family Children’s Hospital at University of Wisconsin Hospital and Clinics, and at the
Riley Hospital for Children at Indiana University Health. No transplant proceeded before
patients reached ten kilograms. All patients had cystometrograms to assess their bladder capacity
and compliance prior to transplant. No bladders were cycled prior to transplant. Patients A, B,
and C had a living related transplant; patients D and E had cadaveric transplants. All ureteral
reimplants were non-tunneled at the time of transplant. All reimplants were stented at the time of

transplant.

Results

Patient A

Three year old male with history of renal failure at birth secondary to severe obstructive
uropathy from posterior urethral valves who had several amnio-infusions antenatally both to
assess fetal anatomy and to facilitate shunt placement. No shunt was successfully placed. Patient

was delivered preterm at 35 weeks gestation and with severe pulmonary hypoplasia and
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peritoneal dialysis dependency until he underwesitralltaneous living donor renal
transplantation and diverting vesicostomy at 20 tim®of age. Patient weighed 10.7 kg at the
time of transplant and was the only patient thad esauric prior to transplant. Patient was the
smallest size at the time of transplant in the gr&ost-operatively, patient had persistent grade
3 hydronephrosis for which he initially underweavision of vesicostomy 2 months after the
transplant and balloon dilation of his uretero-gakjunction anastomosis 3 months after the
transplant. Patient also had an episoddasmophilus parainfluenzae UTI at 1 month after
transplant but this resolved with an appropriatéb@otic course. Patient is no longer dialysis
dependent; his creatinine levels have been normakweral follow-up visits. He still however

has persistent grade 2 hydronephrosis. Patieatsptant occurred 12 months ago.

Patient B

Three year old male with history of renal failubei{ without need for dialysis) secondary
to Eagle-Barrett syndrome who underwent a simutiaadiving donor renal transplantation and
diverting vesicostomy at 24 months of age. His {opsrative course has been relatively
unremarkable — creatinine levels have been nornthha reports of UTI, transplant rejection, or

need for revision of the vesicostomy. Patient'asmant occurred 12 months ago.

Patient C

Thirty-four month old male with history of renalilizre at birth secondary to posterior

urethral valves with persistent chronic kidney ds® despite having undergone bilateral end
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cutaneous ureterostomy for upper tract diversigha@dys of age, and eventually underwent
excision of end cutaneous ureterostomies and samedius living donor renal transplantation

and diverting vesicostomy at 26 months of age Md&costomy was placed into the previous

left end cutaneous ureterostomy site becauseahsglant surgeons needed to incise all the way
to the pubis to reimplant into the small contradiktider. Patient had bilateral nephrectomy
with excision of ureters at the time of transpla#is post-operative course has also been
relatively unremarkable — normal creatinine levats UTIs, transplant rejection, or need for

further surgical revisions. Patient’s transplartweed 3 months ago.

Patient D

Five year old male with history of renal failurelatth secondary to posterior urethral
valves. Patient had serial bladder taps in-utard,@eritoneal dialysis catheter placed within first
month of birth as well as being ventilator deperidenthe first few months of life due to
pulmonary hypoplasia. Bladder was subsequently gethavith vesicostomy but patient
continued to have ongoing peritoneal dialysis ddpeny. Patient was also diagnosed with
hepatoblastoma and he subsequently underwentégection and bilateral native
nephrectomies, followed by subsequent transplamtati liver and kidneys in 2016.
Ureteroneocystostomy of transplant ureters wertbpaed onto the native bladder that in turn
continued to drain via vesicostomy. Patient’s pmstrative course has also been relatively
unremarkable — normal creatinine levels, no UTemgplant rejection, or need for further

surgical revisions. Patient’s transplant occurrédribnths ago.
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Patient E

Ten year old male who was born with posterior ugdthalves and bilateral high grade

vesicoureteral reflux with severe renal insuffidgnbut without need for immediate dialysis

who underwent early vesicostomy due to small in&reg at birth. However, patient continued to
have progressive renal insufficiency requiring fmereéal dialysis within first year of age and
subsequently underwent transurethral resectiorevain closure of vesicostomy. On subsequent
follow-up, patient showed non-functioning right kel and a poorly function left kidney and

was subsequently placed on the transplant listil&ino patient D, this patient was also
diagnosed with hepatoblastoma at 5 years of agevasdnitiated on chemotherapy. Due to
concern for poorly compliant bladder as well asoiee ongoing chemotherapy, augmentation

of the bladder was not a viable option. Eventuglbtient underwent liver resection and bilateral
native nephrectomies with bilateral cadaveric réraaisplant into native bladder with creation of
vesicostomy at 7 years of age. Patient is currestéligle with no hydronephrosis, and is awaiting

bladder augmentation. Patient’s transplant occuddethonths ago.
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Posterior Posterior
Eagle-Barrett
Cause of renal failure Posterior Urethral Valves Posterior Urethral Valves | Urethral Valveg Urethral
syndrome
Valves
Amnio-infusions; Attempted None None
Antenatal interventions None None
bladder shunt
Ventilator Yes, Ventilator|  None
Pulmonary Yes. ventilation dependenc
dependence fg dependence fo
hypoplasia/ventilator | until age 24 months, requirin None
the first few first few monthg
dependency tracheostomy
months of life of life
Yes, Peritonea Yes,
Yes, was on peritoneal dialyg
Dialysis dependency No No Dialysis Peritoneal
until transplantation
Dialysis
Ageat transplantation to 46 months | 61 months
20 months 24 months 26 months
diverted vesicostomy
Pretransplant bladder 45mL; poorly 72 mL; poorly (26 mL; poo
30mL; poorly compliant 10mL; poorly compliant
capacity and compliance compliant compliant | compliance
Follow-up in months since| 16 months | 64 months
12 months 12 months 3 months
transplant
Creatinineprior to 4.08 3.2-3.7
3.6-56 22-33 19-28
transplant
Creatininerange during 0.13-0.38 0.35 0.30-0.53
0.17-0.36 0.17-0.34
follow-up period
Episodes of UTI since Yes, E.coli pyelonephritis ~2 None None
Yes, multiple None
transplant months after transplant
Banff Type IA acute T-cell None None
mediated rejection noted ~J
Evidence of transplant
months after transplant; butf} None to date None to date
rejection
had multiple subsequent
biopsies negative for rejectig
Yes, revision of vesicostomy| None after the None None
Surgical revision of months after transplant & transplant/vesicostomy but patig
vesicostomy or any balloon dilation of UVJ None had bilateral end cutaneous
subsequent procedures | anastomosis 3 months afte ureterostomies done at 6 days
transplant age
9
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Discussion

There are an increasing number of patients whaame in renal failure that still survive,
some are anephric or have severe obstructive ksiod oligohydramnios. Moreover, they seem
to have relatively normal development and goodautes. The challenges of dialysis in infants
and impact of renal failure at this age argue &tyerenal transplantation. Several papers have
recently been published urging the need to rethsitissue of transplantation into a diverted
urinary system. Historically, pediatric transplamesre not performed into diverted urinary
systems, with children instead undergoing undieersiurgeries prior to transplantation due to
anecdotal concerns for increased risks for infe¢tnd as such, decreased graft survival. As
evidenced by this case series and others thatdieaedy been published, this widely held notion
of pretransplant undiversion is being challenggdgy[9]. Vesicostomy allows for earlier less
complicated transplant operations. Bowel mobilaatnd resection for bladder augmentation in
young infants undergoing living related transpliatd the abdomen complicate an already
complicated tight abdominal closure.

Vesicostomies are an especially attractive optomanage high urinary output that
occurs post-transplant in infants that require @uit&kidney. Vesicostomy is a relatively easy
surgery to perform either prior to or during thengplant, and is easy to take care of from the
perspective of the family members who must take cathe newborn transplant patient.
Furthermore, a vesicostomy does not preclude btaaaggmentation in the future when the child
is older and augmentation appropriate. Other optiide end cutaneous transplant ureterostomy
with a high stomal stenotic rate, and ileal loophvgimilar potential complications as primary

ileal augmentation are less optimal options.
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Although not the main focus of this article, italkso important to point out that recent
advances in antenatal management such as amngenfior oligophydramnios have made
significant impacts in pulmonary and renal managdroéthis patient population over recent
years. Two of the five children in this case sehiad some form of antenatal intervention such as
serial bladder taps and amnio-infusions.

Chinnakotla, et al. demonstrate that success iraf@sdiatric kidney transplantations
have been improving remarkably, with increasedtgmaivival in kidneys from both living and
deceased donors. This indicates that pre-emptiwsptantation from a living donor “continues
to be superior and should be the choice in chilaviéh end-stage renal disease” [10], further
demonstrating the need to update transplantatiatetjues in these patients. Long-term survival
will need to be monitored as recent evidence sugge®rage life expectancy was only 33 years
[9].

Fetal pulmonary and renal development are co-depends a result, many of these
children have pulmonary issues such as pulmongrgplgsia that necessitate prolonged
ventilator dependency and tracheostomy. Similadances in renal management, the advances
to pulmonary management have also resulted inasei survival of this group. There is a need
for a paradigm shift in regards to antenatal amstrpdal management of these children, many of
whom previously did not survive [2] [11].

Two of the patients included in this review undemeansplant into a diverted bladder
because of the risk associated with bladder augtientwhile undergoing chemotherapy and
transplant immunotherapy. Other potential contrigisiibns for augmentation cystoplasty
include inflammatory bowel disease, severe rermlfficiency, and patients with a short life

expectancy.

12
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This study is limited by the short follow up and small patient sample, but the paper
documents the early success of transplantation into a diverted system. Recent emphasis has been
placed on bladder cycling and early cycling may be a viable alternative. We noted because of the
close post-operative observation, our patients with vesicostomies actually had bladder filling and

cycling.

Conclusion

This report, while it has limitations given its inherent nature as a case series, provides
further support for the use of vesicostomy as an option for surgical management of patients with
renal failure with oligohydramnios and severe obstructive lesions identified antenatally. It also
indicates the need to update the criteria for antenatal management of oligohydramnios in

obstructive and anephric patients.
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Eagle-Barrett Posterior Posterior
Cause of renal failure Posterior Urethral Valves g Posterior Urethral Valves | Urethral Valveg Urethral
syndrome
Valves
. . Amnio-infusions; Attempted None None
Antenatal interventions bladder shunt None None
Pulmonary Yes. Ventilation dependenc Ve s, Vil e
hypoplasia/ventilator until 24 months, requiring depen_dence & None _dependence e
- T—, g tracheosté)m the first few first few monthg
ependency y months of life of life
. . Yes, was on peritoneal dialyg Yes,_Perit_onea Yes,
Dialysis dependency until transplantation No No Dialysis Pe_rlton_eal
Dialysis
Aggat transpl_antanon to 20 months 24 months 26 months 46 months | 61 months
diverted vesicostomy
Pre-transplant bladder ) . 45mL; poorly . . 72 mL; poorly |26 mL; poo
capacity and compliance 30mL; poorly compliant compliant 10mL; poorly compliant compliant | compliance
Follow-up in months since| 12 months 12 months 3 months 16 months | 64 months
transplant
Creatinineprior to 3.6-5.6 29_33 19-28 4.08 3.2-37
transplant
Creatinine range_durmg 0.17-0.36 0.13-0.38 0.17 —0.34 0.35 0.30-0.53
follow-up period
Episodes of UTI since Yes, multiple None Yes, E.coli pyelonephritis ~2 None None
transplant months after transplant
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Evidence of transplant
rejection

Banff Type IA acute T-cell
mediated rejection noted ~2
months after transplant; but H
had multiple subsequent
biopsies negative for rejectig

None to date

None

None

Surgical revision of
vesicostomy or any
subsequent procedures

Yes, revision of vesicostomy|
months after transplant &
balloon dilation of UVJ
anastomosis 3 months afte|
transplant

None after the
transplant/vesicostomy but patig
had bilateral end cutaneous
ureterostomies done at 6 days

age

None

None
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