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18.1 Definition/Introduction
Posterior urethral valves (PUVs) represent the
most severe obstructive uropathy in children
detected by prenatal ultrasonography (US) [1]
with an incidence ranging from 1 per 3,000 to
8,000 male births [2]. Despite advances in medical
and surgical management of PUVs in the last few
decades, 13-64 % of children still have chronic
renal failure (CRF) or end-stage renal disease
(ESRD) at long-term follow-up [3]. Prenatal diag-
nosis of PUVs has not yet improved this rate [4].

Many factors have been associated with the
final outcome of such children, and the search
to improve their long-term renal function has
steadily improved the quality of management and
treatment [5]. Age at diagnosis, nadir serum cre-
atinine during the first year of life, vesicoureteral
reflux (VUR), bladder dysfunction, and urinary
tract infection have been identified as predictive
of future renal function [6, 7].

Several options of surgical management of
infants with PUVs are available, and the mainstay
of treatment is primary valve ablation [8—10].
Many studies documented that urinary diversion
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does not have an advantage over valve ablation in
terms of renal and bladder functions [9-11].

Since the advent of fiber optic lighting and
Hopkins rod lens system in pediatric endo-
scopes, endoscopic ablation of PUVs using vari-
ous modalities under direct vision has become
widely accepted and practiced all over the world
[8, 10-19]. The incidence of complications after
valve ablation has been reported to be between 5
and 25 % [4, 20, 21].

18.2 Prenatal Diagnosis

18.2.1 Diagnosis and Prognosis
Parameters

The prenatal parameters taken in account during
the last two decades are mainly: gestational age
at diagnosis, renal parenchyma on US, amniotic
fluid volume, and urine and fetal blood biochemi-
cal markers.

Long-term renal function remains the most
important determinant of quality of life outcome
in boys with PUVs [22]. In recent decades, there
has been continuous improvement in the survival
of these patients, while the impact of prenatal
diagnosis in reducing the morbidity is still con-
troversial. According to many published series,
the postnatal outcome of these patients is variable
[23-25].

Prenatal detection was initially thought to
improve the outcome, but, in fact, earlier studies
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failed to demonstrate that long-term outcome
of boys with prenatally detected PUVS is bet-
ter than that of symptomatic boys with postna-
tally detected PUVs [23, 24]. Moreover, in one
study the outcome of prenatally detected cases
was worse than that of postnatally detected cases
[25]. One possible explanation is that in the
more obstructive and, thus, more severe cases,
hydronephrosis is already more distinct before
birth, leading to the discovery of PUVs on pre-
natal US. Furthermore, of the postnatally diag-
nosed cases, the most obstructive probably are
detected early, whereas cases detected later are
less obstructed and, therefore, more rarely prog-
ress to permanent CRF and ESRD.

We have reported the experience of our cen-
ter in 2008 with a total of 79 cases of PUVs pre-
natally detected between 1987 and 2004 [7]. Of
these cases 65 were managed postnatally, while
pregnancy was terminated in 14. Primary valve
ablation was done in all cases except two. Median
follow-up was 6.8 years [range 1-14.3]. At the
end of follow-up, there were 11 cases of renal
failure [17 %] with 5 detected before 24 weeks
of gestation, 6 cases of oligohydramnios, and
9 cases of abnormal parenchyma. Gestational
age at diagnosis and oligohydramnios were
statistically significant predictors of final renal
outcome (p=0.003 and p=0.02, respectively).
When fetal urinalysis detected good prognosis
(12 cases), renal failure was developed in none,
compared to two of the three cases with a bad
prognosis. Continence was achieved in 42 of 55
toilet-trained children (76 %), 3 had nocturnal
enuresis, and 10 (18 %) were incontinent.

Data from our team were also published in
1999, in which any significant improvement in
the final outcome of these patients or a predic-
tive value of our studied prenatal parameters was
found [23]. Our more recent results have revealed
significant value of some of prenatal parameters
that were not significant in our first study. The
discrepancy between the findings in this series
and our initial report in 1999 has strengthened the
need for such reevaluation with larger numbers of
patients and longer follow-up.

Surgical management in our series consisted of
primary valve ablation and surveillance. Urinary
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diversion was indicated in cases of anuria before
or after valve ablation. This approach seemed
reasonable when one considers that the propor-
tion of boys with renal failure at follow-up was
similar to the results achieved in those with PUVs
detected postnatally [3, 26] and lower than that
reported in another series of patients with pre-
natally diagnosed PUVs [24]. Prenatal diagnosis
allowed us to treat most of the patients within the
first 48 h after birth, and, thus, bladder recycling
was not interrupted.

It is difficult to compare the results of differ-
ent published series because of wide variation
in regard to availability of obstetrical service to
account for in utero mortality, routine practice of
early prenatal US in all pregnant women, postna-
tal indicators of renal function, duration of fol-
low-up, type of surgical procedure, and patient
age at treatment. In our series the inherent bias
of in utero mortality was markedly reduced by
review of all department files on PUVs during the
study period, including data on prenatal diagno-
sis, pediatric nephrology, pediatric urology, and
fetopathology. Actually, if we consider preg-
nancy termination as a poor outcome and we add
the 14 terminations to the 11 cases of renal fail-
ure, the poor outcome changes from 17 to 32 %
for the global outcome of our series.

Hutton et al. reported a series of 31 boys with
prenatally detected PUVs [27]. Of the 17 cases
diagnosed at or before 24 weeks of gestation,
nine (53 %) had a poor outcome at follow-up,
while only 1 of 14 cases (7 %) diagnosed after
24 weeks had a poor outcome (p=0.05). Of our
11 cases diagnosed before 24 weeks of gestation,
5 (45 %) had a poor outcome, compared to 6 of
54 cases (11 %) diagnosed after 24 weeks. Our
results appear statistically significant, similar to
those of Hutton et al. and allow us to be equally
optimistic regarding prediction of a good out-
come when the diagnosis is made after 24 weeks
of gestation. Recently the same bad prognosis of
early prenatal diagnosis was confirmed by our
study of 709 cases of prenatally detected mega-
cystis (PUVs included) [28].

Different studies have shown that oligohy-
dramnios predicts poor outcome in more than
80 % of cases [3, 29, 30]. Our results, in which 6
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of our 11 patients (55 %) with oligohydramnios
had a poor outcome, are in accordance with these
series.

Initial US may be useful for identifying
patients at higher risk for deterioration of renal
function. Hulbert et al. in 1992 stated that the
appearance of the initial renal US can be consid-
ered as a possible predictor of renal function at
follow-up [31]. In a report by Muller et al. of 40
boys with prenatally detected obstructive uropa-
thy, 8 of 10 patients (80 %) with an abnormal
appearance of the renal parenchyma on US had
a poor prognosis, compared to 7 of 30 (23 %)
with normal parenchyma [29]. Duel et al. in 1998
found that normal renal echogenicity and corti-
comedullary differentiation (CMD) are useful for
predicting a good outcome, while loss of CMD
and increased echogenicity are relatively insensi-
tive and poorly specific [22]. The finding of at
least one kidney with good CMD on US has been
associated with a good prognosis.

In our long-term study, we have observed that
initial renal US was abnormal in all patients in
whom renal failure developed but was also abnor-
mal in 77 % of those with normal renal function
[7]. Thus, abnormal parenchyma on US was not
specific. Furthermore, normal parenchyma could
not predict a good outcome. This finding may be
biased by the fact that it is a retrospective study
and the absence of abnormal parenchyma on US
could not strictly exclude the presence of these
anomalies, since they may be missed during the
US examination.

Long-term results of prenatally detected PUVs
confirm that early valve ablation can be consid-
ered as the primary management in the majority
of cases, without the need for preoperative drain-
age or diversion [7]. Gestational age at diagnosis
and volume of amniotic fluid are significant pre-
dictors of long-term renal function. Nevertheless,
other parameters need to be also considered [7,
23].

Our current prenatal management of PUVs
includes: detailed serial US study of renal paren-
chyma, anteroposterior diameter of the renal pel-
vis and calices, amniotic fluid volume, bladder
size and wall thickness, and ureteral dilatation. A
detailed morphological examination of all other
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extra-urinary system is done with the help of fetal
MRI if needed. The case is discussed in the mul-
tidisciplinary weekly meeting, and then decision
is taken whether there is a need for further inva-
sive investigations as urine or blood biochemical
markers analysis (beta-2 microglobulin, calcium,
sodium, phosphorus). Fetal blood analysis is fea-
sible in cases after 22 weeks of gestation. The
prognosis is based on the combined results of
all the investigations and adapted to the age of
gestation.

18.2.2 Prenatal Treatment and Fetal
Surgery

PubMed, Medline, and Embase database
included 22 articles about fetal surgery for
PUVs. The last review article published in 2011
by Casella et al. describes fetal surgery as case
reports, small series with poor outcomes [32].
Research on vesico-amniotic shunt on fetal lamb
models showed that the possibility of relieving
the obstruction could improve the amniotic fluid,
prevent pulmonary hypoplasia and bladder and
renal damage, and recover nephrogenesis with
an affordable loss of nephrons (5 % versus 20 %
with persistent obstruction) [33—36]. Historically
the first prenatal procedure consisted of fetal
ureterostomies and cutaneous vesicotomies
[37]. Because of high risk of open fetal surgery
on maternal morbidity and future reproductive
function, minimally invasive procedures as in
utero vesico-amniotic shunt by a percutaneous
approach under US guidance have been devel-
oped [38-42].

Vesicocentesis (puncturing the bladder and
aspirating the urine) has to be performed several
times and has disappeared nowadays [43]. A tro-
car was introduced into the fetal bladder in which
a double-j catheter was placed to drain the fetal
urine into the amniotic cavity. Fetal mortality
and complication rates including preterm labor,
preterm rupture of the membranes, and infec-
tions were 4.6 and 44 %, respectively, in the first
5-year review [44] and were considered too high
to let vesico-amniotic shunt as a daily procedure.
In 1997, Coplen et al. reported a survival rate of
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47 % for 169 vesico-amniotic shunts, but 40 %
of newborn infants presented an ESRD [45]. Mc
Lorie et al. reduced obstetric complication rate
by placing the catheter between 20 and 28 weeks
of gestation [46]. Several meta-analysis showed a
higher survival rate but a stable postnatal ESRD
rate [47, 48].

Another procedure is fetal cystoscopy through
an abdominal trocar. It has been first described in
1995 [49]. A valve ablation was performed in a
few cases [50] without any difference on survival
rate between vesico-amniotic shunt and cystos-
copy [51]. Survival rates for shunting and cys-
toscopy are 40 and 75 %, respectively, whereas
postnatal renal function rates are 50 and 65 %,
respectively [34].

Even if fetal surgery for PUVs has been devel-
oped since 25 years, series are small without any
randomized controlled trials, and outcomes need
to be analyzed carefully. Morris et al. reported 20
studies in the last two decades with 261 interven-
tions on 369 fetuses including vesico-amniotic
shunt and fetal cystoscopy [48]. Prenatal surgery
seems to be more effective than no intervention
on survival rate but postnatal renal function is
worst in the fetal surgery group. To summarize,
results after vesico-amniotic shunting are poor
because of poor patient selection, technical com-
plications, US misdiagnosis (between 58 and
67 %) [43, 52, 53], and lack of good renal func-
tion predictors. Technical complications are quite
high between 40 and 48 % [38, 45, 54], and fetal
mortality rate is close to 50 %.

Long-term outcomes have not been improved
by fetal surgery. Prenatal intervention may not
change the prognosis of renal function or may not
be a predictor for possible urinary diversion [55].
Despite all of these patients having favorable uri-
nary electrolytes, this did not seem to have any
implication postnatally. When counseling fami-
lies about fetal intervention, efforts should be
focused on that intervention may assist in deliv-
ering the fetus to term and that the sequelae of
PUVs may not be preventable. Fetal surgery for
obstructive uropathy should be performed only
for the carefully selected patient who has severe
oligohydramnios and “normal’-appearing kid-
neys [55]. There is clinical evidence that relief
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of obstruction may improve postnatal pulmonary
function, but there is no evidence that it improves
renal function [34].

In consequence pediatric urologists expected
soon to read outcomes of PLUTO (percutane-
ous shunting in lower urinary tract obstruction)
trial which began in 2008. This study design is
to compare 150 fetuses with LUTO undergo-
ing vesico-amniotic shunting or observation. It
could lead finally to standardize fetal surgery
with appropriate indications [56]. But PLUTO
randomized controlled trial stopped prematurely
because of poor recruitment. Conclusions are
hard to be defined: the relative effectiveness of
vesico-amniotic shunting is uncertain with poor
prognosis at 1 year. Normal liquid volume and
age at diagnosis seem to be good predictor fac-
tors. For the time being, patients who are selected
for fetal surgery are fetuses with a normal karyo-
type and with severe LUTO (dilated bladder with
key-hole sign and bilateral hydronephrosis), oli-
gohydramnios, or any hydramnios and favorable
fetal urinalysis [29, 34, 57].

18.3 Postnatal Management

A multidisciplinary approach is necessary to
improve short- and long-term outcomes for
patients born with PUVs. Metabolic disorders
have to be managed by pediatric nephrologists
to avoid any added damage to the renal function.
Micturating cystourethrogram (MCUG) remains
today the most reliable tool to confirm the diag-
nosis of PUVs and to study the morphology of the
bladder and the bladder neck (Fig. 18.1). MCUG
can be done either retrograde through urethral
catheter or by suprapubic puncture (Fig. 18.2).
Our preference goes to suprapubic puncture. We
believe that the urethra should be kept intact with-
out any trauma till valve ablation. In fact there
is no evidence to advocate for one or another
method. As most of the patients with PUVs are
managed in our center after prenatal referral, it
is feasible for us to manage the newborn in the
first 24 h without the need for urinary drainage.
Suprapubic insertion of intravenous catheter is
done under US guidance. If the diagnosis is con-
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Fig. 18.1 Micturating cystourethrogram: posterior ure-
thral valves with posterior urethral dilatation, bladder
neck hypertrophy, and bilateral high-grade vesicoureteral
reflux

Fig. 18.2 Micturating cystourethrogram by suprapubic
puncture. Note the reflux in the ejaculatory ducts associ-
ated with typical aspect of posterior urethral valves, ure-
thra, and bladder neck
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firmed, the newborn is managed in few hours at
the operating room for valve ablation.

Surgical treatment aims at relieving obstruc-
tion. It could be done by urinary diversion or
valve ablation (Fig. 18.3) under general anes-
thesia. Low diversion includes vesicostomy or
bladder catheterization [58—60]. Complications
of catheter drainage are more frequent with
infection, bladder contraction, and ureterovesical
obstruction. Vesicostomy reproduces bladder fill-
ing and contraction and eases bladder reconstruc-
tion in comparison to supravesical diversion. In
our current practice, it is used for children less
than 2 kg. High drainage as pyelostomy or ure-
terostomy did not improve renal function out-
comes and decreased bladder cycling function
[61, 62]. In some instance, a refluxing unilateral
lateral ureterostomy can be an option to relieve
the obstruction in severely sick children.

Different options of ablation have been
described. Blind methods have disappeared and
must be kept as historic, because of poor results
and severe complications [63, 64]. The devel-
opment of pediatric endoscopes since 1970 and
Hopkins and Storz has been the best techni-
cal progress. Valve ablation could be done by a
Bugbee, a cold knife (Fig. 18.4), or a laser [13].
These techniques need experienced pediatric
urologists to minimize urethral trauma, operative
time, and irrigation. Cold knife is preferred than
resectoscope with diathermy loop to reduce post-
operative retention and strictures. No routine pre-
operative and postoperative drainage is needed in
our experience.

Several studies have investigated the best tim-
ing and approach in treatment of patients with
PUVs [4, 9, 11]. Smith et al. stated that PUVs
should be treated with primary valve ablation,
and vesicostomy should be reserved for patients
in whom valve ablation is not technically possi-
ble [10]. Regardless of whether a vesicostomy or
a high urinary diversion is performed, eventually
the valves have to be resected or incised.

Currently, with the advance in endoscopes
and fiber optics, better instruments have
allowed surgeons to treat valves endoscopically
using different modalities under direct vision
with minimal incidence of complications [4].
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Fig.18.3 (a) Endoscopy view of posterior urethral valves. (b) Endoscopic view of neonatal aspect of PUV, before any
endoscopic or catheter introduction, notice the verumontanum visible in the background

Fig.18.4 (a) Cold knife hook used to perform valves ablation under cystoscopy. (b) The hook localizes the first point
of section at 12 o’clock, followed by 5 and 7 o’clock

Complications after valve ablation have been
reported to be between 5 and 25 % [18, 65].
Sarhan et al. published an incidence of compli-
cations of 7.5 % which is nearly similar to that
reported by Nijman et al. in 1991 who reported
an incidence of only 5 % complication rate in a
group of 85 boys undergoing electroincision of
urethral valves [19, 20].

Stricture formation after valve ablation occurs
infrequently ranging from 0 to 25 % [4, 18, 19,
21, 65, 66]. Urethral strictures were reported
after fulguration in 7 of 28 patients (25 %) by
Myers et al. in 1981 [18], 3 of 36 patients (8 %)
by Crooks et al. in 1981 [21], 4 of 30 patients
(13 %) by Bruce et al. in 1987 [66], and 3 of 82
(3.6 %) by Lal et al. in 1999 [65]. On the other
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hand, Nijman et al. in his series of 85 patients
including newborn and infants reported no inci-
dence of urethral stricture [19].

Prevention of urethral stricture after valve
ablation depends on many factors. These are
gentleness in surgical technique, avoidance of
oversized instrumentation in a small caliber ure-
thra especially since patients with PUVs are usu-
ally small for age, minimizing fulguration time,
avoiding excessive and deep fulguration, fulgura-
tion under direct vision, and shortening the dura-
tion of preoperative catheterization and use of
nonreactive small-sized catheters [20, 65].

Sarhan et al. retrospectively reviewed database
of 291 patients with PUVs treated by primary
valve ablation from two separate centers between
1987 and 2006 [20]. Primary valve ablation was
performed in all patients regardless of serum cre-
atinine level or upper tract configuration. A hot
loop resectoscope was used in 122 patients, cold
knife urethrotome in 108, a hook diathermy elec-
trode in 18, and a diathermy coagulation Bugbee
in 20, while stripping using Fogarty catheter was
performed in 23. The follow-up duration ranged
from 1.5 to 20 years (median=6.5). Early post-
operative complications occurred in 22 patients
(7.5 %). The most common complication was
urine retention in 16 patients (5.5 %). Urinary
extravasations occurred in three cases, signifi-
cant hematuria from urethral bleeding occurred
in two, and obstructive anuria developed in one
patient. The majority of cases were treated con-
servatively. Urethral strictures developed in six
patients (2 %) mainly after endoscopic loop
resection (four of six). All were treated by visual
internal urethrotomy and urethral dilatation
with successful results without the need of open
urethroplasty.

Risk factors for the development of postop-
erative complications were studied by a uni-
variate analysis by Sarhan et al. in 2010 [20].
The incidence of complications was signifi-
cantly related to preoperative catheter drainage.
Postoperative complications developed in 16 out
of 130 patients (12.3 %) in whom preoperative
draining catheter was fixed, while it occurred
in only 6 out of the 161 patients (3.7 %) with
no preoperative drainage (p<0.05). This may
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be due to the fact that patients who needed pre-
operative drainage were actually of poor gen-
eral condition with uremia that make them at
risk of development of postoperative complica-
tions. None of the 41 patients who did not have
postoperative catheter developed any compli-
cations, while all the 22 patients who devel-
oped complications had postoperative drainage
(»<0.05). Patient age at valve ablation had no
significant relation with the occurrence of post-
operative complications. Also, technique of
valve ablation had no statistically significant
impact on complications although the incidence
was more with resection group (12.3 %) than
other groups, but the difference was not statisti-
cally significant (p=0.08). Multivariate analy-
sis showed that preoperative catheter drainage
was the independent risk factor for the devel-
opment of postoperative complications. On the
univariate analysis, stricture formation does not
have statistically significant relation with either
age at ablation, technique of valve ablation, or
presence or absence of pre- or postoperative
drainage. Although four out of the six cases
with stricture urethra developed after electro-
resection, the difference from other techniques
was not statistically significant. The same find-
ing was noted with preoperative catheter drain-
age which was associated with more incidence
of stricture formation (four out of six) espe-
cially when the suprapubic catheter drainage
was maintained after endoscopic incision.

18.4 Outcomes
18.4.1 Bladder Function

It has been documented that there is a window
for bladder healing that is limited to the first
few months of life [23]. Primary valve ablation
allows bladder cycling without obstruction, thus
setting up the milieu for resumption of bladder
function. Urinary incontinence has been a com-
mon problem in boys after valve ablation [65,
67]. Although numerous related causes exist,
post-obstructive bladder dysfunction has gained
recognition as the principal factor in the etiol-
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ogy of incontinence after valve surgery [67]. The
reported incidence of significant voiding dys-
function in boys after valve surgery varies from
13 to 38 % [65, 67]. Sarhan et al. evaluated the
incidence of voiding dysfunction at 41 % in toi-
let-trained children [7]. Using their criteria, blad-
der dysfunction could be overestimated because
all children who had symptoms of voiding dys-
function were included. The most severe cases
requiring clean intermittent catheterization (CIC)
or bladder augmentation comprised only 4.6 % of
the study population.

Others advocate for routine drainage of the
bladder before valve ablation [5], which may add
morbidity to the treatment of these children [pro-
longed hospital stay, risk of nosocomial infec-
tion]. Sarhan et al. rarely had to divert the urine
before or after valve ablation, and initial serum
creatinine level was not a parameter to drain or to
start valve ablation [7]. These results are overall
comparable to others and may indicate that rou-
tine urine drainage should be reconsidered.

Early management of children born with
PUVs is to reduce the rate of “valve bladder
syndrome” first described by Hoover et al. in
1982 [68]. The most frequent urodynamic pat-
terns found in these dysfunctional bladders
are bladder overactivity, poor compliance, and
myogenic failure. The incidence of these three
types of bladder dysfunction varies mark-
edly among authors and may be related to the
patient’s age at time of urodynamic study. It
has become apparent that bladder function is
a dynamic process and puberty has specific
effects on these bladders [69]. High pressure
in a noncompliant bladder alters upper urinary
tract, increases hydronephrosis, reduces glo-
merular filtration rate, and leads to polyuria
and tubulopathy. To avoid bladder dysfunc-
tion, bladder surgery and indwelling catheters
should be avoided. Bladder has to be evaluated
by MCUG, US, and post-voiding residual and
video-urodynamics studies (Fig. 18.5a—c). For
children with not toilet-trained bladder, 4-h
observation will give an idea about post-void
residual (PVR) and the average bladder capac-
ity. For toilet-trained children, urodynamics
and voiding diary are mandatory. Voiding diary
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includes amount of liquid intake, frequency of
voiding, amount of voiding, and quantification
of urinary leaks. Urodynamics is composed of
flowmetry associated with electromyogram and
PVR and video-urodynamics. Video-imaging is
interesting in valves bladder specially if there
is VUR. This exam will define if the reflux is
either a low-pressure or a high-pressure reflux.
Bladder capacity at the onset of the VUR will
be also evaluated. Urodynamics is mandatory to
distinguish the two categories of valves bladder:
the poor compliant overactive bladder with high
risk for the upper urinary tract and the compliant
large capacity bladder with detrusor myogenic
insufficiency (Figs. 18.5a—c). The last group is
synonym of urinary incontinence and urinary
tract infections, treated usually by either regular
voluntary voiding and if insufficient CIC either
by the urethra or through a Mitrofanoff channel.

The first-line treatment is anticholinergic
medications with progressive increasing dose.
This treatment is monitored by evaluation of
PVR and upper tract dilatation then urodynam-
ics studies. This can be associated with alpha-
blocker treatment to decrease the outlet pressure.
If these treatments are insufficient and the child
had high-pressure voiding, CIC is added to the
management. Night drainage can be an option
to avoid overdistention of the bladder during the
long hours of night. There are a few sets of data
that suggest overnight bladder drainage can bring
about profound improvements in the degree of
upper-tract hydronephrosis, renal function, or
bladder function [70].

Bladder augmentation is an option that
needs to be discussed as an ultimate treatment
and only if all other measures had failed. In our
experience with over 200 patients with PUVs,
only two children needed bladder augmenta-
tion, and these children were born with severe
damage of the bladder and ESRD at birth.
Ureterocystoplasty should be considered when
augmentation is needed and one of the kidneys
is not functioning [71]. Indications for augmen-
tation is limited to few cases of extremely small
low compliance bladder with no response to
anticholinergic and CIC and with upper urinary
tract deterioration.
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18.4.2 Renal Transplantation

In children with ESRD secondary to PUVs,
bladder evaluation before renal transplanta-
tion remains a challenging task to avoid the
risk of graft deterioration secondary to bladder
dysfunction. In our recent study on long-term
evaluation of bladder function in patients with
PUVs after renal transplantation, we found an
improvement of bladder dysfunction. This is
probably the result of reduction of pretrans-

plantation polyuria. Fifteen children aged
between 3 and 15 years were transplanted with
PUVs between 1989 and 2006 at Robert Debré
Children University Hospital. Three children
were excluded from the study: one had blad-
der augmentation before transplantation, and
two were lost of follow-up. Mean follow-up
after transplantation was 13.1 years [5-20]. The
evolution was favorable in these children with a
graft survival of 63 % at 10 years. Patients were
divided into three groups: (1) group I with no
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Fig. 18.5 (a) Ten-year-old boy treated in infancy for
posterior urethral valves. Current symptoms: increasing
hydronephrosis, incontinence, and recurrent febrile uri-
nary tract infection. The video-urodynamics study showed
bladder capacity at 320 mL, overactive bladder, and poor
compliance. Parents and the child were advised bladder
management by clean intermittent catheterization and anti-
cholinergics. (b) The family did not come back, and they
did not follow the advised management; 20 months later,
they came for follow-up. The child had no febrile urinary
tract infection and became dry between voiding. The ultra-
sonography showed improvement of the hydronephrosis.
Video-urodynamics showed significant improvement with
a normoactive low-pressure bladder (10 cmH,0/300 mL)

with a voiding detrusor pressure at 50 cmH,O and without
post-voiding residual. Management was advised by void-
ing diary every 3 h and to avoid over distended bladder.
(c) Eighteen months after the last video-urodynamics, his
clinical status was stable with regular voiding, dryness, and
stable normal renal function at 50 pmol/L and without any
anticholinergics. Urodynamics showed a bladder capacity
of 400 mL, hyposensitive bladder, and efficient voiding
without residual. Note that the morphology of the blad-
der and the bladder neck did not change over this period
of puberty; meanwhile a significant improvement was
achieved in bladder function
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Fig.18.5 (continued)

voiding disorders (n=3), (2) group II with void-
ing disorders who received pharmacological
treatment (n=6, three hyperreflexic bladders,
two myogenic failures, one poor compliant blad-
der), and (3) group III with severe bladder dys-
function requiring intermittent catheterization
(n=3), all had small overactive poor compliant
bladders. After transplantation, in group II, five
of six patients had improved their voiding dis-
orders, and bladder treatment was stopped. In
group III, two of three patients had improved
their bladder function, and CIC was no more
needed (Fig. 18.6). In borderline cases, bladder
augmentation before transplantation must be
reconsidered under condition of having prudent
post-transplantation follow-up [72].

18.4.3 Renal Function

Prenatal diagnosis has allowed -categorizing
newborns with high risk of renal failure. When
negative parameters were absent and fetal urine
biochemistry predicted good outcome, there
were no cases of ESRD in early infancy [23].
Gestational age at diagnosis and volume of amni-
otic fluid are significant predictors of long-term
renal function [7]. But other parameters like renal
parenchyma or presence of renal cysts need to be
also considered. Fetal urine includes sodium and
beta-2 microglobulin measurements [7, 23, 29].
It is difficult to compare the results of different
published series because of wide variation in
regard to the availability of obstetrical service to
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Fig.18.6 Case of a boy =
included in group III. (a)
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Before transplantation, he
had a small overactive poor
compliant bladder. (b) Eight
years after transplantation, he
had a normocompliant
bladder with normal capacity
and without overactivity
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account for in utero mortality, the routine prac-
tice of early prenatal US in all pregnant women,
postnatal indicators of renal function, duration
of follow-up, type of surgical procedure, and
patient age at treatment. Mortality has dropped
from 50 to 3 % thanks to medical management
and the reduction of urinary sepsis and electro-
lyte complications. Renal failure ranged from
10 to 60 % in the literature. Serum creatinine
above 80 pmol/L 7 days after valves ablation and
at 1 year is predictive of ESRD [73, 74]. Renal
transplantation is possible for boys with PUVs
and ESRD. Good allograft survival is good if
valve bladder is well managed before and after

transplantation in using adequately anticholiner-
gic and CIC thanks to video-urodynamics data.

18.4.4 Fertility

Different factors may contribute to the impair-
ment of fertility in adolescents with treated PUVs.
Libido and potency can be already affected by the
renal failure in PUVs patients. Sexual function
and fertility remain a matter of speculation and
require further investigation owing to the scar-
city of studies on these issues and the discrep-
ancies in some of the results of semen analysis
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observed in the published series with small
number of patients [69]. However, in the recent
review by Lopez-Pereira et al., it would seem that
these patients have normal sexual function (some
with slow ejaculation). They have normal semen
counts, but viscosity, pH, and liquefaction time
can be increased, and there may also be abnor-
mal sperm agglutination. The ability to father
children appears to be more dependent on renal
failure than on PUVs.

Conclusion

Prenatal diagnosis of PUVs has been a major
factor of postnatal management of these
children with this congenital bladder out-
let obstruction. Gestational age at diagnosis
and volume of amniotic fluid are significant
predictors of long-term renal function.
Nevertheless, other parameters need to be also
considered. Early valve ablation can be con-
sidered as the primary treatment in the major-
ity of cases without the need of preoperative
drainage or diversion. Endoscopic treatment is
feasible safely in the neonatal period if expe-
rienced surgeons use specific minimally sized
pediatric cystoscopies. Early bladder manage-
ment is the best option even if bladder progno-
sis seems unpredictable but could be possibly
improved in a long-term period. Any early
bladder surgery should be avoided. In fact the
surgical management of PUVs became mini-
mally interventional but intensively focused
on bladder evaluation and closed follow-up.
In conclusion, multidisciplinary approach is
advocated for the long-term management of
patients with PUVs.
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