
1171© Springer-Verlag London Ltd., part of Springer Nature 2018 
P.D. Losty et al. (eds.), Rickham’s Neonatal Surgery, https://doi.org/10.1007/978-1-4471-4721-3_65

Urinary Tract Obstruction 
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Abstract

Congenital anomalies of the kidney and urinary tract (CAKUT) has an inci-
dence of 3–6 per 1000 birth and is a common cause of chronic kidney dis-
ease in children. While most CAKUT are believed to be sporadic, recent 
studies have suggested a high incidence (upto 50%) of CAKUT in families 
of index cases of urinary tract anomaly (Renkema et  al. Nephrol Dial 
Transplant. 26:3843–51, 2011; Bulum et al. Pediatr Nephrol. 28:2143–7, 
2013). This suggest a genetic basis and various genes such as HNF1 β[beta], 
PAX2, RET and ROBO2 have been implicated. Commonly CAKUT result 
in dilatation and/or obstruction of the urinary tract anywhere from the kid-
ney down to the bladder and urethra. There can be isolated dilatation of the 
pelvicalyceal system (hydronephrosis [HDN]) or associated ureteric dilata-
tion (hydroureteronephrosis [HDUN]) with or without bladder abnormal-
ity. HDN/HDUN can be secondary to obstructive or non-obstructive 
pathology. Obstruction is defined as 'some impedence to the flow of urine, 
which causes gradual and progressive damage to the kidney' (Dhillon. 
Essentials of paediatric urology. Informa Healthcare, p.  133–42, 2008). 
The non-obstructive dilatation can be due to vesico-ureteric reflux (VUR) 
or it can be non-obstructive, non-refluxing dilatation. Non-obstructive non-
refluxing pathology, which is usually due to inherent dysplasia of the devel-
oping urinary tract, is more difficult to define and to differentiate from 
obstruction. Occasionally obstruction and reflux can coexist.
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65.1	 �Introduction

Congenital anomalies of the kidney and urinary 
tract (CAKUT) has an incidence of 3–6 per 1000 
birth and is a common cause of chronic kidney dis-
ease in children. While most CAKUT are believed 
to be sporadic, recent studies have suggested a 
high incidence (upto 50%) of CAKUT in families 
of index cases of urinary tract anomaly [1, 2]. This 
suggest a genetic basis and various genes such as 
HNF1 β[beta], PAX2, RET and ROBO2 have been 
implicated. Commonly CAKUT result in dilata-
tion and/or obstruction of the urinary tract any-
where from the kidney down to the bladder and 
urethra. There can be isolated dilatation of the pel-
vicalyceal system (hydronephrosis [HDN]) or 
associated ureteric dilatation (hydroureterone-
phrosis [HDUN]) with or without bladder abnor-
mality. HDN/HDUN can be secondary to 
obstructive or non-obstructive pathology. 
Obstruction is defined as ‘some impedence to the 
flow of urine, which causes gradual and progres-
sive damage to the kidney [3]. The non-obstructive 
dilatation can be due to vesico-ureteric reflux 
(VUR) or it can be non-obstructive, non-refluxing 
dilatation. Non-obstructive non-refluxing pathol-
ogy, which is usually due to inherent dysplasia of 
the developing urinary tract, is more difficult to 
define and to differentiate from obstruction. 
Occasionally obstruction and reflux can coexist.

The landscape of neonatal urinary tract dilata-
tion and obstruction anomalies has been trans-
formed by the introduction of routine antenatal 
ultrasound (US) screening. A mid-trimester ultra-
sound scan to detect fetal structural anomalies 
has been undertaken in the UK since the 1980s. A 
fetal anomaly screening scan is offered to all 
pregnant women from 18 to 20(+6) weeks. High-
resolution 2D ultrasound scan provides detailed 
assessment of urinary tract from early 2nd tri-
mester onwards. It can detect renal pelvic 
(Fig.  65.1) and/or ureteric dilatation/anomaly 
and/or bladder distention (Fig. 65.2) along with 
other associated non urinary tract abnormalities. 
Many of the detected anomalies might never have 
come to attention clinically in childhood but 

often generates disproportionate parental anxiety 
during the pregnancy [4].

Antenatal detection has created a whole new 
field in the practice of paediatric urology. It deals 
predominantly with healthy children with no 
obvious clinical problem who have a potential 
for morbidity in the form of urinary tract infec-
tion (UTI) and renal functional deterioration. 
There are management dilemmas as to how far 
to investigate in an apparently healthy child, 
especially where natural history of the abnor-
mality is not clear and management may not 
yield satisfactory outcomes. This is especially 
brought to focus when managing cases with 
megaureter and non-specific renal pelvic dilata-
tion. Natural history studies are limited. Some 

Fig. 65.1  Antenatal scan demonstrating left 
hydronephrosis

Fig. 65.2  Distended bladder on antenatal scan
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anomalies such as antenatal HDN and megaure-
ter are better studied than others and this has led 
to majority of these being managed conserva-
tively with careful monitoring [5].

Most neonates are asymptomatic at birth and 
have a benign pathology, which needs antibiotic 
prophylaxis, careful and optimally timed investi-
gations and monitoring. In the medium term, only 
7% of these antenatally detected anomalies require 
surgery [5]. A recent long-term outcome study 
demonstrated that one third each showed normal-
ization, need of surgery or persistence of anoma-
lies without need of surgery [6]. And further few of 
these such as those with posterior urethral valves 
(PUV), severe pelvi-ureteric junction (PUJ) 
obstruction and obstructing duplex ureterocoele, 
will require intervention in the neonatal period.

The challenge for the medical community is 
to differentiate those, which need treatment to 
prevent renal deterioration from those that are 
unlikely to have any consequences. In order to 
make this differentiation, the optimum level of 
investigations that a child should be subjected 
to, continue to be refined. As demonstrated by 
trends in management of HDN, the pendulum 
has swung from aggressive surgical correction 
to non-interventional observation for majority 
[5, 7].

65.2	 �Antibiotic Prophylaxis

Urinary tract dilatation and obstruction, on account of 
stasis of urine predisposes the child to urinary tract 
infection. In some pathology, prophylaxis has been 
proven to be helpful where as in others, the benefit is 
debatable. Antibiotic prophylaxis reduces the risk of 
UTI and prevents renal scarring in selected cases [8, 
9]. Regardless of the need for intervention, antibiotic 
prophylaxis is started in most neonates with suspected 
urological anomaly while awaiting investigations and 
it remains the mainstay of urological management in 
a significant number of refluxing, obstructive and 
non-refluxing, non-obstructive pathologies. In our 
practice, trimethoprim at 2 mg/kg is the most com-
monly used antibiotic, followed by cefalexin.

65.3	 �Prenatally Detected Urinary 
Tract Anomalies and Their 
Antenatal Management

65.4	 �Incidence

A significant proportion of congenital urinary 
tract anomalies are diagnosed antenatally on 
detailed fetal anomaly scan done at 20  weeks 
gestation. About 20% of the anomalies are 
detected at a later gestation scan despite an appar-
ently normal 20 weeks scan [5]. A small propor-
tion escapes antenatal detection and may present 
in early infancy with symptoms of abdominal 
mass or UTI.

The reported incidence of antenatal urological 
anomalies is increasing due to improved detec-
tion. A variable incidence has been reported 
depending upon the threshold for diagnosing pel-
vicalyceal dilatation with most citing incidence 
of 1 in 100 or higher [4, 5, 10, 11]. A consensus 
statement by the Society for Fetal Urology (SFU) 
suggests that up to 5% of fetuses might be 
affected by HDN [12]. Most of these are mild 
dilatation and incidence of significant uropathy is 
around 1 in 500 [4].

The most commonly detected anomalies 
are—non-specific dilatation (NSD) of pelvi-
calyceal system (48.6%), VUR (12%), PUJ 
obstruction (10.6%), multicystic dysplastic 
kidney (MCDK) (6%) [5]. Apart from urinary 
tract dilatation, antenatal screening may 
detect—absence of kidney, absence of blad-
der, renal dysplasia, amniotic fluid volume 
increase or decrease, associated other system 
anomalies such as haematocolpos, etc. 
(Table 65.1). Though antenatal findings sug-
gest the possible diagnosis, it is not always 
accurate and hence prognostic predictions are 
fraught with pitfalls. Any advice about ante-
natal intervention or progression or otherwise 
of pregnancy has to be very cautious with 
recognition of limitations of imaging 
techniques [13].

65  Urinary Tract Obstruction and Dilatation
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65.5	 �Antenatal Investigations

Most antenatally detected anomalies require 
monitoring during pregnancy with ultrasound 
scan. The frequency of monitoring depends upon 
the severity of pathology. In unilateral renal dila-
tation follow up scan at 30–32 weeks gestation 
would suffice but in bilateral PCS dilatation or 
solitary kidney, serial scans at 4 weekly intervals 
are required (see Fig. 65.3a). In case of associ-
ated oligohydramnios, referral to specialist fetal 
therapy unit must be made. In selected cases such 
as when kidneys are not seen clearly due to 
maternal habitus or low liquor volume, magnetic 
resonance (MR) scan of fetus may be helpful to 
assess anatomy. In some instances, when pathol-
ogy detected might warrant consideration of ter-
mination, MR may be done to be absolutely sure 
of the pathology—such as in cloacal exstrophy 
[13]. Depending upon the findings of antenatal 
scan, other investigations such a karyotyping, 
amniotic fluid analysis might be required. There 
is up to 22% reported incidence of chromosomal 
abnormalities in antenatal lower urinary tract 
obstruction (LUTO) [14–17].

65.6	 �Antenatal Intervention

Intervention can be diagnostic or therapeutic. 
Alternatively it may be termination of pregnancy 
(TOP). TOP is recommended only if bilateral 

severe renal dysplasia/solitary dysplastic kidney 
with or without oligohydramnios or in very 
severe anomalies with poor quality of life such as 
cloacal exstrophy.

Antenatal intervention is most commonly 
considered in cases of LUTO because if 
untreated, it carries a mortality of up to 45% 
mainly due to the severe oligohydramnios and 
resulting pulmonary hypoplasia [18]. One third 
of survivors may develop end-stage chronic 
renal impairment [19]. Because of this progno-
sis, there is a termination rate of up to 50% in 
severe LUTO [20, 21]. LUTO is amenable to 
therapeutic fetal intervention and it is consid-
ered if there is predicted poor prognosis with 
some anticipated salvage consequent to inter-
vention. The aim of therapeutic antenatal inter-
vention is prevention of renal failure and 
pulmonary hypoplasia. The prognostic criteria 
for case selection for intervention include echo-
genicity of kidneys and liquor volume. 
Biochemistry of fetal urine gives information 
about the prognosis but a systematic review [22] 
demonstrated that none of the analytes of fetal 
urine yielded clinically significant accuracy to 
predict poor postnatal renal function. Also fetal 
urine for analysis is obtained by vesicocentesis, 
which carries its own risk; hence it is not rou-
tinely performed. As a preparation for therapeu-
tic intervention, it is mandatory to perform a 
detailed anomaly scan, determine fetal sex and 
offer fetal karyotyping.

Table 65.1  Features and possible aetiology of antenatally detected urinary tract dilatation/pathology

Pathology Features on antenatal scans Aetiology

Upper urinary tract pathology Renal pelvic dilatation Non specific dilatation, PUJ obstruction, 
duplex kidney

Ureteric dilatation ± Renal pelvic 
dilatation

Megaureter (obstructed or non-
obstructed), Vesico-ureteric reflux, duplex 
kidney

Other renal pathologies Renal aplasia, dysplasia, MCDK, duplex

Lower urinary tract pathology Bladder distention ± renal pelvic and 
ureteric dilatation

PUV, Isolated Megacystis, Neuropathic 
bladder (unusual), urethral atresia

Bladder not seen Bladder exstrophy / Cloacal exstrophy

Entire urinary tract 
malformation

Renal pelvic and ureteric dilatation 
along with bladder distention

PUV, Prune belly syndrome, Megacystis 
megaureter syndrome, MMIHS

Associated with complex 
urogenital tract malformations

Usually renal pelvic and ureteric 
dilatation ± bladder distention

Cloacal anomaly, Vaginal atresia, 
Urogenital sinus, Imperforate anus

A. Goyal
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Fig. 65.3  Institutional management protocol for antena-
tal hydronephrosis. (a) Antenatal scan findings and path-
way for management, (b) Postnatal management for 

unilateral hydronephrosis, (c) Pathway for bilateral 
hydronephrosis, hydronephrosis in a solitary kidney or 
associated ureteric dilatation

18-20 week scan
Hydronephrosis: TPD ≥ 6mm

Bilateral
or

In solitary kidney
or

Associated ureteric dilatation

Unilateral with no
evidence of ureteric

dilatation

Repeat scan at 32 weeks

TPD <10mm and UnilateralTPD ≥10mm and Unilateral

Follow Figure 3c Follow Figure 3b Discharge, no
Postnatal investigations

Unilateral Antenatal
Hydronephrosis ≥ 10mm

Start prophylactic
trimethoprim at birth

Postnatal US scan at 1 week

TPD< 10mm with no
calyceal dilatation

TPD 10-15mm with no
calyceal dilatation

TPD > 15mm or < 15mm
with calyceal dilatation

Bilateral
hydronephrosis TPD ≥

6 mm or associated
ureteric dilatation

Stop antibiotics and
discharge

Continue antibiotics
and Follow postnatal
section of Figure 3.

Stop antibiotics and
Repeat US scan at

3 months

Stop antibiotics, MAG 3
renogram 

Obstruction on
MAG 3 or <40% function

No obstruction on
MAG3 and >40% function

Consider PUJ obstruction

TPD 10-15mm with no
calyceal dilatation

Repeat US scan at
6 & 12 months

Hydronephrosis
persists at 12 months

Follow up with regular US
scans

Consider discharge

a

b

There are different modalities of therapeutic 
intervention. Though fetal cystoscopy, open shunt 
insertion and repeated vesicocentesis have been 
utilised [23, 24], percutaneous vesico-amniotic 
shunt (VAS) placement is the most commonly 
used modality. VAS involves the placement of a 

double pig-tailed catheter under ultrasound guid-
ance and local anaesthesia, with the distal end in 
the fetal bladder and the proximal end in the 
amniotic cavity to allow drainage of fetal urine. 
Since the first report of VAS in human fetuses in 
1982 [25], many case series have suggested that 
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survival could be improved with this [26]. VAS 
has a significant incidence of complications: 
shunt displacement/occlusion (upto 34%), pre-
term labour, chorioamnionitis, traumatic injury 
and fetal/neonatal death [27]. Despite initial 
promise of good results, outcomes have not been 
very positive and VAS is not in vogue any more. 
Systematic review of observational studies 
showed a role for VAS in reduction of perinatal 
mortality but long-term mortality and morbidity 
remains high. It suggests that amelioration of oli-
gohydramnios by shunting reduces mortality due 
to pulmonary hypoplasia, but the renal damage is 
not reversible [27]. A multi centre randomised 
controlled trial (PLUTO—The Percutaneous 
shunting in Lower Urinary Tract Obstruction) 
conducted by The University of Birmingham, UK 
compared in-utero VAS with conservative man-
agement [28]. The as-treated analysis of 31 preg-
nancies showed that fetuses that underwent 
bladder shunting had a three-time higher chance 
of postnatal survival than non-shunted fetuses, 
though very few survived with normal renal func-
tion. These findings are in line with results from 

studies in animals, which have shown that renal 
damage occurs rapidly after the onset of obstruc-
tion and might be only partly reversible [29]. The 
dysplastic changes seen in fetal kidneys are prob-
ably a different pathological process, rather than 
just a consequence of obstruction [30].

65.7	 �General Principles 
of Postnatal Management

A thorough clinical examination of the newborn 
remains very relevant. The necessity of investiga-
tions is clear when a neonate presents with symp-
toms of UTI or mass or urinary stream problems. 
However formulating a rational investigation pro-
tocol for antenatally detected anomalies that is 
appropriate and is tailored to the urgency of con-
cerned pathology is more difficult. The aim is to 
investigate urgently those, which are likely to 
result in infection or nephron damage if left 
untreated. Others can be investigated at a pace 
that is suitable for the child, family and is likely to 
give best information. Fig. 65.3a–c shows the pro-

Bilateral hydronephrosis
or

Hydronephrosis in a solitary kidney
or

Hydronephrosis + ureteric dilatation

Oligohydramnios
Bilateral TPD

>15mm 

Refer to specialist 
antenatal Unit

Normal amniotic fluid volume
At least one side TPD <15mm

Abnormal renal
parenchyma

Repeat scans
every 4 weeks

Start prophylactic
trimethoprim at

delivery

US and MCUG, within 3 days if largest
antenatal TPD >10mm otherwise at 7 days

VUR, no other
abnormalities 

DMSA and follow
VUR protocol

Posterior urethral valves or
other urological abnormality

including PUJ or VUJ
obstruction

Manage as
standard 

No VUR or other
abnormalities seen

Repeat US scan at 3
months and follow Figure
3b using largest TPD as a

guide.

Normal MCUG
Dilatation ≥10mm or
calyceal or ureteric

dilatation on either side

MAG 3 renogram 

Normal MCUG
Dilatation <10mm

with no calyceal or
ureteric dilatation

c

Fig. 65.3  (continued)
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tocol for investigation and management of ante-
natally detected hydronephrosis at our institute.

Due to renal immaturity, a nuclear medicine 
scan in first 2  months might not give accurate 
information about renal function and drainage. 
Similarly an ultrasound scan done in first 48 hours 
may miss important pathology as diuresis is not 
established as yet. Hence in most cases ultra-
sound should be delayed till at least 1 week of 
age. The indication for earlier ultrasound in first 
2–3 days would be palpable mass, bilateral HDN 
or HDN in a solitary kidney or suspected LUTO. 
Micturating cystourethrogram (MCUG) is being 
used more selectively now whereas earlier it was 
performed in most cases with HDN and 
MCDK.  MCUG is warranted in cases of sus-
pected LUTO or if there is any ureteric dilatation. 
Bilateral HDN in boys even in the absence of ure-
teric dilatation could be due to LUTO and should 
be investigated with MCUG. An MR scan may 
be helpful to delineate anatomy in selected cases 
such as in duplex kidneys (Fig. 65.4a, b), horse-
shoe kidney, etc.

65.8	 �Multicystic Dysplastic 
Kidney

MCDK constitutes 6% of the antenatally detected 
anomalies. Overall Incidence has been estimated 
at 1 in 2400. Previously most common presenta-
tion was postnatally with abdominal mass but 
now most are detected antenatally.

MCDK develops due to failure of induction of 
metanephric blastema by the ureteric bud leading 
to replacement of whole kidney with multiple 
non-communicating cysts with no discernible 
parenchyma. There may be associated ureteric 
atresia, dilatation of ureter or ureterocoele. 
Confirmation is done with a postnatal ultrasound 
(Fig. 65.5a). If there are multiple cysts with big 
central cyst then a PUJ obstruction with huge pel-
vicalyceal dilatation (Fig. 65.5b) must be consid-
ered in differential diagnosis. Differentiation can 
be made with a DMSA scan which shows no 
function in a MCDK.

Natural history of MCDK is well docu-
mented [31]. Based on the natural history stud-

a b

Fig. 65.4  (a) MCUG showing left VUR in an apparently simplex system but is actually lower pole reflux in duplex 
kidney, (b) MR scan showing left duplex in the same patient

65  Urinary Tract Obstruction and Dilatation
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ies, significant changes in investigations and 
management have happened in last 2 decades. 
In MCDK there is associated VUR with 
reported incidence of contralateral reflux being 
4.5–20% and ipsilateral reflux is present in 
3–16%. It was a standard practice to do a 
MCUG to assess for reflux. However, it is an 
invasive investigation involving radiation and 
risk of UTI. Reflux is however low grade and 
mostly clinically inconsequential. Hence 
MCUG is no longer routinely recommended 
[31–34]. It may be considered in selected cases 
when there is contralateral kidney pathology or 
ureteric dilatation or family history of VUR or 
if there is UTI in infancy.

MCDK are managed conservatively with 
monitoring of blood pressure, urinalysis for 
protein, Glomerular Filteration Rate (GFR) 
estimation and follow up US to check for 
MCDK involution and contralateral kidney 
growth. Spontaneous complete involution rate 
is 60% at 10 years [31]. Nephrectomy is no lon-
ger recommended. Hitherto, one of the ratio-
nales for nephrectomy was to prevent risk of 
hypertension, malignancy and the argument 
that removing MCDK allowed child to be dis-
charged from follow up. However large long-
term studies have identified small but important 
risk of contralateral pathology (PUJ obstruc-
tion, Vesico-Ureteric Junction (VUJ) obstruc-
tion, VUR, abnormal echogenicity with low 
GFR) mandating follow up in early childhood 
regardless [29].

65.9	 �Isolated Pelvicalyceal 
Dilatation

Hydronephrosis in newborn does not equate with 
obstruction. Pelvicalyceal system (PCS) dilatation 
can be due to non-specific dilatation (NSD) or PUJ 
obstruction [5]. In NSD there is no hold up on 
MAG3 scan. While some NSD are result of fetal 
polyuria and resolve with time, others are conse-
quent to kinks, folds and narrowings at PUJ, which 
straighten/settle over time. About 50% of antenatal 
PCS dilatation is transient and post natal ultrasound 
scan is normal. In PUJ obstruction there is delayed 
drainage on MAG3 scan. These are more difficult 
to manage, as they are a different entity to PUJ 
obstruction presenting later in childhood with 
symptoms. The standard investigations for diag-
nosing obstruction such as MAG3 scan and sever-
ity of dilatation on ultrasound are not applicable to 
this group [35, 36]. Evidence of obstructive injury 
to kidney in the form of decrease in function of 
>10% and increasing hydronephrosis, is currently 
the accepted way of differentiating between those 
needing surgery and those who can be managed 
conservatively. Only 22–30% of PUJ obstructions 
require surgical intervention [5, 35] and interven-
tion is rarely required in neonatal period. Most neo-
nates can be investigated as per the protocol shown 
(Fig. 65.3 b). Only indication for urgent investiga-
tions would be in cases of severe dilatation bilater-
ally or in a solitary kidney (Fig. 65.3c). Even severe 
unilateral hydronephrosis can be observed safely 
non-operatively with regular imaging (Fig. 65.6a, b) 

a b

Fig. 65.5  (a) MCDK with multiple non-communicating cysts on US, (b) MCDK with dominant medial cyst mimick-
ing severe PUJ obstruction

A. Goyal
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and need for intervention seems to be independent 
of initial severity of HDN, degree of renal function 
and renogram pattern [35].

Thirty years after commencement of antenatal 
detection and management, we are still debating 
the indications and timing of surgical interven-
tion. Protocols and guidelines in various centres 
are derived from natural history studies, which 
had arbitrary cut-off points for surgical interven-
tions; hence many current indications continue to 
be arbitrary.

Hydronephrosis can be graded on the basis 
of pelvic dilatation assessed as transverse 
anteroposterior diameter (TAPD) with separate 
specific reference to calyceal dilatation and 
cortical thinning. Society for Fetal Urology 
(SFU) recommends grading on the basis of dil-
atation and renal cortex thickness [37] 
(Table 65.2). Only grades 3 and 4 are felt to be 
clinically significant with respect to obstruc-

tion. In our centre and in most UK centres, radi-
ologists prefer to assess hydronephrosis with 
TAPD.  A new classification system—Urinary 
Tract Dilation (UTD) Classification System has 
been proposed which can be applied both pre-
natally and postnatally [38].

Two most debated aspects of antenatal HDN are 
initial assessment protocol of antenatal HDN and 
indication for intervention in PUJ obstruction.

65.10	 �Assessment of Antenatal 
HDN

Different parameters have been proposed. The 
maximum antero-posterior diameter at the hilum 
in the transverse plane (TAPD) is the crucial 
measurement. After detection of isolated HDN 
on 20 weeks scan, it is recommended that repeat 
scan should be done around 30 weeks gestation. 
TAPD at this scan correlates closely with the 
need for surgery [39] and hence is the basis of 
postnatal management. Some including our insti-
tution protocol (Fig.  65.3a–c) recommend no 
postnatal scanning for those who have TAPD of 
less than 10 mm on >30 week scan. But with this 
cut-off parameter, a small proportion of urologi-
cally significant anomalies (mostly non-dilating 
reflux but some PUJ obstruction) may be missed. 
Hence some recommend at least one postnatal 
scan for those with TAPD more than or equal to 
7 mm [5].

a b

Fig. 65.6  (a) Severe PCS dilatation SFU grade 4, (b) Same patient, PCS dilatation now improved on conservative 
management

Table 65.2.  SFU grading of Hydronephrosis

Grade Characteristics of central renal echo complex

0 Closely apposed

1 Slight separation

2 Further separation; one or few calyces may be 
visualized

3 Pelviectasis and fluid filled calyces seen 
throughout kidney

4 Grade 3 with parenchyma over calyces 
thinned

65  Urinary Tract Obstruction and Dilatation
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It is important that postnatal ultrasound should 
be viewed in light of antenatal scans. If antenatal 
scans showed huge dilatation but postnatal scans do 
not, they should be viewed with suspicion and a fur-
ther ultrasound scan should definitely be performed. 
MCUG is usually indicated if there is any ureteric 
or bladder dilatation and is usually done few weeks 
after birth. An urgent MCUG should be considered 
in first week of life, in cases of bilateral dilatation or 
dilatation in a solitary kidney and should be ade-
quately covered with antibiotics. When indicated, 
MAG 3 scan should be performed at 2–3 months of 
age. Again it may be indicated earlier in bilateral/
solitary kidney cases.

Early natural history studies of PCS dilatation 
[35, 40–42] demonstrated that majority of these 
can be managed conservatively. A very small pro-
portion of antenatal HDN that has resolved fully or 
partially may develop obstruction at a later date 
(Fig. 65.7a, b) and families should be counselled 
about it at the time of discharge from follow up.

65.11	 �Pelvi-Ureteric Junction 
Obstruction

PUJ obstruction is the most commonly detected 
anomaly on antenatal scans after NSD. It is defined 
as PCS dilatation with impaired drainage on 
MAG3 scans. It can be unilateral or bilateral. It is 

a b

Fig. 65.7  (a) Ultrasound scan showing PCS dilatation which settled on conservative management and thus discharged, 
(b) Same patient presented 3 days later with acute obstruction and pain

Fig. 65.8  Retrograde pyelogram demonstrating narrow-
ing at the PUJ

Fig. 65.9  Retrograde pyelogram showing a kink at the 
PUJ due to aberrant lower pole vessel

A. Goyal
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more common in males and left side is more com-
mon. About 10% may be bilateral [5]. Occasionally 
there may be a familial predisposition with cases 
found in different generations and in siblings.

Usually there is an intrinsic PUJ narrowing of 
variable length (Fig. 65.8), rarely it may be due to 
aberrant lower pole vessel (Fig. 65.9). In intrinsic 
PUJ, the proximal ureter is bound to the lower 
renal pelvis by flimsy adhesions. Once the ureter 
is dissected free, it is usual to find a narrow seg-
ment, 2–10 mm in length immediately below the 
pelvi-ureteric junction and that urine does not 
escape from the renal pelvis until an incision is 
carried proximally above the narrow segment 
[43]. PUJ usually shows histological features of 
narrowing with decreased smooth muscle and 
increased collagen and elastin.

PUJ obstruction usually remains asymptom-
atic despite increasing dilatation. Very rarely it 
may present in infancy with mass, UTI, sepsis, 
hypertension or haematuria.

65.12	 �Diagnosis and Indication 
for Intervention in PUJ 
Obstruction

Initial assessment is with an US and MAG3. 
Delayed drainage pattern or a non-draining curve 
should not be taken as a mark of obstruction [36]. 
Peters [44] has defined obstruction as “a condition 
of impaired urinary drainage which, if uncorrected, 
will limit the ultimate functional potential of a 
developing kidney.” The dilemma facing urologists 
managing these patients is that are we loosing 
nephrons because we are waiting for too long [45] 
or are we intervening when we did not need to. 
Certainly the trend over the years is more towards 
conservative management following results from 
natural history studies. Dynamic functional MR is 
being investigated for its utility to provide more 
accurate assessment of obstruction [46].

65.12.1	 �Management

The most commonly accepted indications for 
intervention are: serial ultrasound scans showing 
increasing PCS dilatation, MAG3 scan showing 

deterioration in kidney function by >10% and 
symptoms of UTI/haematuria or echogenic fluid 
in pelvis on US (Fig. 65.10). Intervention if the 
differential renal function on first assessment is 
below 40% is debatable [35].

Anderson Hynes pyeloplasty is the standard 
procedure performed. Occasionally if there is 
some uncertainty about the level of obstruction, a 
retrograde pyelogram can be done on the table to 
delineate anatomy better before proceeding to 
pyeloplasty (Fig.  65.11a, b). Though laparo-
scopic/robotic pyeloplasty is gaining acceptance 
and becoming more common in older children, 
open surgery is still the procedure of choice in 
infants. If there is massive pelvic dilatation, a 
reduction of pelvis is important to prevent kink-
ing at the PUJ. In our practice, a transanastomotic 
stent is kept and patient is usually discharged the 
next day of the operation. Stent is removed 
approximately 6 weeks later.

A percuatenous nephrostomy may occasion-
ally be done before pyeloplasty when there is 
poor function or if there is presentation with 
pyonephrosis. Post-nephrostomy nuclear medi-
cine scan will provide better assessment of 
function to guide towards nephrectomy or 
pyeloplasty. If there is an acute presentation 
with pain which does not settle, emergency stent 
insertion might be considered but proceeding 
straight to emergency pyeloplasty is another 
option.

Post operative scans if done early often show 
preoperative level of PCS dilatation causing 

Fig. 65.10  Echogenic debris on US in a child with PUJ 
obstruction
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unnecessary anxiety. It takes some time for dila-
tation to settle down. For this reason we defer fol-
low up scan till about 3 months following removal 
of stent (Fig. 65.12a, b).

65.12.2	 �Vesico-Ureteric Reflux

Vesico-ureteric reflux is the retrograde flow of 
urine from the bladder up into the ureter and 
upper urinary tract. Postnatally VUR usually 
present as UTI. Prenatally diagnosed VUR refers 
to a diagnostic sequence in which the dilatation 
of the fetal urinary tract initiates postnatal inves-
tigations confirming VUR. An indicator of reflux 
on antenatal scan is ureteric dilatation. A signifi-

cant proportion of infantile VUR escape antena-
tal detection and present with UTI [47]. Prenatal 
VUR constitutes 12–15% of all prenatal HDN 
and the protocol for investigation of antenatal 
HDN determines the proportion of VUR in any 
series. Prenatal VUR tends to be more in males 
and higher grade and bilateral and is known to 
follow a benign course [5, 48–51]. Approximately 
80% is in males [51, 52]. Prenatal VUR is bilat-
eral in 60–80% [47, 49, 51, 52]. Upto 50% VUR 
is grade IV and V [50, 52].

Bilateral high-grade reflux in boys is a distinct 
entity, which is known to have a high rate of spon-
taneous resolution. Up to 30% of grade 4 and 5 
VUR resolve in first year of life. Transient func-
tional urethral obstruction has been suggested as a 

a b

Fig. 65.12  Post pyeloplasty imaging. (a) US scan 4 weeks following stent removal demonstrating severe PCS dilata-
tion, (b) repeat scan after 10 weeks showing that dilatation has settled without any intervention

a b

Fig. 65.11  Retrograde pyelogram. (a) narrowing at the PUJ, (b) mid-ureteric stricture
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cause for high grade VUR in males [53]. VUR 
can be primary due to an anatomical abnormality 
of the vesico-ureteric junction, which weakens 
the normal anti-reflux mechanism. Secondary 
VUR is associated with abnormal bladder such as 
the neuropathic bladder, posterior urethral valves 
or anatomical variants such as duplex kidneys.

65.12.3	 �Investigations

MCUG is the gold standard investigation for 
VUR and allows grading (Fig. 65.13). A DMSA 
scan informs about the kidney function and any 
scarring or global dysplasia. Global atrophy 
might be seen without any UTI and is usually 
associated with high-grade reflux and is reflective 
of intrinsic developmental anomaly of the renal 
units [48, 50]. UTI usually results in focal scar-
ring [51]. Follow-up is usually with US and 
DMSA. In our unit we do not do a formal assess-
ment of VUR resolution. If the child is infection 
free on antibiotic prophylaxis, a trial of discon-
tinuation is given at attainment of potty training. 
A proportion of HDN due to low grade VUR 
picked up antenatally may never have presented 

postnatally [54]. There is a trend towards a more 
select approach to MCUG in antenatal HDN due 
to low yield in NSD without ureteric dilatation. 
Rather than exposing every child with HDN to 
the invasive procedure of MCUG, indications 
have been rationalised and we advocate it only in 
cases with dilated ureter or bilateral HDN (see 
Fig.  65.3c). This approach tends to detect high 
grades of VUR which are clinically relevant [5].

65.12.4	 �Treatment

The goal of management of VUR is to prevent 
UTI.  Antibiotic prophylaxis is the mainstay of 
VUR management for all grades. Evidence for this 
has been limited but some good observational, long 
term studies have provided insight into the best 
treatment options for VUR and provided evidence 
base for current management. In children with non-
dilating reflux, antibiotic prophylaxis is an option 
but its efficacy is not established [55]. Recently 
Swedish reflux trial demonstrated that in dilating 
reflux, antibiotic prophylaxis result in a significant 
decrease in infection rate and scarring [8, 9].

All grades of VUR have a tendency for spon-
taneous resolution with up to 3/4th improving or 
resolving [47, 48, 50–52]. Recurrent UTI and 
bladder dysfunction predicts non-resolution [47, 
48]. 16–52% breakthrough infection rate has 
been reported in prenatal VUR while on antibi-
otic prophylaxis [47, 48, 50, 51, 56]. Up to 20% 
have recurrent UTI.

A surgical intervention is rarely required in 
infancy. For recurrent UTI in boys, circumcision 
reduces the risk. An endoscopic correction of reflux 
may be done in cases of recurrent UTI.  In high 
grade reflux—ureteric reimplantation can be done 
but is technically difficult in infants; ureterostomy 
or vesicostomy can be a temporary option [51].

65.12.5	 �Primary Non-refluxing 
Megaureter

Primary non-refluxing megaureter is mostly 
detected antenatally. It may be obstructed or 
non-obstructed and the distinction between them 
is very difficult. VUJ obstruction constitutes Fig. 65.13  MCUG demonstrating bilateral grade 5 VUR
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2.3% of all antenatally detected urinary tract 
anomalies [5]. Most are asymptomatic but some 
may present with UTI. Non-refluxing megaure-
ter has an incidence of about 1  in 1500 with a 
male preponderance and is more common on the 
left [57–59]. It can be bilateral in 13–42% of 
cases [58, 59].

The obstruction may be functional with an 
adynamic segment at the VUJ (Fig. 65.14) or 
may be due to narrow VUJ. Histological stud-
ies of the VUJ show increased collagen with 
reduction in muscle component [60]. The 
pathology is thought to result from congenital 
defective vascular development at the vesico-
ureteric junction [60]. Other mechanism 
might be dysplastic development of the entire 
ureter and PCS.  Spontaneous resolution in 
majority supports a maturational causation 
[61, 62].

Ultrasound (Fig.  65.15) and MAG3 
(Fig. 65.16) scans give anatomical and functional 
details. A MAG3 may show draining kidney in 
the presence of obstruction if area of interest in 
drawn over the kidney as the isotope is draining 
into the dilated ureter. A MCUG rules out 
VUR. An MR urogram might be done to evaluate 
further if needed. Similar to dilemmas in PCS 
dilatation management, the most important chal-
lenge is to define and identify obstruction in 

megaureter. Nevertheless, the relevant patho-
physiology is stasis of urine. The walls of dilated 
ureter cannot coapt to generate effective peristal-
sis leading to stasis related complications such as 
infection and stone formation.

Antibiotic prophylaxis needs to be com-
menced at birth. The concept of management has 
changed from surgical intervention to close 
observation. Currently 70—90% can be managed 
conservatively [58, 63]. Conventional surgical 
option is ureteric reimplantation. However 
despite ureteric reimplant, the ureteric and PCS 
dilatation might not improve due to developmen-
tal dysplasia of the system. Minimally invasive 
procedures such as stent insertion, balloon dilata-
tion and cutting balloon endoureterotomy of VUJ 
have been reported with variable success rates 
[64–69]. The rationale for stenting is that a period 
of drainage would allow the ureteric dilatation to 
come down to such an extent that following 
removal of the stent effective peristalsis would 
continue [58]. However, sometimes the narrow 
VUJ may not allow a guidewire insertion pre-
cluding endourological intervention. 
Occasionally an ureterostomy may be required if 
obstruction is leading to sepsis. A refluxing reim-
plantation is another option in infants [70]. There 
is a great debate on the best interventional 
modality.

Even more keenly debated is the indication for 
surgical intervention. Most commonly agreed 
indications include renal function deterioration 
on nuclear medicine scan and development of 

Fig. 65.15  Bilateral dilated ureters behind the bladder

Fig. 65.14  Retrograde study showing an adynamic seg-
ment of the lower ureter in a megaureter
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symptoms such as UTI or pain [57, 58, 63]. An 
increasing hydronephrosis or hydroureter can be 
monitored closely. A recent long term observa-
tional study from our institute [58] confirmed 
that conservative management is highly success-
ful especially when the ureteric diameter was less 
than 10  mm with virtually all resolving com-
pletely. When ureter was more than 10 mm size, 
complete resolution is not common and 25% 
developed complications. Still the majority 
remains asymptomatic.

65.12.6	 �Duplication Anomalies

They constitute 2.6% of antenatally detected 
anomalies [5]. The commonly identified features 
are hydronephrosis, dilated ureter, duplex appear-
ance and ureterocoele. But majority of duplica-
tion anomalies are uncomplicated where there is 
no associated dysplasia or dilatation and they 
remain undetected.

Those that are detected on antenatal scans or 
which present postnatally have either dysplastic/

Fig. 65.16  MAG 3 scan showing bilateral megaureters
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dilated one moiety or both. Upper moiety is usu-
ally associated with obstruction due to uretero-
coele or narrow VUJ. Upper moiety ureter may 
have an ectopic opening outside the bladder. 
Lower moiety is usually associated with VUR 
and rarely PUJ obstruction.

Duplication anomalies rarely cause symptoms 
in infancy. A large ureterocoele (Fig. 65.17) may 
give rise to obstructive bladder symptoms. Child 
may present with sepsis/pyonephrosis of the 
dilated obstructed upper pole or have UTI due to 
refluxing lower pole. Girls may present with wet-
ting due to ectopic ureter opening in urethra, 
perineum or vagina but it is usually noted after 
potty training. Boys with ectopic ureter are never 
incontinent as opening is always above the 
sphincter but may present with UTI/epididymo-
orchitis when ectopic ureter is opening into the 
vas/seminal vesicle.

Antibiotic prophylaxis is commenced at 
birth. Ultrasound delineates the anatomy. 
MCUG is done to assess for reflux. A MAG 3/
DMSA scan should be done in 2–3 months time. 
In complex cases a MR scan may be done 
(Fig. 65.18).

Ureterocoele associated with a dilated upper 
pole may be non-obstructive and can be man-
aged non-operatively [71]. Intervention is 
required early if the obstructed upper pole gets 
infected. An urgent endoscopic incision of ure-
terocoele relieves the obstruction [72–75]. 
Ureterocoele incision may prove to be the defini-
tive management in 2/3rd of patients. In our 
series of 39 patients who had incision of uretero-
coele, further surgery was necessary in only 
13%. Incision may result in reflux into the upper 
pole. Heminephrectomy is the treatment of 
choice when the function of upper moiety is 
poor. If there is reasonable function then exci-
sion of ureterocoele with ureteric reimplantation 
is an option [75, 76]. If there is persistent 
obstruction/infection in infancy following inci-
sion of ureterocoele or if obstruction is due to 
narrow VUJ without associated ureterocoele, 
then an urgent ureterostomy may need to be 
done. Another option is to do uretero-ureteros-
tomy but non-refluxing lower pole is the 
prerequisite [77].

Fig. 65.17  A large ureterocoele obstructing the bladder 
neck on US

Fig. 65.18  MR urogram demonstrating an ectopic ureter 
associated with cryptic upper pole
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VUR associated with lower pole is managed 
with antibiotic prophylaxis. It can be treated 
endoscopically or with ureteric reimplantation if 
there are recurrent UTI despite antibiotics. If 
lower pole is dysplastic with poor function then 
lower pole heminephrectomy can be carried out, 
preferably laparoscopically.

65.12.7	 �Megacystis

A large bladder may be detected on antenatal 
scans and its presence along with findings of 
HDN commonly suggest lower urinary tract 
obstruction, which is predominantly due to pos-
terior urethral valves and urethral atresia. A 
small proportion is due to non-obstructive 
pathology such as isolated megacystis, mega-
cystis associated with severe dilating VUR (also 
called Megacystis Megaureter Syndrome 
(MMS)) [74], Megacystis Microcolon Intestinal 
Hypoperistalsis Syndrome (MMIHS) and Prune 
Belly syndrome (PBS). Isolated megacystis is a 
distinct entity where a large bladder exists with-
out VUR or any obstructive pathology 
(Fig.  65.19) and may be detected antenatally 
[78, 79].

The pathophysiology of megacystis in MMS 
is proposed to be consequent to the inability of 
the bladder to stay empty completely after void-
ing due to reflux into extremely voluminous ure-
ters [78]. But existence of isolated megacystis 
without VUR and detection of large bladder in 
MMS as early as 15 weeks of gestation [80] con-
tests this theory. An alternative hypothesis is that 
it is due to dysplasia of the developing urinary 
tract, which can range from involvement of the 
kidney (HDN), ureters (megaureter), bladder 
(isolated megacystis), whole urinary tract (MMS, 
PBS), to involving the gastrointestinal tract 
(MMIHS).

In megacystis, a MCUG to assess bladder vol-
ume and VUR is done (Fig.  65.20a, b). 
Urodynamic study gives information on bladder 
storage and emptying function. The bladder is 
usually large capacity, hypotonic and may have 
poor emptying (Fig. 65.21). DMSA scan informs 
about the degree of renal dysplasia.

65.12.8	 �Management

The concept of management has evolved from 
surgical reduction of bladder [81] to antireflux 
surgery [82] to conservative management. Long-
term outcome series are lacking. The prognosis 
depends upon the extent of inherent dyplasia of 
the system including kidneys. Management goals 
are prevention of infection by ensuring complete 
bladder emptying. Surprisingly, a good propor-
tion has good bladder emptying but a minority 
might require ISC. Our series [83] demonstrate 
that bladder dynamics tend to stabilise over time 
as long as UTI’s can be prevented by antibiotic 
prophylaxis and complete bladder emptying. A 
few went on to develop deterioration of bladder 
dynamics and these had poor bladder emptying.

65.12.9	 �Posterior Urethral Valves

Posterior urethral valves are an important cause of 
antenatally detected and postnatally presenting 
lower urinary tract obstruction which carries a 
50% fetal and neonatal mortality [18]. PUV is a 
congenital obstructive uropathy where there is 

Fig. 65.19  Large bladder—isolated megacystis
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obstruction in the posterior urethra and there is 
associated variable developmental dysplasia of 
the entire urinary tract. An incidence of 1 in 5000 
live births has been reported. Anecdotally its inci-
dence has been thought to be declining because of 
antenatal detection and subsequent terminations. 
But a recent study refutes this assumption [84]. It 
is an important cause of renal failure in paediatric 
population. UK Renal registry shows that obstruc-
tive uropathy accounts for 15% of end stage renal 
disease (ESRD) and that PUV is responsible for 
25–30% of paediatric renal transplants [85]. 
There is a known association with Downs syn-
drome [86, 87]. A familial predisposition to PUV 
is rare but it may be associated with other CAKUT 
in family members [1, 2].

65.12.10	 �Pathology

Historically Young classified PUV into 3 types—
Type 1, II and III [88]. But this classification is 
not accepted any more. Typical valves are muco-

sal folds, which arise from the lower end of veru-
montanum and go down to meet in midline 
anteriorly and cause obstruction to antegrade 
flow and correspond to type I valve. Rarely one 
may find a transverse membrane across the ure-
thra immediately below the verumontanum with 
a centrally or eccentrically sited aperture (Type 
III). Type II valves are not recognized as a pathol-
ogy. Dewan [89] postulated the concept of con-
genital obstructing posterior urethral membrane 
(COPUM) and proposed that typical configura-
tion of valve results from rupture of this mem-
brane by a catheter. But this configuration can be 
seen in uncatheterised urethra as well. 
Embryologically valves result from abnormal 
integration of wolffian ducts into the developing 
urethral wall. It is an early event and can be 
detected in early second trimester.

There may be minimal involvement of upper 
urinary tract or there may be associated disor-
dered development of entire urinary tract result-
ing in dysplastic kidneys and ureters with 
thickened hypertrophied bladder. In some cases 

a b

Fig. 65.20  Megacystis megaureter syndrome. (a) bilateral VUR, (b) unilateral VUR
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Filling and voiding urodynamics

Image at capacity Image post void

Fill volume
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Intravesical
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Fig. 65.21  Urodynamic study in a 7 year old boy with MMS showing 850 ml capacity with bilateral VUR, compliance 
of 55 mls/cm of H2O and poor emptying
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only one kidney might be dysplastic with very 
poor function and almost normal function on 
other side—termed Vesico-Ureteric Reflux and 
Dysplasia (VURD) syndrome. In mild variant of 
PUV, both kidneys might be well developed with 
only bladder distension. VUR is present in 
40–60% cases and is bilateral in half of these.

65.12.11	 �Clinical Presentation

Antenatal detection is the most common presen-
tation with two-third of PUV detected to have 
abnormal findings on prenatal scans though spe-
cific diagnosis of LUTO has been made in only 
3/4th of these [90]. Rest present postnatally with 
poor urinary stream, large bladder, UTI’s. A few 
still present with sepsis and renal failure. A good 
urinary stream does not exclude posterior ure-
thral valves. Very occasionally child may present 
with urinary ascites either due to leak from blad-
der or more commonly from kidney and this is 
protective for renal development. Those who 
have had antenatal intervention may get ascites 
due to displacement of the bladder stent into peri-
toneal cavity.

65.12.12	 �Diagnosis 
and Investigations

On antenatal scans, a keyhole sign is suggestive 
of PUV. Spectrum of findings may include bilat-
eral HDUN, unilateral HDN, bilateral HDN with 
no ureteric dilatation or only bladder dilatation. 
Similar features on postnatal ultrasound supports 
diagnosis but definitive diagnosis is made on 
MCUG, which shows a dilated elongated poste-
rior urethra with or without associated trabecu-
lated bladder and VUR (Fig.  65.22). Bladder 
neck may be prominent leading to impression of 
constriction at the bladder neck.

Cystoscopy provides the final answer and the 
valves are best observed endoscopically with the 
tip of the cystoscope situated approximately 1 cm 
distal to the verumontanum. With antegrade flow 
through the proximal urethra obtained by open-
ing the draining channel and stopping the flow of 

irrigation fluid, the valve margins can be seen to 
co-apt in the midline [43].

65.12.13	 �Management

Antibiotic prophylaxis is started after birth in 
antenatally detected or postnatally suspected 
cases. The urinary tract is obstructed from the 
first trimester of gestation and catheterisation can 
usually wait until transfer to a specialist paediat-
ric surgical centre. Negotiation of catheter past 
the valves may be slightly awkward or more 
commonly it can curl in the dilated posterior ure-
thra. It is not uncommon to damage the urethra 
when balloon is blown in the urethra by an inex-
perienced person. If it is imperative that child be 
urgently catheterised in the non-specialist unit to 
relieve obstruction, then a fine polythene catheter 
is safer than a balloon catheter.

Fig. 65.22  Dilated and elongated posterior urethra along 
with VUR on MCUG in a neonate with posterior urethral 
valves
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These patients should be ideally be jointly 
managed along with a paediatric nephrologist as 
the neonate needs close monitoring of electro-
lytes, acid-base balance, fluid balance and renal 
function due to associated renal dysplasia and 
tubular dysfunction. Catheterisation results in 
post-obstructive diuresis and appropriate fluids 
should be supplemented, usually orally. A period 
of catheterisation stabilises the renal function. A 
MCUG under appropriate antibiotic cover 
should be done to confirm the valves and assess 
the bladder and VUR. If there is UTI or sepsis, 
appropriate antibiotic management should be 
instituted.

Once renal function is stabilised, resection can 
be attempted with a 9 Fr resectoscope and in 
older patients. 11/13 Fr resectoscope can be used. 
A diathermy hook or a cold knife may be used 
and valve may be ablated at 5 and 7 o’clock posi-
tion or at 12 o’clock position. Nd YAG and Ho 
YAG [91, 92] laser have also been used for valve 
ablation with claims of lower risk of stricture. 
Where urethra does not accept a resectoscope or 
one is not available, a ureteric catheter or a cold 
knife can be utilised through a cystoscope to 
ablate the valves. Post-operative catheter drain-
age for a short duration may be employed if there 
is some trauma or oedema to urethra during the 
ablation but is not necessary. A post-operative 
MCUG or check cystoscopy to check completion 
of ablation is optional.

Further follow up is with regular monitoring 
of renal function, DMSA scan and US.

65.12.14	 �Bladder in PUV

Typically the bladder may be small capacity and 
poorly compliant with detrusor overactivity. 
Bladder dysfunction in PUV may progress from 
detrusor overactivity to normal function to low 
compliance and in later stages detrusor hypocon-
tractility [93]. Short term anti-cholinergic ther-
apy may be warranted in initial stages and 
usually results in improvement. Most bladders 
normalize with time. However some bladders go 
on to develop valve bladder syndrome. Valve 
bladder syndrome is characterized by persisting 

or progressive HDUN in the absence of obstruc-
tion [93–95]. This is attributed to constant blad-
der overdistention due to a combination of 
polyuria and incomplete emptying, bladder 
insensitivity and VUR.  Polyuria due to renal 
dysplasia and consequent concentration defect is 
known to be present in 60% of PUV [96]. 
Resolution of valve bladder after renal transplant 
supports the role of polyuria in aetiopathogene-
sis of valve bladder. Where renal function dose 
not warrant transplant, ensuring effective blad-
der emptying by regular voiding, double voiding 
and overnight catheterisation has been reported 
to have good outcomes [94]. In severe cases, 
bladder augmentation or urinary diversion might 
be required.

65.12.15	 �Urinary Diversion

A short term urinary diversion may occasionally 
be required when a premature baby’s urethra is 
unable to accept a resectoscope; a suprapubic 
catheter may be inserted or a temporary vesicos-
tomy might be fashioned.

After valve ablation if there is recurring UTI 
and poor renal function and accurate assessment 
of obstruction at the VUJ is precluded by dys-
plastic dilated urinary tract, ureterostomy may 
provide relief. A low, loop ureterostomy can be 
done easily via a Pfannensteil incision and will 
allow some bladder cycling as well. It can be 
simply reversed. An end ureterostomy will war-
rant reimplantation at closure. A high ureteros-
tomy may be preferred if very dilated tortuous 
ureters are causing stagnation of urine with recur-
rent UTI’s, as it ensures the best unobstructed 
drainage of urine. Once done, ureterostomy is 
best left for at least 1 year or preferably 2 years to 
allow growth of kidney without any obstruction 
and UTI. There have been concerns about blad-
der dysfunction due to non-cycling of urine but in 
our experience bladder function quickly recovers 
after ureterostomies are closed. A vesicostomy 
has the advantage of bladder cycling and is pref-
erable to ureterostomy under appropriate circum-
stances where obstruction at the VUJ is not an 
issue.
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65.13	 �Long Term Outcomes

65.13.1	 �Renal Failure

Development of renal failure depends on the 
degree of urinary tract dysplasia at birth. If kid-
neys are dysplastic then they are more likely to 
develop ESRD.  Further continuing damage may 
occur due to persistent obstruction, VUR, UTI or 
bladder dysfunction. Historically 1/3rd developed 
renal failure but better management has led to 
improved results with latest data suggesting that 
only 13% progress to ESRD [97, 98]. 31% of PUV 
have severe bladder dysfunction which can con-
tribute to it [99].

65.13.2	 �Sexual Function 
and Fertility

Many factors in PUV can affect sexual function 
including renal failure, bladder neck procedure, 
abnormal reflux into ejaculatory system leading 
to epididymo-orchitis, and cryptorchidism. While 
concerns have been raised about fertility and sex-
ual function, a recent long-term study of 67 adult 
PUV patients did not show any particular differ-
ence compared to normal controls regarding fer-
tility, and erections [99, 100]. Again abnormal 

sperm parameters have been identified by few 
studies, but no significant semen abnormality has 
been identified and reported fertility is compara-
ble to controls [101].

65.13.3	 �VUR

VUR tends to resolve after ablation of valve and 
is managed with antibiotic prophylaxis. Ureteric 
reimplantation is rarely required. Circumcision is 
protective against infection and should be consid-
ered as first line of management for recurrent 
UTI.  But when VUR is associated with poorly 
functioning kidney as in VURD (Fig. 65.23a, b), 
it tends to persist causing recurrent UTI and 
requires nephrectomy.

65.13.4	 �Urinary Incontinence

Patients with posterior urethral valves achieve 
daytime and night-time urinary continence sig-
nificantly later than their healthy peers [102]. 
Continued urinary incontinence might be a con-
sequence of bladder dysfunction or rarely may be 
related to sphincter damage during valve abla-
tion. Urethral stricture may also occur after valve 
resection.

a b

Fig. 65.23  VURD syndrome in PUV. (a) Left high grade reflux, (b) no function on the side of reflux on DMSA
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