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General introduction

Chapter 1

GENERAL INTRODUCTION
Case 1:
The intra-uterine routine ultrasound examination of a male fetus in the third trimester of
gestation shows bilateral hydronephrotic kidneys with increased echogenicity of the renal cortex and an overdistended and thick-walled bladder, with dilatation of the prostatic
urethra. These ultrasound images are suspect for infravesical obstruction. Because of the
bilateral hydronephrosis and increased echogenicity, renal function is considered at risk
in this boy. Therefore, the mother is referred to a tertiary obstetric centre with pediatric urology to follow-up the hydronephrosis during pregnancy. Immediately after birth,
bladder drainage by indwelling catheter is done and the renal function is monitored
by daily serum creatinine analysis. Shortly after birth, urethrocystoscopy is performed,
and posterior urethral valves are incised. Because of persistent increased serum creatinine levels, the fourth day post partum temporary bilateral cutaneous ureterostomies
are constructed. Although renal function improves following this procedure, this boy has
persistent moderate chronic kidney disease and chronic bladder dysfunction requiring
lifelong follow-up.
Case 2:
A 4 weeks old boy presents with high fever to the pediatrician. His ultrasound screening
at 20 weeks of gestational age had been unremarkable. On inquiry parents tell that his
urine was turbid and that he strains while urinating. They also report cramping abdominal
discomfort. Urinary culture shows an E. coli infection and the boy is diagnosed with a pyelonephritis. Ultrasound of the kidneys and bladder shows no abnormalities. After treatment of the pyelonephritis by parenteral administration of antibiotics, urethrocystoscopy
is performed, as infravesical obstruction is suspected. Mild posterior urethral valves are
found and incised during the same procedure. After surgery, the abdominal complaints
and straining have disappeared. Ultrasound and DMSA scan 6 months after the pyelonephritis show some scarring in the upper pole of the left kidney. The boy is followed yearly
by a pediatrician to check his blood pressure and urine for proteinuria. No abnormalities
are noted during follow-up into late childhood. The boy is referred back to the GP.
Case 3:
A 7 year old boy is treated for urinary incontinence for nearly two years with antimuscarinics and cognitive micturition training. Ultrasound of urinary tract is unremarkable.
Despite all efforts he is still not dry. This is also causing trouble at school because he is
ashamed of the problem. Uroflowmetry at the outpatient clinic shows a plateau shaped
flow, possibly indicating urethral obstruction. Therefore urethrocystoscopy is performed
and mild posterior urethral valves are found and incised. After an episode of continence
training and temporary antimuscarinic treatment he becomes dry day and night.

8

General introduction

An understanding of the anatomy of the male urinary organs is crucial to the diagnosis and
treatment of urologic conditions. Urine is made in the kidneys, and travels through the ureters to the bladder. The bladder stores urine, allowing micturition to be infrequent and voluntary. The bladder is lined by layers of muscle tissue that stretches to accommodate urine.
The normal capacity of an adult bladder is 400 to 600 mL. During micturition, the bladder
muscles contract, and two sphincters open to allow urine to flow out. Urine exits the bladder into the urethra, a tubular structure that carries urine from the bladder to the exterior. In
males, the urethra is considerably longer than in females. The male urethra has three sections: the prostatic urethra, the membranous urethra, and the penile or spongeous urethra.
The longer male urethra offers some protection against urinary tract infections. However, it
can also cause other problems more common to men than women, including obstruction
problems. Severe obstruction may lead to increasing storage and emptying pressures in
the bladder with upper tract dilatation, hydronephrosis and mega ureters, sometimes in
combination with back flow of urine, vesicoureteric reflux (VUR ) into the ureters.

Kidney

Ureter

Bladder
Prostate
Urethra

Penis
Scrotum

As showed in these three cases, boys with an infravesical obstruction may present with a
variety of symptoms and signs, at different ages. Furthermore, the prognosis and expected
outcomes after treatment vary considerably. Nowadays, in the developed world, patients
with severe infravesical obstruction and hydronephrosis are more often identified because
of the increasing frequency of standard prenatal ultrasound, as in case 1. 1-4 It is thought
that other cases presenting without upper urinary tract changes, therefore not captured by
prenatal ultrasound, have a less severe infravesical obstruction and will probably present
with a urinary tract infection (UTI), incontinence or lower urinary tract symptoms (LUTS), as
presented in cases 2 and 3. 5, 6
In boys, obstruction of the urethra is often congenital and is called infravesical obstruction. Classic posterior urethral valves (PUV) are the most common form of infravesical
obstruction and in its classic form, with upper urinary tract involvement as described in
case 1, the most prevalent cause of chronic renal disease in boys. 7 Posterior urethral
valves are obstructing membranous folds within the lumen of the posterior urethra. The
9
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embryonic genesis of posterior urethral valves remains controversial. Although it is generally believed that posterior urethral valves are persistent urogenital membranes that
accidentally remain in the male urethra, it is uncertain at what point in the development
the valves persist and what the underlying causes are. 8 Infravesical obstruction challenges the bladder by hindering the urinary stream, which may lead to bladder dysfunction. As
discussed above, in some cases bladder dysfunction gives rise to urinary tract infections,
urinary incontinence or lower urinary tract symptoms later in childhood. Children with
lower urinary tract symptoms are typically bothered with urgency symptoms (a sudden
compelling need to urinate) and/or frequent micturition at short intervals. 9, 10 In severe
cases, bladder dysfunction may lead to chronic renal disease by backward pressure on the
upper urinary tract or vesicoureteral reflux.
Diagnosing infravesical obstruction
In neonates and infants suspected of infravesical obstruction, firstly ultrasound of the
urinary tract is performed. As described above, prenatal ultrasound in severe infant cases is most of the time the first indicator for urinary tract problems. 11, 12 Ultrasound will
probably show a dilated prostatic urethra, a thickened bladder wall, and hydronephrotic
kidneys. It is highly suggestive for the diagnosis of infravesical obstruction, but additional
investigations are often needed to definitely establish the diagnosis. Many use voiding
cystourethrogram (VCUG) to confirm presence of infravesical obstruction. Voiding cystourethrogram may reveal a characteristic dilatation and narrowing of the prostatic urethra.
However, a normal prostatic urethra does not rule out presence of infravesical obstruction. 13 Voiding cystourethrogram is a useful tool for detecting vesicoureteral reflux, and
examining the capacity and contour of the bladder. A disadvantage of VCUG is that
urethral catheterisation is needed and that children are exposed to radiation. Another
technique to directly visualise the urethra and to confirm the presence of infravesical obstruction is urethrocystoscopy. However, the performance of urethrocystoscopy is invasive
and needs general anesthesia at pediatric age. The judgment of whether a mucosal fold
is obstructive is subjective and dependent upon the pediatric urologist.
Treatment of infravesical obstruction
Besides being a diagnostic instrument, urethrocystoscopy also allows for treatment of
infravesical obstruction during the same procedure. In case of severe obstruction, a more
or less evident anatomic abnormality can be expected. If valves are confirmed they will
be incised under direct vision during urethrocystoscopy with a hook diathermy or by
cold knife. If the urethra is too small to allow a cystoscope, as is sometimes the case in
premature boys, a vesicostomy can be performed as temporary solution. Furthermore, in
children with ureteral obstruction caused by strangulation by a thickened bladder wall,
temporary cutaneous ureterostomies may be needed. Ureteric reimplantation may be
required, in cases of persistent vesicoureteral reflux or obstruction in order to ensure that
urine does not flow backwards and exert pressure on the kidneys. 14-16
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There is consensus on the need for treatment of the boys presenting as in case 1. There
is worldwide agreement that desobstructive treatment should be performed as soon as
possible in boys presenting with suspected infravesical obstruction and upper tract involvement. However, the diagnostic pathways and treatment of boys presented as in case 2 and
3 is far from standardized and remains controversial. Some pediatric urologists perform low
threshold urethrocystoscopy when there is any suspicion of infravesical obstruction in young
boys presenting with urinary tract infections or persistent incontinence in school age boys.
Mild infravesical obstruction may sometimes also resolve spontaneously by growth of the
diameter of the urethra. Therefore, other pediatric urologists only perform urethrocystoscopy in selected cases, also because instrumentation of the urethra might be a possible cause
of urethral stricture later in life. Moreover, general anesthesia is required for urethrocystoscopy, with a (small) risk of complications. During urethrocystoscopy, in patients with less
severe signs of obstruction, for example in case 2 or 3, it is sometimes difficult to determine
whether a mucosal fold or ring is physiologic or pathologic. It is up to the judgement of
the pediatric urologist whether to perform a desobstruction or not. Thus urethrocystoscopy
offers the opportunity to combine a diagnostic procedure with a therapeutic intervention
and is therefore considered by some to be an attractive combination of diagnostic modality
and treatment in one, in boys suspected for infravesical obstruction. However, it should be
noted that urethrocystoscopy is invasive and warrants general anesthesia in pediatric patients. The long-term consequences of mild valve disease are unknown, but the prognosis
is probably more favorable than in case of severe obstruction. The lack of a reference standard for the diagnosis of mild valve disease contributes to uncertainty of the prevalence,
the prognostic consequences and the potential of targeted interventions.
Overactive bladder symptoms, urgency, frequency (LUTS) and/or incontinence, are common among boys at primary school age with major impact on quality of life and thus constitute a significant health problem. A large Swedish study reported a prevalence of daytime incontinence in 3.8% in 7-year old boys. 17 At older age incontinence is less frequent.
A possible explanation to this might be the natural course, maybe also associated with
urethral growth. Urge and urge incontinence complaints may be caused by anatomical or
functional obstruction, or by a primary overactive bladder. Diagnostic procedures aim to
make a distinction between the different causes, and to triage those who might benefit
from surgery. Success rate of conservative treatment of overactive bladder complaints
in boys by antimuscarinic and behavioural treatment hardly exceeds 50%. 18 This knowledge, combined with the fact that relief of a possible obstruction may cure incontinence
and lower urinary tract symptoms, may warrant the policy to perform urethrocystoscopy
after failed conservative treatment for more than one year.
Most research on short- and long-term outcomes has focused on neonatal and infant
boys with severe infravesical obstruction. Endpoints often reported are renal function
and vesicoureteral reflux. There is very little scientific evidence on the effects of desobstruction in patients treated for mild urethral obstruction who presented with urinary tract
11
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infections, urinary incontinence or lower urinary tract symptoms. In order to give tailored
advise to each of the patients presenting as either case 1, 2 or 3, standardized research in
large study groups with short term and long term follow-up is necessary.
The aim of this thesis is to critically evaluate the current approaches in boys suspected of
infravesical obstruction in daily practice. This comprises available diagnostic pathways,
treatment strategies and the prognostic consequences of the different treatment strategies: most importantly comparing a low threshold cystoscopy (with possible subsequent
desobstruction) versus a conservative strategy.
In part 1 of this thesis, the benefits of several diagnostic modalities and outcomes after
endoscopic treatment as reported in the available scientific literature are presented. Part
2 describes studies comparing a strategy involving low threshold cystoscopy to a more
conservative strategy not involving routine cystoscopy in infant boys presenting with urinary tract infections and in boys later in childhood presenting with recurrent urinary incontinence. Long-term follow-up into adulthood after transurethral treatment of urethral
obstruction and bladder neck incision is discussed in part 3. Finally, a summary of the
main findings of this thesis is presented in part 4.
PART I: Diagnostic modalities for the diagnosis of posterior urethral valves and outcomes after endoscopic valve resection
In chapter 2 we reviewed the literature on the accuracy and pathways of diagnostic procedures for urethral obstruction in boys. In chapter 3 we compared the value of voiding cystourethrography and urethrocystoscopy as a diagnostic test in boys suspected of
urethral obstruction. Although voiding cystourethrography is a useful tool for detecting
vesicoureteral reflux and examining the capacity and contour of the bladder, it carries the
disadvantage of radiation exposure. However, urethrocystoscopy is invasive and warrants
general anesthesia in pediatric patients.
PART II: Outcomes after treatment for infravesical obstruction
In chapter 4, a systematic review on the effect of endoscopic treatment of boys with
infravesical obstruction on renal and bladder dysfunction is presented. We focussed on
renal and bladder dysfunction in a mixed group of patients with varying level of severity
of obstruction. In patients with posterior urethral valves, we determined the relationship
between patient characteristics, including clinical presentation, and outcomes, in particular post-treatment absolute risks for kidney and bladder dysfunction.
In chapter 5 and chapter 6, we report on two cohort studies in which the outcomes after
a strategy of low threshold cystoscopy and eventual subsequent desobstruction in boys
with urinary symptoms are compared to the outcomes of a more conservative treatment
not involving routine cystoscopy. The hypothesis was that infravesical obstruction could be
the underlying cause of the bladder dysfunction and that after desobstructive treatment
less urinary tract infections, urinary incontinence and lower urinary tract symptoms would
occur later in childhood. In chapter 5, two groups of boys presenting with infant urinary tract
12
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infection were compared, matched on age at presentation and follow-up. In chapter 6, the
effect of the two strategies were compared in patients with persistent urinary incontinence.
In this study the prognostic outcomes included urinary tract infections, urinary incontinence
and lower urinary tract symptoms.
PART III: Long term results after transurethral treatment of infravesical obstruction
In the third part we focused on long term follow-up after transurethral treatment of urethral
obstruction. The aim of our observational cohort study in chapter 7 was to investigate the
prevalence of lower urinary tract symptoms, urinary tract infections, and urinary incontinence in young adult men after transurethral treatment of infravesical obstruction during
childhood and to study whether outcomes are comparable with men in a reference group
consisting of healthy young adult men. Chapter 8 presents long-term results in terms of
retrograde ejaculation and lower urinary tract symptoms in young adult men treated with
bladder neck incision in childhood.
PART IV: General discussion
In chapter 9, the results of the studies presented in this thesis are discussed with special
emphasis on the consequences for daily practice. In addition, gaps in evidence in the
management of boys with suspected mild urethral obstruction are presented.
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ABSTRACT
Background
Infravesical obstruction leads to kidney and bladder dysfunction in a significant proportion of boys. The aim of this review is to determine the value of diagnostic tests for ascertainment of infravesical obstruction in boys.
Methodology
We searched PubMed and EMBASE databases until January 1, 2013, to identify papers
that described original diagnostic accuracy research for infravesical obstruction in boys.
We extracted information on (1) patient characteristics and clinical presentation of PUV,
(2) diagnostic pathway, (3) diagnostic accuracy measures and (4) assessed risk of bias.
Principal findings
We retrieved 15 studies describing various diagnostic pathways in 1,189 boys suspected for infravesical obstruction. The included studies reflect a broad clinical spectrum of
patients, but all failed to present a standardised approach to confirm the presence and
severity of obstruction. The risk of bias of included studies is rather high due to work-up
bias and missing data.
Conclusions
As a consequence of low quality of methods of the available studies we put little confidence in the reported estimates for the diagnostic accuracy of ultrasound (US), voiding
cystourethrography (VCUG) and new additional tests for ruling in or ruling out infravesical
obstruction. To date, firm evidence to support common diagnostic pathways is lacking.
In order to be able to standardise the diagnostic pathway for infravesical obstruction,
adequate design and transparent reporting is mandatory.
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INTRODUCTION
Infravesical obstruction, mostly caused by posterior urethral valves (PUV), leads to bladder
dysfunction and forms the most common cause of chronic renal disease in a significant portion of boys.1 Clinical presentations of infravesical obstruction range from late presentation by
mild lower urinary tract symptoms (LUTS) and recurrent urinary tract infections (UTI) to early
presentation with severe sequelae such as hydronephrosis with subsequent renal damage.2, 3
In some exceptional cases, history may strongly indicates infravesical obstruction, e.g.
straining during voiding, making further diagnostic procedures superfluous. In most patients, however, adequate diagnostic tools are indispensable. At physiologic level, urethral obstruction should be defined as increased resistance to the flow of urine. 4 However, this is not feasible in for instance young boys who are not toilet trained.
Ultrasound (US) is widely used, especially to visualize the upper urinary tract. It is a non-invasive low cost test which carries no radiation exposure. Although US has shown to be
sensitive for detecting hydronephrosis and a thickened bladder wall 5, infravesical obstruction is sometimes present in a milder form without these characteristics.2, 3 Controversy remains concerning the role of relatively mild obstruction.
Many use VCUG to confirm findings from triage by US. Although VCUG is a useful tool for detecting vesicoureteral reflux, and examining the capacity and contour of the bladders; children are
exposed to radiation and it is known that observer variability may reduce the accuracy of urethra
assessment.6, 7 Furthermore, the urethra can be clearly visualized using urethrocystoscopy (UCS).
However, UCS is invasive and warrants general anesthesia in pediatric patients and interobserver
variability has been reported to reduce the accuracy of ascertainment of an obstruction.8
To date, new imaging modalities as voiding ultrasonography (VUS) and magnetic resonance
urography (MRU) have been employed on a small scale to assess infravesical obstruction.
Several diagnostic tests and diagnostic pathways are used in clinical practice to diagnose infravesical obstruction. Despite the diagnostic possibilities outlined above the diagnostic value
of the institutional tests and pathways has not been systematically evaluated and summarized.
To compare two diagnostic tests, the difference in performance needs to be estimated against
a common reference test. A variety of tests including urinary tract ultrasound, voiding cystourethrogram (VCUG) and urethrocystoscopy (UCS) evaluation have been suggested as diagnostic
measures for ascertainment of infravesical obstruction, either alone or as part of a diagnostic
pathway. There is, however, no consensus about such a standardized reference test. Moreover,
a definite diagnostic approach for infravesical obstruction in boys remains unclear.
An accurate and reliable diagnostic approach of infravesical obstruction should promote
timely and accurate diagnosis, reduce the use of unnecessary, expensive and invasive diagnostic tools, and should facilitate an early start of appropriate treatment. Therefore, the aim
of this review is to determine which clinical diagnostic test alone or in combination is most accurate and reliable in the diagnosis of infravesical obstruction in boys as confirmed with UCS.
21
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PATIENTS AND METHODS
Search Process
This study was conducted according to the PRISMA (Preferred reporting items for systematic reviews and meta-analyses) guidelines.9 A literature search has been performed up to
January 1st, 2013 in PubMed and EMBASE. Various synonyms were used for infravesical
obstruction and endoscopic treatment and they were combined with synonyms for children (table S1 – Search strategy).
Two investigators (PH and LdK) independently screened the titles and abstracts of all the
retrieved articles. They selected studies reporting original data on diagnostic measurements in patients suspected of infravesical obstruction. They also excluded non-English
language articles, studies with five or less children, review articles , animal studies and
studies that enrolled only patients with confirmed diagnoses. To retrieve possibly omitted
studies references of included and related articles have been checked. The complete
flowchart is presented in Figure 1.
Figure 1. Flow chart.

Risk of bias assessment and principal endpoints
Assessment of study methods was conducted by two of the authors (PH, GvdH) using
the QUADAS-2 tool, consisting of 4 domains: patient selection, index test, reference
standard, and flow and timing, table 1.10 For the four QUADAS-2 domains we report for
“patient selection” the relevant disease characteristics of patients included; for “index
test” the number of patients in which the test was performed and the number of patients
with a positive index test; for “reference standard” the number of patients in which an
22
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infravesical obstruction was verified and the number of confirmed cases; and for “flow
and timing” we report the diagnostic pathway established by extracting the type and
sequence of performed tests. In addition we indicate the risk of bias due to work-up and
partial verification. Discrepancies between reviewers in selection and risk of bias assessment were resolved by discussion. Hence, presented results are based on full consensus.
The endpoint for this review was the presence of urethral obstruction confirmed by UCS.
Table 1. Risk of bias assesment, Quadas-2 criteria
Methods criteria
Patient Selection
Study

1

2

Index test(s)
3

4

5

6

Reference standard
7

8

9

10

11

12

1. Mate 2003

yes

yes

yes

yes

no

no

no

no

no

no

no

no

2. Duran 2009

yes

yes

yes

yes

no

no

no

no

no

no

no

no

3. Goldman 2000

yes

yes

yes

yes

yes

no

no

no

no

no

no

no

4. Oliveira 2000

yes

yes

yes

no

yes

no

no

no

no

no

no

no

5. Ahmadzadeh 2007

yes

yes

yes

no

yes

no

no

no

no

no

no

no

6. Berrocal 2005

yes

yes

yes

yes

no

no

no

no

no

no

no

no

7. Bosio 2002

yes

yes

yes

yes

no

no

no

no

no

no

yes

yes

8. Kaefer 1997

yes

yes

yes

no

yes

no

no

no

no

no

yes

yes

9. Nakamura 2010

yes

yes

yes

yes

yes

no

yes

yes

no

no

yes

yes

10. Kihara 2008

yes

yes

yes

yes

yes

no

yes

yes

no

no

yes

yes

11. De Kort 2003

yes

yes

yes

yes

yes

no

yes

yes

no

no

yes

yes

12. Chaumoitre 2004

yes

yes

yes

no

yes

no

no

no

no

no

yes

yes

13. Cohen 1994

yes

unclear

yes

yes

yes

no

no

no

no

no

yes

yes

14. Payabvash 2008

yes

yes

yes

yes

yes

no

no

no

yes

unclear

yes

yes

15. De Kort 2004

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

yes

yes

Population
a consecutive or random sample of patients were enrolled

yes

no

unclear

enrolment preceded verification of the disease status

yes

no

unclear

inappropriate exclusions were avoided

yes

no

unclear

all included patients were included in the data analysis

yes

no

unclear

the index test was done in all patients

yes

no

unclear

the index test was interpreted without knowledge of the disease status

yes

no

unclear

a threshold was used to interpret the index test

yes

no

unclear

the threshold was pre-specified

yes

no

unclear

the disease status was verified in all patients

yes

no

unclear

the disease status was verified without knowledge of the index test result

yes

no

unclear

the same reference standard was used in all patients

yes

no

unclear

the reference standard allowed correct classification of the disease status

yes

no

unclear

(case-control design was avoided)

Index test(s)

Reference standard
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Diagnostic pathways
Different diagnostic pathways of established diagnostic modalities were used in diagnostic studies for infravesical obstruction. Because traditional pathways consist of several
tests, four different pathways on the order, sequence and completeness of tests were
defined to examine the added value of the different tests, see figure 2.
In pathway 1, after US of the urinary tract, VCUG is performed in patients with a positive
US or in all included patients. A reference test for verification of the endpoint however has
not at all been performed. Therefore such study does not provide data that can serve to
estimate the diagnostic accuracy of both US and VCUG.
In pathway 2 US is performed in all patients; VCUG only in patients with a positive US. In addition, UCS is performed only in patients with positive VCUG. So, due to partial verification
of the endpoint this pathway results in biased accuracy measures for both VCUG and US.
In pathway 3 US and VCUG are performed in all patients, UCS is performed only in cases
with a positive VCUG. So, due to partial verification of the endpoint this pathway results
in biased accuracy measures for both VCUG and VUS.
In pathway 4 US, VCUG and UCS are performed in all patients irrespective of other outcomes of the tests, and is therefore the optimal design for potentially providing unbiased
diagnostic accuracy data.
Figure 2. Diagnostic pathways.

Legend: US=ultrasound, VCUG=voiding cystourethrogram, UCS=urethrocystoscopy.
Pathway 1 performs US and VCUG in patients with positive US or in all included patients.
Pathway 2 performs US in all, VCUG in patients with positive US and UCS in patients with positive VCUG.
Pathway 3 performs US and VCUG in all patients, UCS is performed in patients with positive US and positive VCUG.
Pathway 4 performs US, VCUG and UCS in all patients
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RESULTS
Study retrieval
We identified 3.161 titles, of which 3.109 studies did not meet the selection criteria or were
duplicate publications retrieved from the different databases. After the review of 52 fulltext studies, cross-reference checking did not reveal additional articles. Fifteen publications
remained that met all inclusion criteria, and no articles were retrieved by cross-reference
checking. Altogether, they included a total of 1,189 patients that met all inclusion criteria
and were included for further assessment. Results of study retrieval are shown in figure 1.
Assessment of study methods was conducted by two of the authors (PH, GvdH) using the
QUADAS-2 tool, consisting of 4 domains: patient selection, index test, reference standard,
and flow and timing, table 1.10 For the four QUADAS-2 domains we report for “patient
selection” the relevant disease characteristics of patients included; for “index test” the
number of patients in which the test was performed and the number of patients with a
positive index test; for “reference standard” the number of patients in which an infravesical
obstruction was verified and the number of confirmed cases; and for “flow and timing” we
report the diagnostic pathway established by the extracting the type and sequence of performed tests. In addition we indicate the risk of bias due to work-up and partial verification.
Quality assessment of diagnostic accuracy studies
Risk of bias of individual studies is summarized in table 1. Domain “patient selection”
carried low risk of bias, although due to missing data and loss to follow-up 4 studies did
not include all patients in the data analysis. Domain “index test” carried high risk of bias;
four studies did not perform the index text in all patients, the test was never performed
without knowledge of the disease status and a (pre-specified) threshold was only clarified
in four studies. Furthermore, domain “reference test” carried high risk of bias due to not
performing the reference in all patients in 13 of the included studies. As can be seen in
table 1 and 2, domain “flow and timing” carries high risk of bias because VCUG and UCS
are not performed in all included patients in 13 studies and the number of positive tests
has not been reported for all individual tests in most studies.
Initial presentation
The reported prevalence of infravesical obstruction varied widely between studies. Except for one study 11, clinical presentation of the included patients was described in all articles, see table 2. Although all patients were clinically suspected for infravesical obstruction, initial presentation differed between studies. Patients with infravesical obstruction, in
general presented with hydronephrosis, urinary tract infection (UTI), urinary incontinence
(UI) or lower urinary tract symptoms (LUTS). Three studies only including patients with hydronephrosis report posterior urethral valves (PUV) in 27 (21%) out of 128 patients, (range
14-53%).12-14 Two studies including patients presenting with UTI alone reported PUV in 3
(4%) out of 71 patients, (range 2-8%). Three studies reporting on patients with UI or LUTS
reported infravesical obstruction in 78 (54%) out of 145 patients, (range 24-75%).15-17
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Case-mix

Unclear

Hydronephrosis

Case-mix

Case-mix

LUTS

Persistent nocturnal enuresis

Hydronephrosis

Hydronephrosis/UTI

Case-mix suspected for VUR (56% after UTI)

UTI

Hydronephrosis

UTI <8 weeks

UTI/suspected for VUR

Case-mix

Population

72

61

10

123

65

37

43

15

100

87

26

103

45

99

244

3

Sample size

0.76 (55/72)

0.28 (17/61)

0.50 (5/10)

0.02 (3/123)

0.75 (49/65)

0.24 (9/37)

0.47 (20/43)

0.53 (8/15)

0.08 (8/100)

0.03 (3/87)

0.08 (2/26)

0.14 (14/103)

0.02 (1/45)

0.02 (2/99)

0.02 (4/244)

Prevalence infr.obstr.

n/72

n/61

n/10

n/123

n/65

n/37

n/43

n/15

n/100

n/87

n/26

n/103

12/45

n/99

n/244

US

24/72

17/61

5/10

3/123

n/65*

17/37

22/43

8/15

8/8

3/87

2/26

14/103

1/45

2/4

4/4

VCUG

2

MRU = magnetic resonance urography, 5TPUS = transperineal ultrasound, s.c. = suspect cases, number unknown

n=number of positive tests unknown

*

VUDO was performed

4

1

55/72

17/61

4/4

3/s.c.6

49/56

9/17

20/22

8/8

8/8

UCS

13/61 (MRU)4

5/10 (TPUS)5

n/65 UDO

n/22 (Uroflow, CMG, PFS)2

n/100 (VCUS)3

3/87 (VUS)1

4/99 (VUS) 1

4/244 (VUS/TPUS) 1,5

Other

Proportion positive of tests performed

Legend: VUS = voiding ultrasound, CMG = cystometrogram, PFS = pressure flow study, VCUS = voiding cysto urethrosonography,

Pathway

Study

Table 2. Synopsis included studies
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The other six studies included a heterogeneous patient group (case-mix) presenting with
hydronephrosis, UTI, UI and/or LUTS reported infravesical obstruction in 75 of 725 patients, 10% (range 2-76%).6, 18-22 There appear to be more patients with an infravesical
obstruction in patients presenting with hydronephrosis, UI and LUTS.
Diagnostic pathways (figure 2)
The included studies reported different tests and different pathways to diagnose infravesical obstruction. In most included studies all subjects underwent the index test, but only
in patients with a positive index test the disease presence was verified using a reference
standard.
All 15 included studies performed US first in all patients. Twelve studies performed VCUG
after US in all patients. Three studies performed VCUG only in suspected patients.19, 21,
22
Two studies performed UCS in all patients 6, 11 and seven studies performed UCS in
patients suspected for infravesical obstruction based on a positive VCUG.13, 15-17, 20, 23, 24 In
the remaining six studies UCS was not used to verify infravesical obstruction. In three of
these studies, a head to head comparison of VUS with VCUG was performed. As shown
in figure 2, six studies followed pathway 1, one study pathway 2, six studies pathway 3
and two studies pathway 4.
Pathway 1: Six studies were classified as pathway 1 and reported the use of both postnatal US and VCUG in all patients suspected for infravesical obstruction. One study included
patients who presented with hydronephrosis, three studies included patients presenting
with UTI and two included a case-mix, table 2. These studies did not provide any data
on the diagnostic accuracy of either diagnostic modality, because UCS has not been
performed to confirm infravesical obstruction. VCUG was only performed in patients with
positive VUS, for confirmation of infravesical obstruction in all patients suspected for obstruction.13, 18 The best these studies provide is full agreement for the positivity for both
VUS and VCUG, 100%. There is bias in these diagnostic studies due to the lack of endpoint verification. Still, the seven studies following pathway 1 claimed to have infravesical
obstruction confirmed in 26 (4%) out of 604 boys, (ranging 2%-14%).13, 14, 18, 22, 25, 26 They
considered infravesical obstruction (PUV in most patients) confirmed by VCUG. Three of
these studies performed VUS as a replacement test 27 in all patients alongside VCUG as
reported reference test. Two studies verified all PUV both in VUS and VCUG 18, 22, one
study and one study verified PUV in 2 out of 4 patients suspected for PUV.21
Pathway 2: One study was classified as pathway 2 including patients presenting with hydronephrosis and UTI.23 Investigators performed US and VCUS as triage test in all 100 patients.
19, 21, 22
VCUG was performed in 8 patients suspected of infravesical obstruction based on US
and VCUS both being positive, followed by UCS in 8 cases based on a positive VCUG confirming infravesical obstruction in all 8 suspect cases (8%). There was considerable uncertainty about the point estimates derived from this study. The risk of bias is considerable due
to partial verification in this pathway for a substantial part of the study population (92%).
27
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Pathway 3: Six studies were classified as pathway 3. One study only included patients
with persistent nocturnal enuresis, another study included patients with LUTS and two
studies included a case-mix, table 2. All five studies performed postnatal US and VCUG
in all patients. For confirmation of obstruction UCS, was only performed when US and
VCUG both were positive. 12, 15-17, 20An infravesical obstruction was found in 84 (29%) out
of 293 (range 2-75%). There is bias due to partial verification of the endpoint of disease.
Pathway 4: Two studies were classified as pathway 4 and performed US, VCUG and UCS
in all patients suspected for infravesical obstruction.6, 11 Both studies included a case-mix.
Infravesical obstruction was diagnosed in 72 (44%) out of 162 boys ( range 28 -76%).
In the study by Payabvash et al.11 MRU, US, VCUG and UCS were performed in all patients. UCS was used as reference test and confirmed all 17 cases with PUV suspected
based on VCUG. Unfortunately, only the prevalence (0.28; n/17) could be calculated,
but the reported data did not allow to calculate positive predictive value (PPV), negative
predictive value (NPV) and added value of VCUG or US. Sufficient conclusive clues from
MRU images resulted in the diagnosis of infravesical obstruction for 13 out of 17 patients.
Postnatal US detected 8 out of 17 PUV, 47%. Also, in this study, MRU was performed as
add-on test in those children with insufficient conventional imaging, when a diagnosis
could not be established or if a co-existing urogenital anomaly was suspected. With UCS
as reference standard, reported sensitivity for PUV was 76% for MRU.11
De Kort et al.6 reported a prevalence of 0.76 of infravesical obstruction. Studying the raw
patient data of de Kort et al., using UCS as reference test versus VCUG, the added value
of VCUG when the test was positive was 0.07 so the risk of disease, i.e. obstruction, increased from 0.76 to a positive predictive value 0.83 presence when VCUG was positive.
The added value of VCUG when the test was negative was 0.03, so the risk of not having
disease/obstruction in the study population increased from 0.24 to a negative predictive
value (NPV) of 0.27 presence when VCUG was negative.6
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DISCUSSION
Of the 15 included studies, seven of the studies followed pathway 1. Due to the major
shortcomings in the design of pathway 1, results cannot be used to provide conclusions.
Also the six studies following both pathway 2 and pathway 3 provide biased data due
to partial verification of the endpoint of disease. Of the two studies following pathway
4, only one study provided accurate data after retrieval of raw study data. There are too
few data to draw firm conclusions. Furthermore, although one of the included studies
performed pressure flow study and urodynamic study in boys with persistent incontinence, no clear data were reported on the performance as a diagnostic tool for infravesical obstruction.15 Measurements were rather used to compare outcomes before and after
transurethral treatment of urethral obstruction. Increased maximum flow rate (Qmax) and
increased bladder capacity were found after transurethral treatment.
For almost all included studies the risk of bias was rather high due to partial verification of
the endpoint, lack of blinding of tests and absence of independent interpretation of their
results. Moreover, selection and description of participants was reported insufficiently.
Therefore, the best available study thus far provides limited evidence for the added value
on positive or negative VCUG for ruling in or ruling out infravesical obstruction.
Most studies report biased outcomes for diagnostic accuracy. We showed that different
diagnostic pathways are used to diagnose infravesical obstruction and divided these into
four pathways. US was always performed in all patients. Some studies also performed
VCUG in all cases, while some only performed VCUG in suspected cases after a positive
US as a triage test. Half of the studies report verification of infravesical obstruction by
UCS and only two studies report that UCS was performed in all patients. No association
between clinical presentation and the followed pathway was found. This is probably due
to the fact that the choice of the diagnostic pathway may depend on local customs and
protocols and was not affected by the specific presenting symptomatology.
The prevalence of infravesical obstruction, mostly PUV, varied widely between studies.
This can be affected by clinical and methodological factors.28, 29 Notwithstanding all drawbacks, flaws and bias, infravesical obstruction was most frequently found in patients with
hydronephrosis, mostly at young age, and in studies presenting patients with urinary incontinence or LUTS. Infravesical obstructions were less often reported in patients who
presented with UTI. The higher prevalence of PUV in patients initially presenting with hydronephrosis might be explained by a relative overrepresentation of the more severe end
of the spectrum. The high prevalence of infravesical obstruction found in two rather small
studies of boys who initially presented with persistent nocturnal enuresis and LUTS might
be due to long existent relatively mild obstruction. The other half of the included studies
reported outcomes for a case-mix, resulting in presence of an infravesical obstruction in
1 out of 10 patients.
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Besides flaws and bias in almost all included studies, interobserver variability should be
taken into account. Due to difficulties in the judgement of infravesical obstruction De Kort
et al. described that observer variability played an important role in VCUG for the assessment of the urethra 6 and it also played a role in UCS where judgment of the presence of
urethral obstruction is up to the endoscopist performing the procedure.6, 8 Hence, results
of the same diagnostic test may vary within and between different studies.
To our knowledge this is the first systematic review on the diagnostic methods for infravesical obstruction in boys. However, in interpreting our findings, some aspects need
further consideration.
A set of minimal reporting standards for diagnostic research has been proposed and used
in this review: QUADAS-2, a revised tool for the quality assessment of diagnostic accuracy
studies.10 Patient flow and work-up bias, described by the different pathways, remain a difficult reporting problem. From a clinical point of view it is understandable that not all patients
underwent all tests, but for research all information is needed. Otherwise biased estimates
might be found. The question remains, what the ideal pathway to diagnose infravesical
obstruction might be. Unnecessary or excessive examinations may expose patients to risk
without benefit, as radiation exposure in VCUG and anesthesia when performing UCS in
children. Without question US of the upper urinary tract is the first step in all patients suspected for infravesical obstruction. Therefore, US can be used as a triage test, an initial step
in a diagnostic pathway to identify the group of patients who need further assessment. A
triage test does not aim to improve the diagnostic accuracy of the existing test, but rather
to reduce the number of individuals having an unnecessary more invasive test. However, an
infravesical obstruction might still be present despite a normal US.
Furthermore, there is no consensus for a reference standard. To compare two diagnostic
tests, the difference in accuracy needs to be estimated against a reference standard. This
was not done for most studies. Two studies tested the accuracy of VCUG against UCS in
all patients, only one provided useful information. Uncertainty remains whether VCUG
and UCS should be performed in all patients or in selected cases. A study where all boys
with clinical suspicion of infravesical obstruction go through a complete diagnostic workup including US and VCUG in combination with pressure flow study will be necessary to
avoid most forms of bias. Also, the majority of the boys included in the studies represent
the severe end of the clinical spectrum. For this reason, the results may not be applicable
for all patients.
Finally, shortcomings in the design of study may bias estimates of diagnostic accuracy, but
the magnitude of the bias may vary from one situation to another.28 Due to both the poor
reporting and the identified sources of bias, invalid estimates of the diagnostic accuracy
may result in claims about the appropriateness and clinical value eventually will lead to inadequate diagnosis of patients. Therefore, the marked variation in estimates should make
clinicians cautious when reading studies reporting on the diagnostic accuracy of tests. It is
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important that such studies are properly designed and reported. Furthermore, it is striking
that only one study performed pressure flow study. At physiologic level, urethral obstruction should be defined as increased resistance to the flow of urine.4 To prove obstruction,
intraluminal pressures need to be measured. However, determining pressures in the urinary
tract may be technically challenging, especially in young children, and will generally require an invasive procedure. Moreover, the influence of a transurethral catheter during the
procedure is unsure and might lead to an overestimation of the actual obstruction. Instead
clinicians often rely on diagnostic modalities that measure a derivative value of obstruction.
These (indirect) measures of obstruction include conventional US, VCUG and UCS.

CONCLUSION
As a consequence of low quality of methods of the available studies we put little confidence
in the reported estimates for the diagnostic accuracy of US, VCUG and new additional tests
for ruling in or ruling out infravesical obstruction. To date, firm evidence to support common diagnostic pathways is lacking. In order to be able to standardise the diagnostic pathway for infravesical obstruction, adequate design and transparent reporting is mandatory.
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ABSTRACT
Infravesical obstruction leads to kidney and bladder dysfunction in a significant proportion of boys. The aim of this commentary is to determine the value of voiding cystourethrogram (VCUG) versus urethrocystoscopy (UCS) for ascertainment of infravesical obstruction in boys.
In the manuscript we show that a standardised approach to confirm the presence and
severity of obstruction is lacking and that the risk of bias of the studies is rather high due
to work-up bias and missing data. Differences in the prevalence of obstruction, interobserver variability, and lack of a clear definition, may cause different diagnostic outcomes
of both VCUG and UCS.
In order to be able to standardise the diagnostic pathway for infravesical obstruction,
adequate design and transparent reporting is mandatory.
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INTRODUCTION
Infravesical obstruction in boys, mostly caused by posterior urethral valves (PUV), leads to
bladder dysfunction and forms the most common cause of chronic renal disease in a significant percentage of patients. 1 Clinical manifestations of infravesical obstruction range
from late presentation due to mild lower urinary tract symptoms (LUTS) and recurrent
urinary tract infections (UTI), to early presentation with severe sequelae such as hydronephrosis with subsequent renal damage. 2, 3 Severe forms with upper tract involvement
occur in approximately 1 of 8000 pregnancies. However, in the diagnostic approach of an
infravesical obstruction there is no consensus regarding the most efficient diagnostic and
safe procedure. It is therefore that the optimal diagnostic efficiency needs to be balanced
against safety. The safety risks of available procedures are listed in table 1.
Table 1. Safety risks of available procedures

1

Pressure flow study

VCUG1

UCS2

VUS3

MRU4

Invasiveness

yes

yes

yes

no

no

General anesthesia

no

no

yes

no

no

Radiation

no

yes

no

no

no

Interobserver variability

yes

yes

yes

yes

yes

Costs

low

low

high

low

high

Voiding cystourethrography, Urethrocystoscopy, voiding ultrasound, magnetic resonance urethrography
2

3

4

At the physiological level, urethral obstruction should be defined as increased resistance
to the flow of urine, to be measured by pressure flow studies. However, particularly in
young boys with small urethral diameter, urethral pressures are not reliable and the procedure is invasive. 4 Although VCUG is a useful tool to detect vesicoureteral reflux (VUR)
and examine the capacity and contour of the bladder and the urethra, it involves radiation
exposure. In addition, interobserver variability is reported in assessment of the urethra. 5, 6
Others consider urethrocystoscopy (UCS) to be the reference standard for the diagnosis
of urethral obstruction; however, UCS is invasive and warrants general anesthesia in pediatric patients. Moreover, as interpretation of the observed flaps and folds is required,
interobserver variability cannot be ruled out. 7
Although new imaging modalities as voiding ultrasonography (VUS) and magnetic resonance urography (MRU) have been employed on a small scale to assess infravesical
obstruction, they have not yet been adequately validated. 8 Because of the potentially
serious consequences of infravesical obstruction and the need for early treatment where
appropriate, accurate and timely diagnosis is crucial. At the same time, the use of unnecessary, costly and invasive diagnostic tools should be avoided. This study originates from
‘A systematic review on the accuracy of diagnostic procedures for infravesical obstruction
in boys’. 9 For the basis of this review we examined the diagnostic accuracy of VCUG and
UCS against each other, from the clinical point of view.
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MATERIAL AND METHODS
This study was conducted according to the PRISMA (Preferred reporting items for systematic reviews and meta-analyses) guidelines. 10 A literature search was performed up to
November 1, 2013 in PubMed and EMBASE. Various synonyms were used for infravesical
obstruction, VCUG and UCS; these were combined with synonyms for children. Two investigators (PH and LdK) independently screened the titles/abstracts of all retrieved articles and selected studies reporting original data on diagnostic measurements with VCUG
and UCS in patients with suspected infravesical obstruction.
Excluded were non-English language articles, studies on children aged ≤ 5 years, review
articles, animal studies and studies enrolling only patients with a confirmed diagnosis.
To retrieve possibly missed studies, references of the included and related articles were
checked. Figure 1 shows the study inclusion process.
Figure 1. Flow chart showing inclusion of the studies
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RESULTS
Study inclusion
Of the 433 identified titles, 414 studies did not meet the selection criteria or were duplicate publications retrieved from the different databases. After review of 19 full-text
studies, 9 publications remained that met all the inclusion criteria and no additional articles were retrieved by cross-reference checking. A total of 526 patients underwent both
VCUG and UCS and were included for further assessment.
Outcomes
Patient selection carried a low risk of bias; 2 studies did not include all patients in the
data analysis. 11, 12 Of the 9 included studies, in 7 studies VCUG was performed in all patients whereas UCS was only performed when an obstruction was found on VCUG. 11, 13-17
When only patients with an obstruction on VCUG are selected for UCS, the outcome of
UCS of patients without radiologic obstruction will not be known, including patients with
false-negative results; this is called partial verification. In the 7 studies performing UCS
only in patients with an obstruction on VCUG, infravesical obstruction was found in 26%
of the patients (102/393).
Two studies performed both VCUG and UCS in all patients with suspected infravesical
obstruction; this represents the most optimal set-up if UCS is considered to be the reference standard. 6, 8 In these 2 latter studies an infravesical obstruction was found in 44%
(72/162). In an attempt to use UCS as a reference standard, we tried to calculate sensitivity, specificity, as well as the positive and negative predictive value (PPV and NPV).
Unfortunately, in the study of Payabvash et al. 8 only the prevalence could be calculated.
The available raw data of the study of de Kort et al., allowed us to calculate accuracy characteristics; they reported a prevalence of 0.76 for infravesical obstruction. The added value of VCUG when the test was positive was 0.07. Thus, the risk of disease (i.e. infravesical
obstruction) increased from 0.76 to a PPV of 0.83 when VCUG was positive. The added
value of VCUG when the test was negative was 0.03; thus the chance of not having an
infravesical obstruction increased from 0.24 to a NPV of 0.27 when VCUG was negative.6
As described above, we were faced with the problem of partial verification. Of the 9 studies, 2 performed VCUG and UCS in all patients. In the remaining 7 studies, UCS was only
performed to confirm (and treat if necessary) infravesical obstruction in patients with (suspected) obstruction based on VCUG. To measure validity or accuracy, the results from one
diagnostic method have to be compared with the other diagnostic method. However,
due to partial verification, it was impossible to calculate validity and accuracy measures.
Patient presentation
The prevalence of infravesical obstruction and clinical patient presentation varied widely between the 9 studies (Table 2). Overall, an infravesical obstruction was found in 147 of 526
patients (28%; range 2-76%). Clinical presentation of the patients was described in all studies,
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except for one. 8 Two studies only included patients with hydronephrosis, 1 study included
patients with hydronephrosis or UTI, 1 study included patients with persistent nocturnal enuresis, another study included patients with LUTS, and 3 studies included a case mix. If hydronephrosis was the presenting symptom, infravesical obstruction was found in 52% (13/25) of
the patients.12, 16 In the study that included patients presenting with hydronephrosis or UTI, an
infravesical obstruction was found in 8% (8/100) of the patients.17 If patients presented with
UI or LUTS an infravesical obstruction was diagnosed in 36% (29/80).14, 15 When a case-mix of
patients presenting with hydronephrosis, UTI, UI and/or LUTS was included, an infravesical
obstruction was found in 40% (105/260) of the patients. 6, 11, 18 However, these data do not clarify which clinical presentation is most predictive for the presence of infravesical obstruction.
Table 2. Overview of the included studies
First author, year published

Study population

Sample
size

Prevalence
infr. obstr.1

VCUG2

UCS3

1. Bosio 2002

Hydronephrosis/UTI

100

0.08 (8/100)

8/8

8/8

2. Kaefer 1997

Hydronephrosis

15

0.53 (8/15)

8/15

8/8

3. Nakamura 2010

Persistent noct. enuresis

43

0.47 (20/43)

22/43

20/22

4. Kihara 2008

Lower urinary tract
symptoms

37

0.24 (9/37)

17/37

9/17

5. De Kort 2003

Case mix

65

0.75 (49/65)

n/654

49/56

6. Chaumoitre 2004

Case mix

123

0.02 (3/123)

3/123

3/s.c.5

7. Cohen 1994

Hydronephrosis

10

0.50 (5/10)

5/10

4/4

8. Payabvash 2008

Unclear

61

0.28 (17/61)

17/61

17/61

9. De Kort 2004

Case mix

72

0.76 (55/72)

24/72

55/72

Prevalence infravesical obstruction, 2 Voiding cystourethrography, 3 Urethrocystoscopy, 4 n=number of positive tests unknown, 5 s.c. = suspect cases, number unknown

1

COMMENT
The included studies provide scant evidence regarding the diagnostic accuracy of VCUG
and UCS in boys with suspected infravesical obstruction. Because most of the studies did
not perform both tests, it is unknown whether infravesical obstruction would be present
according to UCS in patients with an unobstructed VCUG. As mentioned above, this is
called partial verification of the endpoint. Partial verification usually leads to a reduction
of both true and false negative tests. Partial verification means that patients were excluded for further procedures (and therefore no performance of UCS). Results leads to biased
estimates of false positive and false negative predictive values and prevalence.
However, when performing both VCUG and UCS (as occurred in 2 studies), complete reporting of all data is also of great importance. If not complete, the calculation of accuracy
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measures is not possible. Only after retrieval of raw study data of one study, were we able
to calculate the necessary accuracy measures. The added value of VCUG for the diagnostic
decision making on the presence of infravesical obstruction was very low. In the present
study most children presented with UTIs and UI and this population probably reflects the
less severe infravesical obstruction; this might have influenced our results in that a subtle
obstruction may be less clearly visible on VCUG than a severe obstruction.
When considering UCS as a reference test for infravesical obstruction, the greatest advantage is that the urethra can be directly visualized as a whole and radiation can be avoided.
However, visualization does not mean that (at the physiological level) increased resistance
to the flow of urine can be observed as in pressure flow studies. Furthermore, performing
UCS in children requires general anesthesia. Although the time of anesthesia is short, general anesthesia in children is not without risks and possibly influences brain development.19
Also, patient selection should be taken into account. In most of the included studies, the
selection and clinical picture of the boys was not adequately reported. The performance
of a diagnostic test is influenced by the prevalence of the disease, in this case infravesical
obstruction. Therefore, the performance of VCUG or UCS is different in a high-risk group
(e.g. in boys with prenatally discovered severe hydronephrosis) compared with a group
of boys with overactive bladder symptoms (in whom the prevalence of infravesical obstruction is lower). Interobserver variability is another issue that may influence outcomes.
Interobserver variability plays an important role in VCUG for assessment of the urethra,
and also in UCS where the presence of urethral obstruction is judged by the pediatric
urologist performing the procedure.6 On the one hand, there is fair to good consensus
among pediatric urologists in the assessment of the urethra by UCS.7 On the other hand
it involves subjective judgment. Moreover, there is no clear definition as to which urethral
fold should be labelled a pathological valve, and which structure should be considered
as physiologic. For the purpose of all robust diagnostic procedures, a clear definition of
urethral obstruction is mandatory.
Thus, differences in the prevalence of obstruction, interobserver variability, and lack of a
clear definition, may cause different diagnostic outcomes of both VCUG and UCS. From
the viewpoint of safety and efficiency of patient care it is sensible that not all tests are
performed for all patients; however, for research purposes all information is mandatory
in order to avoid biased estimates. The question concerning the ideal diagnostic test (or
combination of tests) to demonstrate infravesical obstruction has not been answered.
Unnecessary examinations may expose patients to risks without benefit, e.g. radiation
exposure in VCUG and anesthesia when performing UCS in children. However, there is no
consensus concerning a reference standard.
To address this problem, a study is required in which all boys with clinical suspicion of infravesical obstruction undergo a complete diagnostic work-up, including UCS and VCUG
in combination with a pressure flow study. Risk of procedures notably radiation exposure,
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invasiveness and effect of general anesthesia needs to be balances against the accuracy of
tests and the consequence of false positive and negative results. Furthermore, a definition
of infravesical obstruction and a uniform interpretation of test results is mandatory in order
to resolve the interobserver variability.

CONCLUSION
According to the available evidence, we are unable to draw conclusions regarding the
accuracy of VCUG and UCS in the diagnostic process of infravesical obstruction in boys.
An adequately designed study with a clear definition of infravesical obstruction is definitely warranted.
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ABSTRACT
Background
Posterior urethral valves (PUV) may cause subtle to severe obstruction of the urethra,
resulting in a broad clinical spectrum. PUV are the most common cause of chronic renal
disease in boys. Our purpose was to report the incidences of kidney and bladder dysfunction in boys treated with endoscopic valve resection for PUV.
Material and methods
We searched MEDLINE and EMBASE databases until 1st of July 2011, to identify original
papers that described outcomes of endoscopic valve resection (EVR) in boys. We extracted information on (1) patient characteristics and clinical presentation of PUV related to
outcomes and (2) the post-treatment absolute risks for kidney and bladder dysfunction.
Results
Thirty-four studies describing renal function, vesicoureteral reflux (VUR), incontinence, and
urodynamic bladder function after EVR in 1474 patients were retrieved. Patients treated
for PUV show high percentages of chronic kidney disease (CKD) or end stage renal disease (ESRD), 22% (0-32%) and 11% (0-20%), respectively. Elevated nadir serum creatinine
was the only independent factor associated with renal failure. Before treatment, VUR was
present in 43% of boys and after EVR, VUR was present in 22%. Post treatment, 19% (070%) was reported to suffer from urinary incontinence. Urodynamic bladder dysfunction
was seen in many patients (55%, 0-72%) after treatment of PUV.
Conclusions
The reported cumulative incidence of renal and bladder dysfunction in patients with PUV
after endoscopic PUV treatment varies widely. This may reflect a broad clinical spectrum,
which relates to the lack of a standardised quantification of obstruction and its severity.
Moreover, the risk of bias is rather high, and therefore we put little confidence in the
reported estimates of effect. We found elevated nadir serum creatinine as a predictor
for renal dysfunction. In order to be able to predict outcomes for patients with PUV, an
objective classification of severity of obstruction is mandatory.
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INTRODUCTION
Posterior urethral valves (PUV) are obstructing membranous folds within the lumen of the posterior urethra, forming the most common cause of congenital urethral obstruction in male children.1, 2 PUV may cause subtle to severe obstruction of the urethra, resulting in a broad clinical
spectrum, with variable dysfunction of the urinary tract. PUV are the most common cause of
chronic renal disease in boys.1, 2 In the developed world, an increasing number of PUV cases
are identified by prenatal ultrasonography (US). Endoscopic valve resection (EVR) is considered
to be the treatment of choice for PUV.3, 4 We found many case series on the outcomes of boys
after endoscopic valve resection over the past years. Due to the broad clinical spectrum of PUV,
the outcome of EVR may vary widely. There are no previous systematic reports on long-term
outcomes of lower and upper urinary tract function after primary endoscopic valve resection.
Our purpose was to report the kidney-, bladder dysfunction, complications and additional surgery for post-treatment follow-up in boys with EVR for PUV and to study the relation of these
outcomes with patient characteristics and clinical presentation of PUV.

MATERIAL AND METHODS
Search Process
This study was conducted using the PRISMA (Preferred reporting items for systematic reviews and meta-analyses) guidelines.5 A literature search of PubMed and EMBASE was
performed on July 1st 2011. Various synonyms were used for infravesical obstruction and
endoscopic treatment. We combined our topical search strategy with synonyms for children
to exclude irrelevant studies (Figure 1 – Search strategy).
Two investigators (PH and LdK) independently screened the title and abstracts of all the
retrieved articles using predefined selection criteria. They selected studies that included
boys with EVR for infravesical obstruction, for which original follow-up data for at least
one conventional clinical outcome was reported. Only studies reporting outcome of primary EVR without other surgical interventions: e.g. vesicostomy or ureterocutaneostomy,
were included. The complete flowchart is presented in figure 1. All discrepancies were
resolved by discussion. Hence, results are based on full consensus. We excluded non-English articles, studies with five or less children, articles describing point of techniques,
review articles and animal studies.
Thereafter we assessed the risk of bias, notably due to lack of randomized and concealed
allocation, similarity of treatment, blinding and completeness of data of the selected studies
for each of the clinical outcomes. We extracted the outcome data for renal and bladder dysfunction. Articles that did not meet the selection criteria, or had more than 20% missing data
were excluded. To retrieve possibly omitted studies we checked references of included and
related articles. We extracted information on patient characteristics and clinical presentation
of PUV considered related with outcomes and the post-treatment absolute risks for kidney
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and bladder dysfunction. We tabulated these data to look for patterns to identify specific
subgroups according to clinical presentation with different results for selected outcomes.
Figure 1. Search Strategy and flowchart
Objective:
((obstruction[Title/Abstract] OR obstructions[Title/Abstract] OR obstruent[Title/Abstract] OR
obstructive[Title/Abstract] OR obstructed[Title/Abstract] OR stricture[Title/Abstract] OR stenosis[Title/Abstract]) AND (infravesical[Title/Abstract] OR urethra[Title/Abstract] OR Urethral[Title/
Abstract] OR Intraurethral[Title/Abstract] OR urinary tract[Title/Abstract] OR urinary tracts[Title/
Abstract])) OR ((valve[Title/Abstract] OR valves[Title/Abstract]) AND (urethra[Title/Abstract] OR
urethral[Title/Abstract] OR flap[Title/Abstract] OR infravesical[Title/Abstract])) OR(puv[Title/Abstract] OR mohrmann[Title/Abstract] OR diverticle[Title/Abstract] OR bladder neck[Title/Abstract])
Treatment:
(ablation[Title/Abstract] OR resection[Title/Abstract] OR surgery[Title/Abstract] OR surgical[Title/
Abstract] OR surgically[Title/Abstract] OR ablative[Title/Abstract] OR dissection[Title/Abstract]
OR fulguration[Title/Abstract] OR removal[Title/Abstract] OR incision[Title/Abstract] OR endoscopic[Title/Abstract])
Children:
(child[Title/Abstract] OR children[Title/Abstract] OR boy[Title/Abstract] OR boys[Title/Abstract]
OR pediatric[Title/Abstract] OR pediatrics[Title/Abstract] OR paediatric[Title/Abstract] OR paediatrics[Title/Abstract] OR juvenile[Title/Abstract]) OR infant[Title/Abstract] OR neonate[Title/Abstract] OR neonatal[Title/Abstract])
SEARCH: Objective AND Treatment AND Children.
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Data Extraction and Principal Endpoints
Data were extracted by two independent investigators (PH and LdK) from the full-text article of each included study. All discrepancies were resolved by discussion. Hence, results
are based on full consensus. The principal outcomes were renal function, vesicoureteral
reflux (VUR), urinary incontinence (UI), urodynamic findings, complications and additional
treatments. These outcomes were chosen because of their clinical importance and frequency of reporting. When not given we (re-)calculated means and percentages from the
reported data. For some outcome data we summed results over studies.
Outcomes
The events of interest were renal function, VUR, urodynamic findings, urinary incontinence
and postoperative complications and additional procedures. The criteria for outcomes of
renal function are chronic kidney disease (CKD), and end stage renal disease (ESRD). CKD
was defined as a glomerular filtration rate (GFR) < 60 mL/min per 1.73 m2 body surface
area or creatinine values more than two times expected for age. ESRD, also known as CKD
stage 5, was defined as GFR < 15 mL/min per 1.73 m2 body surface area or the need for
renal replacement therapy. If no definition could be retrieved from the text, that outcome
was not included. GFR was estimated according to the method of Schwarz et al.6 Serum
nadir creatinine was defined as lowest measured creatinine value. Elevated creatinine is defined as more than twice the normal value for their respective age. If other definitions were
used, that definition is defined in table 1. The criterion for VUR, and VUR resolution had
to be based on findings on voiding cystourethrogram (VCUG) or direct isotope cystogram
preferably according to the system proposed by the International Reflux Study Committee.7
We used terminology defined by the International Continence Society (ICS) as a standard
for outcomes of bladder dysfunction.8 When other terminology was used in an included
article, we appointed these to the recent designation if the same requirements were met.
Dryness was defined as completely dry both day and night with no need to wear pads.
Criterion for estimated bladder capacity (BC) for age was preferably calculated by the
formula: (age x 25) + 25mL or (age x 30) + 30 mL. A BC of more than 20% difference from
expected BC for age was defined as an increased respectively decreased BC.
Low bladder compliance was defined as detrusor pressure higher than 10 cm H2O at expected
bladder capacity for age. Bladder hypocontractility was defined as maximal voiding detrusor
pressure (Pdetmax) lower than 20 cm H2O. Post void residual (PVR) was defined as a residual of
more than 20% of expected BC. Detrusor overactivity had to be clearly defined, according to
the International Continence Society preferably with pressures above 15 cm H2O.8 We report
complications and additional surgery the way they were defined in the articles.
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RESULTS
General
Results of our search strategy are shown in figure 1. We have identified 1844 titles, of which
1803 studies did not meet the selection criteria or were duplicate publications retrieved from
the different databases. After the review of 41 full-text studies, 31 publications remained
that met all inclusion criteria, and 3 articles were retrieved by reference checking. In total, 34
studies were included with 1474 patients eligible for analysis. Time of surgery ranged from 0
to 180 months. The follow-up ranged from 1 to 290 months. A formal risk of bias assessment,
notably for information and selection bias, was hampered due to limitations in the design and
reporting of the included studies. Studies provide estimates of effects (cumulative incidences). The risk of bias is rather high, for most studies standardization and blinding of outcome
measurements were absent, while the risk of selective reporting of the more severe patients
was high. Moreover, for many the completeness of outcome data was uncertain. Because of
these potential limitations it may be assumed that there is significant distortion of the reported results, while the variability in design and reporting limited the comparison of studies.
Renal function (table 1)
Renal function is the most reported outcome in all included studies. The number of patients with an elevated creatinine before treatment is given in six articles and ranges from
17 to 57%. Two studies reported a mean creatinine on admission of 1.0 mg/dL and 1.6
mg/dL.9, 10 Not all articles reported both, some only reported a total number of patients
with renal function loss. Five articles report an association of elevated nadir serum creatinine with the future development of CKD or ESRD. Mean follow-up time ranged from 12
to 144 months. The mean percentage of patients with CKD at the end of follow-up was
22% (5-32%). Mean percentage of ESRD was 11% (0-20%). Data of the total number of
boys with CKD or ESRD could be extracted from nine articles, mean 33% (8-42%).
Vesicoureteral reflux (table 2)
In most patients, VUR tended to disappear after EVR. Before treatment with EVR, VUR was
present in 43% (22-67%) of boys and 33% (18-65%) of ureteral units. After EVR, VUR was
present in 22% (10-38%) of boys, respectively 12% (6-26%) of ureteral units. Severity of VUR
preoperatively was reported in six out of eight studies. Most studies (4 out of 6) more often
reported higher VUR grades than lower ones. Three studies only reported high grade VUR.
Incontinence (table 3)
Eleven studies investigated dryness after valve ablation. Four out of 11 studies reported
preoperative incontinence in 48% of boys (12-100%). One study 11 only included boys
presenting with incontinence and PUV, 4 studies 1, 12-14 included patients irrespective of incontinence prior to surgery. After EVR, the incidence of incontinence was reduced to 28%
(0-70%) during a follow-up of 6 months to 4.5 years. Postoperative daytime incontinence
was found in 13% (7-35%) of boys and nighttime incontinence in 25% (5-70%); 22% (range
0-70%) of boys had nighttime and/or daytime incontinence.
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8

38

11

32

Lopez Pereira 2003

Podesta 2002

Puri 2002

De Gennaro 2001

Minimberg 1989

48

<3

37 (0-126)

11 (1-35 )

<3

90 (24-168)

<3

22 (0-66)

21

0

3 (0-72)

24 (1-180)

45 (12-108)

30 (0-192)

24 (0-180)

Age: mean
(range,months)

NA

66

61 (2-150)

139

144 (64-290)

25 (1-78)

112 (72-204)

54 (24-84)

60 (3-120)

26/120 (22%)

NA

NA
88/783 (11%)

151/685 (22%)

218/669 (33%)

NA
3/32 (9%)

12/38d (32%)

NA
1/11 (9%)

NA
3/8 (38%)

NA

0/70 (0%)

0/70 (0%)
1/8 (13%)

6/18 (33%)

2/18 (11%)

NA

6/65 (9%)c

NA

10/30 (33%)

6/30 (20%)

3/38 (8%)

44/120 (37)

18/120 (15%)

1/38 (3%)

NA

0/13 (0%)

5/31 (16%)

44/120 (37%)
96/227 (42%)

18/120 (15%)

NA

NA

27/227 (12%)

Total
CKD & ESRD

ESRD

NA

NA

12/38d (32%)

↑ 12/38d (32%)
NA

2/8d (25%)

6/16

0/70 (0%)

4/18 (22%)g

2/38 (5%)c

NA

NA

4/30 (13%)

1.6 mg/dl a

↑ 9/16 (56%)

0/70 (0%)

10/18 (56%)g

NA

NA

NA

82b (12-172)

1.0 mg/dl
↑ 20/30f(63%)

e

NA

a

↑ 4/13e (31%)

93 (60-192)

53 (24-144)

NA

26/120 (22%)
69/227 (30%)

↑ 39/227d (17%)

NA

CKD

Postoperative renal function

43/120 (36%)c

43b (24-192)
86 (6-192)

114.7 µmol/l a
56.1 µmol/l a

Elevated creatinine
preoperatively

3 days
12 months

FU months
Mean (range)

CKD = chronic kidney disease: glomerular filtration rate (GFR) < 60 ml/min per 1.73 m2 body surface area or creatinine values more than two times expected for age.
ESRD = end stage renal kidney disease: GFR < 15 ml/min per 1.73 m2 body surface area or the need for renal replacement
a
Mean
b
Median
c
Definition CKD creatinine > 2 mg/dl for more than 1 month.
d
Definition elevated serum creatinine: >1 mg/dl.; Definition CKD: creatinine >1.6 mg/dl.
e
Definition elevated serum creatinine >0.56 ml/dl
f
Elevated creatinine was not defined
g
Definition elevated serum creatinine and CKD: creatinine >88 µmol/l

Mean

18

70

38

Kajbafzadeh 2007

Androulakakis 2005

31

Godbole 2007

Schober 2004

65

Sarhan 2008

13

Kibar 2010

120

227

Ansari 2010

30

120

Sarhan 2011

Sarhan 2010

14

Deshpande 2011

Uthup 2010

Patients
(N)

Title

Table 1. Renal function
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53

4

54

65 (24-84)

8

50

Kajbafzadeh 2007a

Kajbafzadeh 2007

124

66

Kurth 1981

Johnston 1979

NA

(12-240)

65/132 (49%)

163/381 (43%) 251/762 (33%)

44/66 (67%)

Grades IIb-IV: 22

47/248 (19%)

64/148 (43%)

4-9 yr: 69
>10 yr: 18

31/124 (25%)

39/74 (53%)

26/40 (65%)

19/40 (48%)

9/36 (25%)

18/100 (18%)

Grade I-IIa: 25

NA

NA

11/20 (55%)

12/20 (60%)

106

6

UU
3/16 (19% )

1-3 yr: 24

<1: 13

60(3-192)

30 (0-180)

7/18 (39%)

16/50 (26%)

3/8 (38% )

Cases

VUR preoperatively

112 (72-204)

54 (24-84)

54 (24-84)

Mean follow-up
(range, months)

Mean
VUR = Vesicoureteral reflux; UU = ureteral units
Low grade VUR: grade I-III; High grade VUR: grade IV-V
a
Only boys with anterior urethral valves included
b
Median

74

Nonomura 1999

15

20

20

Priti 2005

Kim 1996

b

<3

Androulakakis 2005 18

22 (0-66)

Mean age
(months)

Pts
(n)

Title

Table 2. Vesico-ureteral reflux

NA

35 UU/12 UU

28/11

7/4

6 UU/17 UU (total 19?)

NA

0/16

3/0

VUR preoperatively
Low grade/ high grade
(N)

NA

NA

4/40 (10%)

3/36 (8%)

6/100 (6%)

1/16 (6%)

UU

34/132 (26%)
60/277 (22%) 68/574 (12%)

NA

20/123 (16%) 20/246 (8%)

28/74 (38%)

6/18 (33%)

NA

NA

5/50 (10%)

1/8 (13% )

Cases

VUR post-operatively
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70

8

74

36

85

Schober 2004

Podesta 2002

Nonomura 1999

Pieretti 1993

Nijman 1991

NT= night time incontinence
DT= day time incontinence
a
median
b
Age at last follow-up

Mean

50

Kajbafzadeh 2007

0

55

14

Sarhan 2008

30

Uthup 2010

Godbole 2007

3 (0-72)

13

Kibar 2010

Pre-operative incontinence
N (%)

NA

(0-108)

60

11

90 (24-168)

22

21

45 (12-108)

121/250 (48%)

NA

22/36 (61%)

26/74 (35%)
(incl. 15, 20% NT)

NA

47/70 (67%) NT
33/27 (47%) DT
31/70 (44%) NT+DT

6/50 (12%)

NA

NA

NA

NA

141 (84-156) 20/20 (100%)

20

Nakamura 2010

Mean Age
(range)
(months)

Patients
(n)

Title

Table 3. Incontinence

82

>60b

24

NA

128 (61-205)

25 (1-78)

54 (24-84)

12a (36-90)

a

60

86.4

6

Follow-up
mean (range)
(months)

NA
11/74 (15%)

NA
3/70 (4%)

NA
9/74 (12%)

0/50 (0%)
28/70 (40%)

6/8 (75%) age 5yr
1/8 (12.5%)age 11.6
20/74 (27%)

3/55 (5%)

23/178 (13%) 76/309 (25%)

94/435 (22%)

5/36 (14%)
NA

NA
NA

7/36 (20%)
5/85 (6%)

25/70 (36%)

NA

4/14 (29%)

NA
4/14
(29%)

12/55 (22%)

14/30 (47%)

5/14 (36%)

NA

NA

2/13 (15%)

14/20 (70%)

NA

7/20 (35%)

14/20 (70%)

NT
N (%)

NA

DT
N (%)

Total DT/NT
N (%)

Post-operative incontinence
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Table 4. Urodynamics
Title

Pts
(n)

Mean age
(range,
months)

UDS
postop
(months)

Poor bladder
compliance

Detrusor
overactivity

Ansari 2011

25

30 (24-60)

3

13/25 (52%)

5/25 (20%)

Sarhan 2011

48

24 (0-180)

43 (24-192)

17/48 (46%)

21/48 (60%)

Uthup 2010

30

3a

No UDO

NA

NA

Taskinen 2009

25

0.5a (0-10)

1

NA

NA

12

NA

NA

NA

4/7 (57%)

NA

Godbole 2007
Kajbafzadeh 2007
Kajbafzadeh

7
c

21

a

8

65 (24-84)

6

0/8 (0%)

0/8 (0%)

24

22 (0-66)

Pre-treatment

NA

11/24 (46%)

6

NA

11/24 (46%)

54

NA

6/24(25%)

2007
Androulakakis 2005 18

<3

149

NA

NA

Schober 2004

70

90 (24-168)

25 (1-78)

NA

NA

Emir 2002

26

54 (2-156)

54 (2-156)

13/26 (50%)

10/26 (38%)

Podesta 2002

8

11 (1-35)

139

1/8 (12.5%)

1/8 (12.5%)

Puri 2002

38

37 (0-126)

NA

11/38 (29%)a

NA

De Gennaro

11

<3

≤12 yr age

NA

8/11 (73%)

2/30 (7%)

17/30 (57%)

2001
De Gennaro

>12 yr age
30f

6

11

NA (most < 6) 118 (96-156)
72-144)

2000
De Gennaro 1998

62 (first)
112 (last)

Krishna 1998

6

De Gennaro 1996

65

Kim 1996

20

Mean

e

7a (0-180)

0/7 (0%)
1/30 (3%)

6/30 (20%)

2/11 (18%)

2/11 (18%)

6

3/6 (50%)

NA

74

15/65 (23%)

25/65 (39%)

48a (1–240)

7/20 (35%)

8/20 (40%)

87/292 (30%)

91/276 (33%)

UDS = urodynamic study
Poor bladder compliance = detrusor pressure > 10 cm H2O at expected bladder capacity (BC) for
age.
Bladder hypocontractility = maximal detrusor pressure (Pdetmax) < 20 cmH2O
Decreased BC = BC > 20% smaller than expected BC for age
Increased BC = BC > 20% larger than expected BC for age
PVR = post void residual: > 20% of expected BC for age
a
Median
b
Definition PVR: >10% of expected BC for age
c
8 boys with anterior urethral valves
d
<90% of calculated capacity
e
poor compliance defined as <15 ml/cm H2O
f
Undergoing 86 UDS (mean 2.8 each) with an interval of at least 3 years between first and last
examination

56

A systematic review on outcomes after treatment

Title

Hypocontr.
bladder

Decreased BC

Increased BC

% PVR

Ansari 2011

3/25 (12%)

15/25 (60%)

NA

NA

Sarhan 2011

NA

13/48 (36%)

9/48 (24%)

NA

Uthup 2010

NA

NA

NA

9/30 (30%)b

Taskinen 2009

NA

Mean BC 23ml

-

NA

NA

-

Mean BC 112ml

NA

NA

1/7 (14%)

NA

NA

Godbole 2007
Kajbafzadeh 2007

0/8 (0%)

NA

NA

0/8 (0%)

Kajbafzadeh

0/24 (0%)

NA

NA

1/24 (4%)

2007

0/24 (0%)

NA

NA

1/24 (4%)

5/24 (21%)

NA

NA

7/24 (29%)

Androulakakis 2005

10/18 (56%)

5/18 (28%)

NA

10/18 (56%)

Schober 2004

NA

NA

NA

18/70 (26%)

Emir 2002

NA

15/26 (58%)d

NA

8/26 (31%)

Podesta 2002

NA

NA

NA

1/8 (12.5%)b

Puri 2002

NA

11/38 (29%)

NA

14/38 (37%)

De Gennaro

3/11(27%)

1/11 (9%)

5/11(45%)

0/11 (0%)

2001

5/7 (71%)

1/7 (14%)

2/7 (29%)

3/7 (43%)

De Gennaro

0/30 (0%)

NA

NA

NA

2000

15/30 (50%)

NA

NA

NA

De Gennaro 1998

3/11(27%)

NA

NA

1/6 (17%)

Krishna 1998

NA

3/6 (50%)

NA

3/6 (50%)

De Gennaro 1996

24/65 (37%)

NA

NA

NA

Kim 1996

NA

NA

NA

NA

Mean

68/192 (35%)

63/168 (38%)

c

4

75/245 (31%)
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Urodynamic findings (table 4)
Seventeen papers reported on urodynamic studies after valve ablation. Urodynamic study
was done one month to 20 years after EVR. Urodynamic abnormalities were found in
55% (0-72%). In seven studies, a decreased bladder capacity (BC) was found in 42%,
(14-60%). A mean of 29% (0-50%) boys had poor bladder compliance and 31% (0-64%)
had detrusor overactivity. Hypocontractile bladder was seen in 35% (0-73%), reported
in eight studies. Post void residual (PVR) was found in 31% (0-56%).10, 12, 14-22 Four studies
reported on two or more urodynamic studies during follow-up. Taskinen et al. reported
a small BC for age of 23 mL one month after EVR and a large BC for age, 112 mL, one
year after treatment. One study reported that detrusor overactivity was found in 46% of
patients 6 months after valve ablation, decreasing to 25% 4.5 years after valve ablation.16
A decrease in detrusor overactivity was also found in two studies, showing 57% at 5 years
of age decreasing to 20% at 9 years of age after EVR 23 and 73% in children younger than
12 decreasing to 0% in children older than 12 year old.20 In these three studies bladder
hypocontractility increased during follow-up ranging from 0-27% to 21-71%. The percentage of patients with PVR increased from 4 to 29% during 4.5 years follow-up and 0% to
43% 12.5 years after EVR.
Complications and additional surgery after primary treatment (table 5)
Strictures after endoscopic valve resection are reported in five of the included articles,
ranging from 0 to 3.6% with a follow-up ranging from 3 months to 21 years. Lal et al 24 was
the only study reporting the incidence and predisposing factors for postfulguration urethral strictures as main research objective, they found that a urethral stricture developed
in 3.6%. Additional surgery is described in seven studies. In one study repeat cystoscopy
was standard procedure 3 months after first EVR, independent of the clinical course.25
They defined patients with minor, moderate and severe membranous lesions in the posterior urethra, and repeated cystoscopy 3 months following fulguration. Over 47% (18 out
of 38) of the patients who had a severe obstructing membrane needed further fulguration. In another study the decision to repeat valve ablation was based on results of VCUG
performed in all patients 1 to 3 months after initial treatment.26 Five studies found that
repeat valve ablation was necessary in 15 to 33% of the treated boys. One study found
that 19% of the treated boys needed bladder augmentation during follow-up. In another
study ureteral reimplantation was performed in 1 out of 8 (12.5%) treated boys after EVR.
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Table 5. Complications & Additional Surgery.
Title

Pts
(N)

Mean Age FU
(range,
(months)
months)

% strictures

Additional
surgery (%)

Additional treatment

Sarhan 2011a 120 24 (0-180)

43b (24-192) NA

18/120 (15%) Repeat valve
ablation

Kajbafzadeh
2007

50

22 (0-66)

54 (24-84)

12/50 (24%)

Repeat valve ablation (n=12), bladder
neck incision (n=3)

Androulakakis 2005

18

2.4 (0.5-4)

112 (72-204) NA

4/18 (22%)

Repeat valve ablation

Emir 2002

26

54 (2-156)

66 (27-156)

NA

5/26 (19%)

Bladder augmentation

Imaji 2002c

55

(0-180)

3

2/55 (3.6%)

18/55 (33%)

Repeat valve
ablation (n=18),
dilatation (n=2)

Podesta 2002 8

11 (1-35)

139 (72-216) NA

1/12 (12.5%) Ureterreimplantation

Nonomura
1999

74

60 (3-192)

NA

NA

13/74 (18%)

Repeat valve ablation

Lal 1998

82

(12-180)

(12-252)

3/82 (3.6%)

NA

NA

Kurth 1981

125 (0-216)

NA

2/125 (1.6%) NA

0/50 (0%)

4

Urethrotomy

Standard voiding cystourethrography (VCUG) was done 1-3 months after endoscopic valve resection.
Median
c
Standard repeat cystoscopy was done 3 months after endoscopic valve resection.
a

b
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DISCUSSION
To our knowledge this is the first systematic review on the outcomes of endoscopic treatment of PUV. We found that the reported incidence of renal and bladder dysfunction in
patients with PUV after endoscopic PUV treatment varies widely. This may reflect a broad
clinical spectrum, which relates to the lack of a standardised quantification of obstruction
and its severity. Moreover, methods and reporting of studies was not standardized. The
risk of bias is rather high, and therefore we put little confidence in the reported estimates
of effect. Apart from elevated nadir serum creatinine as the only predictor for long-term
CKD or ESRD, we found no other specific characteristics which enables identification
of subgroups. The reported data indicate that patients with PUV clearly are at risk for
increased and chronic urodynamic abnormalities, i.e. PVR, and over time bladder hypocontractility and reduction in compliance, possibly resulting in more severe impairment of
upper tracts. However, drawing conclusions based on the data reported in this systematic
review should be done with caution for the following reasons.
First of all, the available studies are large post surgery follow-up series at best, characterized by heterogeneous patients and data, and lacking standardized reporting, follow-up
time and control groups. Secondly, the broad clinical spectrum of reported outcomes
complicated the description and comparison of studies. Given the high number of patients with severely compromised upper tracts, selective reporting of patients with more
serious sequelae is rather likely. In our clinic patients tend to present at later age with
incontinence and bladder dysfunction rather than upper tract deterioration, reflecting
less severe infravesical obstruction. A cohort of late diagnosed patients with PUV was
described by Schober et al., they found that in most patients with normal imaging of the
urinary tract presented with night time incontinence and frequency.12 Thirdly, we used
separate outcomes for upper and lower urinary tract function, although these outcomes
may be interrelated in most of the cases. Boys with severe bladder dysfunction supposedly have the greatest risk for upper tract damage, although this could not be confirmed
with our data. Moreover, there is evidence that bladder function changes over time, especially during puberty.20, 21, 23
Fourth, many studies reported resolution of VUR as EVR
outcome and the cumulative incidence of VUR varied widely across studies. However,
VUR as an therapeutic outcome measure after EVR provides debatable evidence since
in young children VUR may resolve spontaneously or with conservative measures and
studies comparing surgery to conservative measures are lacking.27. Fifth, the reported
outcomes depend on multiple factors including age at presentation and the duration
of follow-up. Both varied widely across studies and complicated the comparison of outcomes. Boys with severe sequelae of PUV tend to present early in childhood and may
represent the more severe side of the PUV spectrum with higher risks of CKD and ESRD.
Intense follow-up as standard care independent of the clinical course is important in this
group. Boys presenting late in childhood with a urinary tract infection, urinary inconti-
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nence or LUTS are likely to represent the mild end of the PUV spectrum, and less intensive
follow-up is needed.
The degree of neonatal obstruction is not a predictive value on the final bladder function.
A significant proportion of the children develop severe bladder dysfunction, often only
years later. For these children, bladder dysfunction after PUV is a life-long illness, especially associated with CKD.
Finally, some studies report few patients with reoperation while others report all scheduled standard re-valve resections. A repeat valve ablation may mean that the obstruction
was too severe to be solved in one procedure, or may be due to adhesion of the wound
bed because the urethral sphincter is closed more than 95% of the time. Considering
other types of additional surgery; to date evidence is lacking from randomized studies
showing that EVR or re-EVR may prevent the need for ureteral re-implantation or bladder
augmentation. Few complications have been reported in the studies included; however
it should be noted that follow-up in most studies is relatively short. PUV are recognized
since 1919 28 and different classifications based on valve type and degree of obstruction
have been described in literature.29 Nowadays there is still no classification to distinguish
between mild and severe disease. The available follow-up data clearly do not provide
direct evidence of effectiveness of EVR, nor support of a tool to predict final outcome.
These data may reflect regression to the mean, random error or the pathophysiology of
infravesical obstruction in boys.

CONCLUSION
The reported cumulative incidence of renal and bladder dysfunction in patients with PUV
after endoscopic valve resection varies widely. We only identified nadir serum creatinine
to be associated with renal dysfunction. Absence of evidence for other predictors may
reflect the broad clinical spectrum, but at the same time the rather high risk of bias and
the poor reporting of studies should be taken into account. Future studies into longer
term follow-up of patients with PUV after endoscopic treatment should employ standardization of measurements and report on risk of bias. Moreover, the case mix and spectrum
of posterior urethral valve disease should be taken into account.
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ABSTRACT
Introduction
Urinary tract infection (UTI) in boys may be caused by infravesical obstruction. The aim of
our study was to investigate whether treatment of the obstruction in infant boys with UTI,
prevents voiding complaints later in childhood.
Material and methods
Infant boys with urinary tract infection (UTI) managed in one tertiary referral center were
matched based on age at baseline and duration of follow-up with boys managed at another tertiary care center. In center 1, low-threshold urethrocystoscopy (UCS)was part of
the standard treatment strategy in boys treated for a UTI when infravesical obstruction
could not be excluded. In center 2 UCS was not part of the standard treatment strategy
and was only performed in boys suspected for infravesical obstruction. Primary outcome
measures > 6 years after treatment were recurrent UTI’s, dry during daytime, dry both
day and night and presence of urgency-frequency, using the ‘provisional’ International
Consultation on Incontinence Questionnaires Children’s Lower Urinary Tract Symptoms
(ICIQ-CLUTS) questionnaire. Matched data were analysed using Cox’ proportional hazards models.
Results
The median age at first visit was 4.2 (IQR 2.4-8.4) months in center 1 and 3.0 (IQR 0.8-7.3)
months in center 2. At baseline 22 (62%) and 26 (70%) patients had no vesicoureteral
reflux (VUR) in center 1 and 2, p=0.19. UCS was performed in 33 (92%) patients in center
1 with desobstructive treatment in 32 (89%). In center 2, UCS was performed in 12 (32%)
boys, with desobstructive treatment in 7 (19%), p<0.001. There were no statistically differences between the 2 groups after a median follow-up of 8 years concerning recurrence
of UTIs (3 or more: 22% in center 1 versus 11% in center 2 , p=0.21), dry during daytime
(hazard rate [HR] center 1 versus center 2: 0.66, 0.39-1.12), dry both day and night (HR
0.39, 0.12-1.20), and presence of urgency-frequency (HR 0.64, 0.21-1.95).
Conclusion
We could not confirm the benefit in terms of UTI, LUTS and incontinence of early urethral
desobstructive treatment in infant boys presenting with UTI. Endoscopic desobstruction
should be limited to patients with another indication of urethral obstruction than UTI alone.
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INTRODUCTION
Symptomatic urinary tract infection (UTI) occurs in approximately 2% of boys in childhood.1
The Swedish reflux study showed that 9% of all boys had one or more recurrent febrile UTI
during a 2-year follow-up. After the age of one year, UTIs usually do not reoccur.2 A possible cause of UTI in boys at young age may be mild infravesical obstruction.3 Posterior urethral valves (PUV) are the most common cause of congenital urethral obstruction in boys.3,
Although it is hypothesized that a UTI at young age may have been caused by (subtle)
infravesical obstruction, it is difficult to prove that hindrance of the urinary stream by a valve
or other congenital anomaly plays a significant role in the occurrence of a UTI. However,
when significant obstruction is present, early abolishment of the obstruction may prevent
further UTIs and subsequent bladder dysfunction. Bladder dysfunction might cause micturition complaints as such urinary incontinence (UI) and lower urinary tract symptoms (LUTS).1
In some patients the narrowing of the urethra is evident, whereas others have much more
subtle endoscopic abnormalities in which obstruction could be suspected. In case of severe
obstruction, there is no debate on the necessity of endoscopic desobstruction; in patients
with more subtle obstruction it is more doubtful. 4-6 Previous research in this field has concentrated on outcomes of boys with severe infravesical obstruction.3, 5-7 There is less knowledge on the outcome of patients with presumed mild obstruction.
4

The purpose of this study is to investigate in boys with UTI at young age, and possible
urethral obstruction without serious upper urinary tract involvement, whether a strategy
of routine urethrocystoscopy (UCS) and eventual urethral desobstruction at the discretion of the treating urologist contributes to a decrease in voiding complaints in terms
of urinary incontinence (UI) and lower urinary tract symptoms (LUTS) later in childhood
comparing to a conservative strategy not involving routine UCS.

MATERIAL AND METHODS
Study Population
We performed a matched-cohort study including boys with a UTI in the first year of life
treated between 2003 and 2006 in two tertiary referral centers, center 1 and center 2.
In these two centers a different treatment strategy was in use. In center 1, low-threshold
UCS was part of the standard treatment strategy in boys treated for a UTI when infravesical obstruction could not be excluded. Infravesical obstruction was suspected in case of a
weak stream, straining, abnormal voiding cystourethrogram (VCUG) or high grade reflux.
In center 2 UCS was not part of the standard treatment strategy and was only performed
in boys suspected for infravesical obstruction based on medical history, VCUG and/or
high grade vesicoureteral reflux (VUR) in the initial diagnostic work-up.
In both centers endoscopic valve resection (EVR) was performed under general anesthesia and caudal block. Starting with inspection of the urethra with a cystoscope, when pos69
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terior urethral valves were identified, they were hooked with a hook diathermy electrode
or cold knife incision and cut under direct vision.
In both centers, boys treated for UTI between 2003 and 2006 were retrieved using the hospital diagnosis code registration database. After identifying all cases, individual patient files
were manually checked for inclusion and exclusion criteria. Boys with a symptomatic UTI
within the first year of life were included. Patients with (suspected) UPJ-stenosis, neurogenic
bladder disease, previous cystoscopy, other urologic surgery (e.g. ureteric reimplantation,
pyeloplasty) and syndromal disorders and/or mental retardation were excluded. Follow-up
information from the patients was obtained by contacting parents. Parents were asked by
telephone to participate and to sign and return the informed consent form.
Patient characteristics and outcomes
Patients’ clinical data were obtained by reviewing hospital records: age, date of first UTI,
preoperative diagnostic tests (radiologic imaging), (non-) surgical treatment and postoperative complications according the Clavien Classification of Surgical Complications
(CCSC) were recorded. Performance of UCS and presence of urethral obstruction was
scored retrospectively based on surgery reports.
At follow-up parents were asked to fill in a Dutch translation of the ‘provisional’ International Consultation on Incontinence Questionnaire – Children’s Lower Urinary Tract Symptoms (ICIQ-CLUTS) questionnaire, a questionnaire based on an own Children’s Hospital
questionnaire for micturition complaints and a 24-hour frequency voiding chart (FVC).
Our primary outcomes were being dry at daytime and total number of UTIs. Secondary
outcome measures were being dry day and night and urgency-frequency. Being dry at
daytime was defined as no incontinence during daytime and being dry day and night as
no incontinence during day and night. Presence of urgency-frequency was defined as either a micturition frequency more than 7 times a day and/or urge to go to the toilet most
of the time or always. All definitions followed those recommended by the International
Children’s Continence Society were used except where specifically noted.
Matching procedure and data analysis
To increase comparability of the groups of boys managed in the two centers, we matched
36 patients from center 1 to all 36 patients from center 2 without replacement according to both age at baseline and age at follow-up. Data are presented as medians with
interquartile ranges (IQR). Categorized data were analyzed using the chi-square test; continuous data were analyzed using the Mann-Whitney U test. We used Cox proportional
hazards analysis to compare the effect of the two treatment strategies of the centers.
Results are presented as hazard ratios with corresponding 95% confidence intervals. The
study was approved by the institutional ethics review board of both hospitals.
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RESULTS
Of 193 patients treated for UTIs in the first year of life in center 1, 166 (86%) could be traced,
160 (83%) consented to participate, 87 (45%) patients returned the questionnaires. Of all 91
patients treated for UTI in center 2, 69 (76%) could be traced, 66 (76%) consented to participate and 42 (46%) returned the questionnaires. Ten patients were excluded from the analysis,
because of missing data on essential characteristics. Thus, 118 patients were included, 82
in center 1 and 36 in Center 2. Median patient age in months at initial UTI was 4.2 (2.4-8.4)
months in center 1 and 3.0 (0.8-7.3) months in center 2. At time of follow-up patients in center
1 were median 7.4 (6.4-9.0) years of age and 8.5 (7.8-10.0) years of age in center 2.
Matched analysis
Baseline characteristics (table 1)
Thirty-six patients of center 1 were matched to 36 patients of center 2 without replacement
based on both age at baseline and age at follow-up. In the matched sample, median patient
age at initial presentation was 4.2 (2.4-8.4) months in center 1 and 3.0 (3.0-7.3) months in
center 2. At time of urethrocystoscopy median patient age was 4.4 (2.8-8.8) months in center
1 and 4.4 (3.2-10.7) months in center 2. At time of follow-up patients in center 1 were median
8.8 (7.5-9.5) years of age and 9.0 (7.9-10.1) years of age in center 2. Ultrasound outcomes
were traceable of all 36 (100%) patients treated in center 1 and of 24 (67%) patients treated
in center 2. Hydronephrosis based on ultrasound was reported in 17 (47%) of the patients in
center 1 and in 10 (42%) patients in center 2. Furthermore, VCUG was performed in 29 (80%)
and 36 (100%) of the patients, in center 1 and 2 respectively. High grade VUR (grade 3-5) was
found in 6 (21%) patients in center 1 and in 6 (17%) patients in center 2; low grade VUR (grade
1-2) was found in 1 (3.4%) and 4 (11%) patients in center 1 and 2 respectively.
Table 1. Baseline characteristics of boys with a urinary tract infection in the first year of life
Center 1 – N (%)
Median (IQR)

Center 2 – N (%)
Median (IQR)

Patients – N (%)

36 (100)

36 (100)

Age at first visit in months (median –IQR)

4.2 (2.4-8.4)

3.0 (0.8-7.3)

0.10

Age at urethrocystoscopy in months
(median –IQR)

4.4 (2.8 -8.8)

4.4 (3.2-10.7)

0.76

Age at follow-up in yrs (median –IQR)

8.8 (7.5-9.5)

9.0 (7.9-10.1)

0.01
0.01

Follow-up time in yrs (median – IQR)

8.4 (7.3-9.0)

8.4 (7.7-9.8)

Number of UTIs

1 (1-1)

1 (1-1)

VCUG performed

29 (80)

36 (100)

Grade 3-5

6 (20.7)

6 (16.7)

Grade 1-2

1 (3.4)

4 (11.0)

No

22 (75.9)

26 (72.2)

Ultrasound urinary tract performed

36 (100)

24 (66.7)

Hydronephrosis

17 (47)

10 (41.7)

Reflux

p-value

0.08
0.19

0.86

71

5

Chapter 5

Endoscopic treatment
Most boys in center 1 underwent urethrocystoscopy, 33 (92%), and desobstructive treatment was performed in 32 (89%). In center 2, 12 (33%) patients underwent urethrocystoscopy and desobstructive treatment was performed in 7 (19%) patients.
Primary and secondary outcomes (table 2)
More than 3 UTIs during life were reported in 8 (22%) patients in center 1 and 4 (11%) patients in center 2, p=0,21. There were no statistically significant differences between the
2 strategies for the other primary endpoint dry at daytime (hazard rate [HR] 0.66, 95% CI
0.39-1.12). In Cox regression analysis patients for endpoint dry both day and night comparing center 1 and 2 showed a HR of 0.76 (0.43 to 1.34). Analysis of urgency comparing
both treatment strategies showed a HR of 0.64 (0.21 to 1.95).
Table 2. Relation between urethral desobstruction management and voiding complaints later in life
in boys who had a urinary tract infection in their first year of life
Center 1 – N (%)

Center 2 – N (%)

HR (95% CI)

<3

28 (78)

32 (89)

0.21*

>3

8 (22)

4 (11)

Always

30 (83)

31 (86)

< 1 time a week wet

2 (5.6)

3 (8.3)

> 1 time a week wet

4 (11)

1 (2.8)

T1 – Follow-up
Prior UTIs

Dry at day time

Dry at night

0.66 (0.39-1.12)

0.39 (0.12-1.20)

Always

27 (75)

31 (86)

< 1 time a week wet

5 (14)

5 (14)

> 1 time a week wet

4 (11)

0 (0)

Dry both day and night

24 (67)

28 (78)

1-3 times a day

5 (14)

4 (11)

4-7 times a day

29 (81)

31 (86)

8-12 times a day

2 (5.6)

0 (0)

Urge ( ≥ most of the time)

7 (19)

5 (14)

0.70 (0.22-2.22)

Urgency

8 (22)

5 (14)

0.64 (0.21-1.95)

0.76 (0.43-1.34)

Frequency

*

Chi-square test
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Frequency Voiding Chart (table 3)
A total of 33 patients completed a 24-hr frequency voiding chart, 24 (67%) of center 1
and 19 (53%) of center 2. There were no differences in outcomes of the frequency voiding
charts between the two centers, see table 3.
Table 3. Frequency volume chart
Center 1
Median (IQR)

Center 2
Median (IQR)

p-value

Total N (%)

24 (100)

19 (100)

Total fluid intake (mL)

1250 (1042-1367)

930 (825-1312)

0.41

Total voided volume (mL)

825 (567-1094)

910 (595-1086)

0.67

Total voids/24 hours

6 (4-9)

5 (4-5)

0.01

Average fluid intake (mL)

178 (150-211)

181 (159-212)

0.73

Average voided volume (mL)

117 (90-180)

164 (145-217)

0.01

Incontinence N (%)

4 (17)

1 (5.3)

0.42
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DISCUSSION
The aim of this paper was to compare two different treatment strategies for infant boys who
presented with a UTI in the first year of life. This study is unique because two treatment strategies in two different centers were compared in order to gain more insight into the role of
subtle urethral anomalies in the pathogenesis of UTI and to study the benefit of early desobstructive treatment in terms of UTI, micturition symptoms and incontinence at later age.
Our study shows no differences between the two treatment strategies regarding our primary
and secondary outcomes; recurrent UTI, dry at daytime, dry both day and night and urgency-frequency. Because median age at UTI, median age at follow-up and follow-up time differed, and it is known that age plays a significant role on the process of gaining continence, we
matched boys from the two centers according to age at first UTI and age at follow-up. Probably
as a result of this matching procedure, baseline characteristics such as presence of VUR and
hydronephrosis were comparable for both groups and are also in concordance with another
large imaging study in children with urinary tract infection. 8, 9 This illustrates that the matching
improved baseline comparability between the 2 groups and thus reduced confounding; the
latter being the major threat to the validity of our non-randomized study comparing two strategies. However, it should be noted that both groups have relatively small numbers of patients.
Other studies investigating renal and bladder dysfunction after valve ablation reported postoperative daytime incontinence in 13% and 22% nighttime incontinence. However, inclusion
criteria, mean age at treatment and mean follow-up times differed widely between studies. 10
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Although initial group sizes differed in the two centers (the number of male infants with
a UTI was larger in center 1), response rates were comparable in both centers. The percentage of parents who agreed to cooperate in our study was higher than the mean
cooperation rate using telephone sampling of 56.5% described by the large KIDSCREEN
study. Their cooperation rate was comparable to our final response rate. 11However, not
all parents returned questionnaires by mail. Based on telephone follow-up conversations
this was mainly due to other priorities in family life. Particularly in completing the FVC’s
this played a major role.
Our cohort contained no patients with severe urethral obstruction as we excluded patient
with other urologic surgery than endoscopic valve resection (e.g. vesicostomy, ureterostomy). Furthermore as fetal ultrasound has become part of routine maternal screening since
2005 and the years before 2005 ultrasound screening was performed during a large part
of the pregnancies. Because of this, children with dilated uropathy were already detected
before any UTI could occur and the number of post-UTI diagnosed patients with obstructive uropathies has decreased. 12 For both reasons, it is likely that most of our patients at
most had a subtle obstruction.
There are several limitations of this study. First of all, the retrospective character causes
that we have no information on the intervening period between treatment and follow-up
at a later age. Many patients were referred back to the pediatrician after initial treatment
and our data collection was > 6 years after initial treatment. Although we found no differences in recurrence of UTIs, incontinence and LUTS on the longer term, it could be
that one of both treatment strategies has short term benefits, for example fewer UTIs
shortly after surgery or earlier gaining of continence. In order to avoid recall bias we have
deliberately chosen not to ask for the timeframe of gaining continence and UTIs during
the past years. A second limitation is the lack of investigation of the upper urinary tract at
follow-up. But, as these patients supposedly had at most mild obstruction, no impairment
of the upper tract was expected.13 In both centers, all children with renal function loss or
otherwise at risk are routinely closely followed by the pediatric nephrologist or urologist.
Furthermore, due to relatively small group sizes power is limited. Although hazard rates
are suggesting some direction, we cannot conclude that one treatment strategy is superior to the other because all confidence intervals show no significance.
During recent years, after 2006, the policy to perform low-threshold urethrocystoscopy
has undergone changes. Nowadays, urethrocystoscopy is performed less frequently in
infants after UTI. Only infants with severe hydronephrosis and/or associated clinical symptoms for infravesical obstruction qualify for urethrocystoscopy. Given the similar longer
term outcomes in both groups, we found insufficient evidence of benefit for low-threshold
urethrocystoscopy in all infant boys after a UTI. Taking into account the invasive character
of urethrocystoscopy and required anesthesia, we think that the routine use of urethrocystoscopy after every UTI in infancy is not justified. However, in case of gross abnormalities
of the urinary tract on US or VCUG and clinical signs suspect of obstruction as straining
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and pressing during micturition, one should not hesitate to perform urethrocystoscopy
and treat any anatomic abnormality of the urethra.

CONCLUSION
When comparing outcomes of two treatment strategies in infant boys with UTI, low
threshold urethrocystoscopy versus conservative treatment, we could not find clear differences in the incidence of UTI, incontinence or LUTS later in childhood. Early endoscopic
desobstruction should be applied with caution, may be solely in case of other indications
of infravesical obstruction than UTI alone.
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ABSTRACT
Objective
Overactive bladder (OAB) symptoms in boys may be due to (subtle) infravesical obstruction. This study assessed the long-term effects of two treatment strategies (low threshold
endoscopic desobstruction versus conservative treatment) on urinary incontinence (UI)
and urgency-frequency.
Material and methods
Boys with persistent OAB symptoms treated in two tertiary referral centers between 2006
and 2009 were included. Treatment strategy in center 1 was urethrocystoscopy (UCS) and
in case of obstruction urethral desobstruction and in center 2 conservative. The primary
outcome was time to being dry during daytime, secondary outcomes were being dry both
day and night and presence of urgency-frequency, using the ‘provisional’ International
Consultation on Incontinence Questionnaires Children’s Lower Urinary Tract Symptoms
(ICIQ-CLUTS) questionnaire. Data were analyzed using Cox proportional hazards models.
Results
Median age at start of treatment was 8.0 (IQR 6.4-9.4) years in center 1 and 8.4 (IQR 6.010.1) years in center 2. At baseline daytime incontinence was present in 100/104 children
(96%, center 1) and 37/44 (84%, center 2). In center 1, UCS was performed in 98 (93%)
boys, with desobstruction in 93 (88%), while in center 2 these numbers were 16 (36%),
and 5 (11%). There were no differences between groups after a mean follow-up of 5 years
concerning dry during daytime (HR 0.86, 0.56-1.30), dry both day and night (HR 0.72,
0.51-1.14), and presence of urgency-frequency (HR 0.67, 0.38-1.25).
Conclusion
In boys with persistent OAB symptoms, we found no difference in incontinence or urgency 5 years after treatment, between a conservative strategy and low threshold endoscopic
desobstruction. Whether short-term effects differ or whether there are subgroups that do
benefit from low threshold endoscopic strategy remains to be established.
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INTRODUCTION
Overactive bladder (OAB) complaints with or without daytime incontinence in boys are
bothersome. Although reported prevalence varies and have been shown to decline with
age1, urinary incontinence (UI) remains in some boys despite conservative treatment,
causing great distress and embarrassment. 2
Idiopathic detrusor overactivity may be the primary cause of persistent OAB. Alternatively,
there is some animal experimental and clinical evidence that a functional or anatomic infravesical obstruction may cause detrusor overactivity. 3, 4 Therefore, treatment of boys with OAB
can focus on either treatment of the overactive bladder or on detection and desobstruction
in case of anatomic obstruction of the urethra. Since no consensus has been reached with
regard to the importance of (relatively mild) urethral obstructions in boys presenting with
persistent OAB, treatment protocols differ between hospitals. In some, low-threshold urethrocystoscopy (UCS) is part of the treatment strategy when infravesical obstruction is likely or
cannot be ruled out and in others UCS is not standard in the treatment strategy of boys with
persistent OAB. We hypothesized that low-threshold endoscopic desobstruction added to
conservative treatment would be more effective than conservative therapy alone.
The purpose of this study is to investigate whether endoscopic desobstruction contributes to a decrease in voiding complaints in terms of urinary incontinence (UI) and lower
urinary tract symptoms (LUTS) later in childhood.

MATERIAL AND METHODS
Study population
We performed a follow-up study comparing boys referred with persistent OAB between
2006 and 2009 to two Dutch tertiary referral centers, the Wilhelmina Children’s Hospital in
Utrecht (center 1) and the Sophia Children’s Hospital in Rotterdam (center 2). Importantly,
in these two centers a clearly distinct treatment strategy has been used since 1980. All patients had a standard intake consisting of voiding and defecation history, physical examination with neurological examination [with special attention to the lumbosacral region],
ultrasound (US) of upper and lower urinary tract and uroflowmetry with US measurements
of residual urine.
In center 1, boys with OAB in whom infravesical obstruction was likely or could not be
ruled out because of presence of signs suggestive of urethral obstruction, UCS and eventual desobstruction was part of the treatment strategy. Infravesical obstruction was suspected in case of a weak stream, straining, a plateau shaped uroflowmetry and/or urodynamically high voiding pressures (>55 cm H2O).
Besides UCS, most patients were also treated conservatively consisting of alarm clock
therapy, antimuscarinics, urotherapy or a combination of these. In center 2, most pa81
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tients were treated conservatively also consisting of alarm clock therapy, antimuscarinics,
urotherapy or a combination of these. UCS was not part of the standard treatment strategy and was only performed when there was a clear indication of urethral obstruction
based on plateau shaped uroflowmetry and urodynamic study. The two treatment strategies were clearly distinct with respect to the low threshold performance of UCS and
eventual desobstruction in center 1 and high-threshold performance of UCS in center 2.
Cohort selection
In both centers, boys treated for OAB between 2006 and 2009 were retrieved using the
hospital diagnosis code registration database. To be included, patients with persistent OAB
had to be treated conservatively for at least one year before referral to one of the two
tertiary centers. We excluded patients with conservative therapy < 12 months, monosymptomatic nocturnal incontinence, neurogenic bladder disorders, congenital anomalies of the
penis (e.g. hypospadias or epispadias), previous urethrocystoscopy, other urologic surgery
(e.g. ureteral reimplantation, pyeloplasty) and syndromal disorders and/or mental retardation. Follow-up information from the patients was obtained by contacting parents. Parents
were asked by telephone to participate and to sign and return the informed consent form.
Patient characteristics and initial treatment
Clinical information was obtained by reviewing hospital records: age, date of first UTI,
preoperative diagnostic tests (radiologic imaging), (non) surgical treatment, and post operative complications according to the Clavien Classification of Surgical Complications
(CCSC) were recorded. Furthermore, performance of UCS and presence of urethral obstruction was scored retrospectively based on the surgery reports.
Outcomes
Parents were asked to fill in a Dutch translation of the ‘provisional’ ICIQ-CLUTS (International Consultation on Incontinence Questionnaire – Children’s Lower Urinary Tract Symptoms)
questionnaire, a questionnaire screening for lower urinary tract symptoms (LUTS) in children a
questionnaire based on the Utrecht Wilhelmina Children’s Hospital questionnaire for micturition complaints (see Appendix 1), and a 24-hour frequency voiding chart (FVC).
Our primary outcome measure was being dry at daytime. Secondary outcome measures
were being dry day and night and urgency-frequency. Being dry at daytime was defined as no incontinence during daytime and being dry day and night as no incontinence
during day and night. Presence of urgency-frequency was defined as either a micturition
frequency more than 7 times a day and/or urge to go to the toilet most of the time or
always. Definitions conform the standards recommended by the International Children’s
Continence Society were used except where specifically noted. Information on the primary and secondary outcome was collected through the ‘provisional’ ICIQ-CLUTS questionnaire, the first validated questionnaire to screen for paediatric LUTS developed by the
International Conference on Incontinence Questionnaire (ICIQ) Committee (www.ics.org).
We applied the definitions recommended by the ICCS, except where specifically noted.
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Data analysis
Data are presented as medians with interquartile ranges (IQR). Categorized data were analyzed using the chi-square test; continuous data were analyzed using the Mann-Whitney
U test. Cox proportional hazards analysis was used to estimate the relation between the
treatment strategies and time-to-being dry. To control for confounding, daytime incontinence status at baseline was included as a covariate in the Cox regression models. In a
separate analysis, we performed an analysis in a sub cohort that was matched for age at
treatment and age at the moment the questionnaire was filled in to control for dissimilarities
(different follow-up time) in the distribution of prognostic patient characteristics between
the two centers. Results are presented as hazard ratios with corresponding 95% confidence
intervals. The study was approved by the institutional ethics review board of both hospitals.

RESULTS
Patient characteristics (table 1)
Of 228 boys treated for persistent OAB complaints from 2006 to 2009 in center 1, 194
(85%) could be traced, 173 (76%) consented to participate and 105 (46%) patients returned the questionnaires. Of all 86 boys treated for persistent OAB between 2006 and
2009 in center 2, 68 (79%) could be traced, 62 (72%) consented to participate and 44
(51%) patients returned the questionnaires. In total, 149 patients were included: 105 from
center 1 and 44 from center 2. UCS was performed in 98 (93%) patients in center 1 with
desobstruction in 93 (88%). In center 2, UCS was performed in 16 (36%) boys, with desobstruction in 5 (11%). The median age at the start of treatment was 8.0 (IQR 6.4-9.4) years
in center 1 and 8.5 (IQR 6.5-10.2) years in center 2. At baseline, any daytime incontinence
was present in 101 (96%) patients of center 1 and 37 (84%) patients of center2; daytime
incontinence was present ≥ 7 times a week in 70/105 (67%) patients in center 1 and in
23/44 (52%) patients in center 2. Night-time incontinence was present in 81 (77%) and
40 (91%) of patients in center 1 and 2 respectively. Few clinically important differences
existed between patients treated in center 1 and 2. Age at follow-up tended to be higher
(0.8 year) and follow-up time was longer in center 2 (1.0 year).
Subgroup patient characteristics: wet during daytime at start of treatment
A total of 138 patients were wet during daytime at the start of treatment; 101 patients in
center 1 and 37 in center 2. The median age at the start of treatment was 7.8 (IQR 6.49.4) years in center 1 and 7.2 (IQR 5.9-10.1) years in center 2. Age at follow-up was 12.7
(IQR 10.8-14.1) in center 1 and 13.1 (IQR 12.0-15.0) in center 2. Of those with any day
time incontinence, daytime incontinence was present ≥ 7 times a week in 70/101 (69%)
patients in center 1 and in 23/37 (62%) patients in center 2.
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Table 1. Baseline characteristics
Center 1– N (%)

Center 2– N (%)

Median (IQR)

Median (IQR)

105 (100)

44 (100)

Age at start treatment (median –IQR)

8.0 (6.4-9.4)

8.5 (6.5-10.2)

0.47

Treatment time

2.0 (1.0-3.3)

1.7 (0.6-3.5)

0.38

Patients

p-value

Age at follow-up (median –IQR)

12.7 (10.8-14.2)

13.5 (12.1-15.3)

0.45

Follow-up time (median – IQR)

4.7 (3.8-5.6)

5.7 (4.6-6.4)

0.27

Attention deficit disorders

10 (9.5)

4 (9.1)

0.90

Incontinence at intake
Daytime incontinence

0.03

Yes

101 (96.2)

37 (84.1)

No

3 (2.9)

7 (15.9)

Unknown

1 (1.0)

0 (0.0)

Frequency of daytime incontinence
<1 time a week

0.03
4 (3.8)

5 (11.4)

2-4 times a week

10 (9.5)

0 (0)

5-6 times a week

4 (3.8)

0 (0)

7 or more times a week

70 (66.7)

23 (52.3)

Unknown

13 (12.4)

7 (15.9)

81 (77.0)

40 (90.9)

Nocturnal incontinence
Yes
No

20 (19.0)

4 (9.1)

Unknown

4 (3.8)

0 (0.0)

0.13

Primary outcome (table 2)
At the end of follow-up (after a mean duration of follow-up of 4.5 and 5.8 years in centers
1 and 2, respectively), the primary endpoint being dry at daytime was met in 63 out of 101
(62%) patients with daytime incontinence at the start of treatment in center 1 and in 25 out of
37 (67%) of boys with daytime incontinence at the start of treatment in center 2; hazard ratio
(HR) 0.86 [0.56-1.30]. The matched cohort included 44 subjects of each center. Within this
cohort, centers were comparable with respect to age at baseline (8.2 year center 1, 8.4 year
center 2) and age at follow-up (13.3 year center 1, 13.5 year center 2). The abovementioned
results for the primary outcome were confirmed in the matched cohort: (HR 0.80 [0.49-1.30]).
Secondary outcomes (table 2)
Dry both day and night was reported in 78 out of 105 (74%) in center 1 and in 36 out of 44
(82%) of boys in center 2; HR 0.72, 0.51 to 1.14. Presence of secondary outcome urgency
was reported in 38 (36%) of patients treated in center 1 and 15 (34%) of patients treated
in center 2. Cox regression analysis HR 0.67 (0.38-1.25).
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Table 2. Results according to two different treatment centers
Center 1 – N (%)
Patients

Center 2 – N (%)

105 (100)

44 (100)

UCS (N, %)

98 (93.3)

16 (36.4)

Age at urethrocystoscopy (median –IQR)

8.3 (6.7-10.0)

8.6 (6.8-9.6)

Desobstructive treatment

93 (88.6)

5 (11.4)

Hazard Ratio

Treatment

Daytime incontinence

0.86 (0.56-1.30)

never

67 (63.8)

35 (79)

≤ 1 time a week

19 (18.1)

6 (14)

Several times a week

15 (14.3)

1 (2.3)

Every day or more

4 (3.8)

2 (4.5)

Nocturnal incontinence
Never

66 (62.9)

31 (70.0)

< 1 time a week

20 (19.0)

8 (18.0)

Several times a week

5 (4.8)

2 (4.5)

Every day or more

14 (13.3)

3 (6.8)

Dry both day and night

78 (74.3)

36 (81.8)

0.72 (0.51-1.14)

LUTS

38 (36.2)

15 (34.1)

0.67 (0.38-1.25)

Frequency voiding chart (table 3)
A total of 74 patients completed a 24-hour FVC, 58 of center 1 and 16 of center 2. No
significant differences were found comparing outcomes of FVCs of both groups. Median
values of 24-hour voided volumes were: total: 1130 mL (IQR 935-1467) and 1100 mL
(960-1565), average voided volume 170 mL [IQR 135-216] and 166 mL [IQR 134-240]. The
median micturition frequency was 7 [IQR 6-8] in both groups. Eighteen patients (31%) in
center 1 reported incontinence versus 2 (12%) in center 2.
Table 3. Frequency Volume Chart (24 hour)
Center 1

Center 2

Median (IQR)

Median (IQR)

p-value

Total N (%)

58 (100)

16 (100)

Average fluid intake (mL)

209 (173-240)

219 (173-240)

0.43

Average voided volume (mL)

170 (135-216)

166 (134-240)

0.60

No. of Total voids/24 hours

7 (6-8)

7 (6-8)

0.64

Total fluid intake (mL)

1350 (1075-1581)

1500 (1255-1837)

0.28

Total voided volume (mL)

1130 (935-1467)

1100 (960-1565)

0.71

Incontinence N (%)

18 (31.0)

2 (12.5)

0.13
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DISCUSSION
The main purpose of this paper was to compare two different treatment strategies for boys
with persistent OAB symptoms despite conservative treatment. Idiopathic detrusor overactivity can be the primary cause of persistent OAB complaints.5 It is hypothesized that a
functional or anatomic infravesical obstruction may be the underlying cause of persistent
OAB with or without urinary incontinence.6 Proving that a (subtle) obstruction plays a significant role in OAB complaints is difficult, but when it does, complaints might resolve after
desobstructive treatment and bladder dysfunction at later age may be prevented.6
This study is unique because two treatment strategies in two different centers were compared
to gain more insight into the effect of a treatment strategy aimed at detecting and desobstructing subtle urethral anomalies to improve OAB complaints in terms of micturition symptoms and urinary incontinence at follow-up. Our data show that there was no significant difference with regard to our primary (dry at daytime) and secondary outcomes (dry both day and
night and urgency) between both centers at on average 5 years after treatment. It is known
that age plays a significant role in the natural course of becoming dry. The European Bladder
Dysfunction Study showed that besides cognitive treatment, time was the key to success in
treatment of OAB in most patients. 5 Testosteron in puberty is responsible for growth of the
penis and urethra and may play a role in becoming dry. 5 Age is one of the most important
predictors of continence during childhood. Children in center 2, however, were on average
almost one year older at follow-up compared to the children in center 1, which may bias a
direct comparison between centers. To adjust for this potential bias, we took age as the basis
(time axis) of our Cox regression model. Results of this analysis were consistent with a separate analysis in which we analysed a subset of children who were matched. Other potential
confounders (e.g. in center 1 there were relatively more boys who had daytime incontinence)
were controlled for in multivariate Cox regression analysis, which did not materially change
the results. Nevertheless, results could still be biased due to unmeasured confounders. However, since the most important predictors of daytime continence were controlled for, we consider the potential for such confounding small.
Although results are similar for both groups, it should be noted that a considerable part of
boys in both groups remained incontinent in spite of long-term treatment. Persistence of
incontinence despite intensive treatment is consistent with earlier studies.2, 7 Furthermore,
we also found persistence of urgency symptoms in a significant part of the boys at follow-up
in both groups. An explanation of persistent incontinence and urgency might be that bladder dysfunction in these boys was not caused by an anatomic infravesical obstruction but
rather by a functional obstruction or that there was idiopathic overactive bladder syndrome.
Persistence of symptoms might also be caused by irreversible change in bladder function
due to anatomic obstruction, lasting after elimination of the obstruction.
Our study has several limitations. Since this is not a randomized trial, baseline differences
between the two comparison groups may bias our findings (confounding). Also, although our
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interest lies in comparing two treatment strategies, we actually compared centers in which
these strategies are implemented. Observed differences (or absence thereof) between centers can then be attributed to differences in the treatment strategy, but may also be the result
of differences in other local protocols, expertise of the treating doctor, and care paths around
urinary incontinence. In this study, we compared two tertiary care hospitals, both with trained
urotherapists, and therefore we assume that the observed difference in the outcome between
centers can indeed be attributed to difference in treatment strategy. Furthermore, group sizes
differed in the two centers: the number of treated boys was larger in center 1 than in center
2. However, the response rates were comparable for both centers.
The percentage of parents and children who agreed to cooperate in our study was slightly
lower compared to the mean cooperation rate using telephone sampling of 56.5% described by the large KIDSCREEN study. 8 Based on telephone follow-up conversations
this was mainly due to other priorities in family life. Puberty phase of the boys might also
have played a role. Particularly motivation to complete the FVC’s appeared to be missing,
whereby both abovementioned factors played a major role.
Based on our study results we can conclude that 5 years after treatment of boys with persistent
OAB, there are no major differences in outcome (daytime incontinence, day and nighttime incontinence or urgency) between a low threshold endoscopic desobstruction treatment strategy
and a conservative treatment strategy. It should be emphasized that there may be subgroups
in which a more invasive strategy is beneficial, but our study lacked power to detect clinically
relevant subgroups. In addition, it cannot be ruled out that a more invasive strategy brings
early relief, since we did not measure the short-term effect of the two strategies. Short term
relief (6-16 months) after urethral desobstruction in incontinent boys refractory to conservative
treatment has been shown in one study: 31% of boys were cured and 37% showed significant
improvement. 6 However, in that study, outcome was not measured with a standardized questionnaire and results were not compared with conservative treatment.6 Although it would have
been interesting to be informed about the course between treatment and follow-up after 5
years, we deliberately have chosen to ask whether the child was dry and not how long the child
was already dry, because of the high risk of recall bias. 9 Because the influence of time and any
natural fluctuation in outcomes are not yet known, and because we have no insight in the benefit of urethral desobstruction in specific subgroups, further investigation is warranted.

CONCLUSION
The benefit of endoscopic desobstruction in boys with urge incontinence and suspected
infravesical obstruction to prevent LUTS and urinary incontinence on the longer term
could not be confirmed. It cannot be ruled out that a more invasive strategy brings early
relief or that there may be a subgroup in which more invasive strategy is beneficial, our
study could not confirm this. Regular follow-up evaluation of incontinence and urgency
complaints until after puberty will hopefully clarify the real efficacy of treatment.
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APPENDIX 1

‘Voorlopige’ ICIQ-CLUTS
VERTROUWELIJK
In te vullen door ouder/verzorger van het kind
Veel kinderen hebben klachten van de urinewegen. Beantwoording van de volgende vragen helpt
ons mogelijke problemen van de urinewegen aan te tonen of uit te sluiten.
1.

Geboortedatum van uw kind:
……../……/……
dag/maand/jaar

2.

Is uw kind (kies 1 optie):

Meisje

Jongen

3.

Heeft uw kind de afgelopen 4 weken een blaasontsteking gehad?
o
ja
o
nee
o
onbekend

Wij vragen u de volgende vragen te beantwoorden, en hierbij te bedenken hoe de situatie gemiddeld was over afgelopen 4 weken.
4.

Hoe vaak plast uw kind in bed?
o
nooit
o
ongeveer 1x per week of minder
o
meerdere keren per week
o
iedere nacht

5.

Hoe vaak plast uw kind overdag in de broek?
o
nooit
o
1x per week of minder
o
2 à 3 keer per week
o
1x per dag of meer

6.

Hoe vaak plast uw kind overdag?
o
1 – 3 keer per dag
o
4 – 7 keer per dag
o
8 – 12 keer per dag
o
Meer dan 12 keer per dag

7.

Als uw kind moet plassen, moet hij/zij zich dan haasten naar het toilet?
o
nooit
o
soms
o
meestal
o
altijd
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‘Voorlopige’ ICIQ-CLUTS
VERTROUWELIJK
Wij vragen u de volgende vragen te beantwoorden, en hierbij te bedenken hoe de situatie gemiddeld was over afgelopen 4 weken.
8.

Probeert uw kind het plassen uit te stellen door de benen te kruisen, te hurken, etc?
o
nooit
o
soms
o
meestal
o
altijd

9.

Perst uw kind mee om te beginnen met plassen?
o
nooit
o
soms
o
meestal
o
altijd

10.

Plast uw kind in de broek als hij/zij haast heeft om te gaan plassen?
o
nooit
o
soms
o
meestal
o
altijd

11.

Moet uw kind kort na het plassen weer naar het toilet voor een plas?
o
nooit
o
soms
o
meestal
o
altijd

12.

Hoe vaak heeft uw kind ontlasting?
o
iedere dag
o
om de dag
o
twee keer per week
o
één keer per week of minder
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Aanvullende Vragenlijst
VERTROUWELIJK
1.

Verloopt de plasstraal onderbroken bijvoorbeeld in stukjes en beetjes/losse scheutjes?
o
ja
o
nee
o
soms
o
onbekend

2.

Is het plassen weleens pijnlijk?
o
ja
o
nee
o
onbekend

3.

Is uw kind bekend met blaasontstekingen?
o
ja
o
nee

4.

Zo ja, hoe vaak?
o
Minder dan 3 keer
o
3-10 keer
o
Meer dan 10 keer

5.

Had uw kind koorts bij een blaasontsteking?
o
Nee
o
1 keer
o
Enkele keren
o
Altijd
o
Niet van toepassing

6.

Zijn de infecties bewezen middels een urinekweek?
o
Altijd
o
Soms
o
Nooit
o
Niet van toepassing

6
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VERTROUWELIJK
7.

Hoe ziet de ontlasting er meestal uit?
o
Normaal
o
Keutels/knikkers
o
Koeienvlaai
o
Onbekend

8.

Heeft uw kind wel eens ontlasting in de onderbroek (vegen)?
o
Ja
o
Nee
o
Onbekend
Zo ja, hoe vaak? …………….(aantal per week)

9.

Is de ontlasting eens in de 7-30 dagen zo groot dat er ten minste 2x moet worden doorgespoeld?
o
Ja
o
Nee

10.

Heeft uw kind buikpijnklachten?
o
Altijd
o
Soms
o
Nooit

11.

Zo ja, wordt de buikpijn minder na……?
o
Plassen
o
Poepen
o
Onafhankelijk van plassen/poepen
o
Niet van toepassing
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ABSTRACT
Objective
To study whether boys who underwent transurethral treatment of (mild) infravesical obstruction during childhood have lower urinary tract symptoms and complications at young
adult age.
Materials and methods
Young adult men who underwent transurethral treatment for infravesical obstruction as
a child were contacted. The following measurements were done: International Prostate
Symptom Score (IPSS), International Consultation on Incontinence Modular Questionnaire on Urinary Incontinence (ICIQ-UI), frequency volume chart (FVC) uroflowmetry and
post void residual (PVR). A reference group of 151 male students who completed IPSS
and underwent uroflowmetry was used as reference group to compare with patients.
Results
Of 135 traceable patients, 87 men [median age 21.9 years; IQR:19.6-25.6] returned the
questionnaires and 71 performed uroflowmetry. Median age at initial treatment was 7.9
years [IQR:1.0-10.8]. Compared to men in the reference group, patients had similar IPSS
and QoL scores; median IPSS was 3 and IPSS-QOL 1 [IQR 0.0-1.0]. Urgency incontinence
and postmicturition incontinence was reported in 2.4% respectively 8.5%. FVC’s (n=29)
showed normal frequency and voided volumes. Uroflowmetry results were comparable to
the reference group, although 16 (22.5%) patients voided volumes >600mL. One patient
had urethral stricturing and one a significant PVR.
Conclusion
Young adult men treated for (mild) urethral obstruction in childhood have few micturition
symptoms and good uroflowmetry results, not different from a reference group. Some
patients however report incontinence, and this group deserves close attention. Late complications were rare.
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INTRODUCTION
Infravesical obstruction can be congenital or acquired. Posterior urethral valves (PUV)
are the most common cause of congenital bladder outflow obstruction in boys and have
a broad clinical spectrum, which may cause minor to severe urinary tract dysfunction.1, 2
Other causes of infravesical obstruction are meatal stenosis, mohrman ring, obstructing
bladder neck and urethral strictures. Endoscopic transurethral treatment of the obstructing structure is preferred.2-4
Previous research in this field has focused on short and long-term outcomes of boys
with severe infravesical obstruction.1, 3-5 Endpoints often reported are renal function and
vesico- ureteral reflux (VUR). Contrary to severe infant cases which are mostly diagnosed
prenatally, some authors have suggested that urinary tract infections (UTIs) or urinary incontinence (UI) in boys presenting later in childhood may be due to mild valve disease.6,7
Although the long-term effects of mild valve disease are probably less severe, the exact
prevalence of lower urinary tract symptoms (LUTS), UTIs and UI is unknown.
Therefore, the aim of this observational cohort study is to investigate the prevalence of
LUTS, UTIs and UI in young adult men after transurethral treatment of infravesical obstruction during childhood and to study whether outcomes are comparable to men in a
reference group.

MATERIALS AND METHODS
Study Population
All urethrocystoscopic procedures were retrieved through the hospital surgical registration database and manually checked for patients who underwent transurethral treatment
for infravesical obstruction (endoscopic valve resection (EVR), incision mohrman ring,
bladder neck incision, urethrotomy stricture, incision syringocele) between January 1987
and December 1996. Clinically, obstruction was suspected in boys with weak stream,
straining, or abnormal findings at ultrasound (US) or uroflowmetry. We included patients
18 years or older at the time of study, who had endoscopic treatment of an infravesical
obstruction as a child. Exclusion criteria were: urinary diversion, syndromal disorders, neurogenic bladder disorder or a congenital anomaly of the penis, e.g. hypospadias or epispadias. Presenting symptoms and age at diagnosis were obtained by reviewing hospital
records. Patients’ contact details were obtained by contacting parents and general practitioners. Patients were asked by telephone to participate. Subsequently, they were asked
to sign the informed consent form and to complete mailed questionnaires. Thereafter,
patients were invited to perform uroflowmetry at our outpatient department. Possible selective response was checked. Data of IPSS, IPSS-QOL and uroflowmetry were compared
with data from a reference group: male medical students aged 18 to 30 years, with no
neurological or urological history, obtained from a previous study. 8
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Study Parameters
Primary outcome measures were LUTS and UI. Secondary outcomes were uroflowmetry
and long-term complications.
Questionnaires. All patients filled in the International Prostate Symptom Score (IPSS)9
including the IPSS quality of life question (IPSS-QOL, range 0-6), question seven to twelve
of the developmental version of the International Consultation on Incontinence Modular
Questionnaire on Urinary Incontinence (ICIQ-UI)10, 11, and a frequency volume chart (FVC)
were used. The ICIQ-UI contained six questions about urgency, urge-, stress- and nocturnal incontinence, postmicturition incontinence (PMI) and incontinence e.c.i. Scores range
from 0 (never) to 4 (all the time) and symptoms were considered significant when present
more than 1/3 of the time. Linked to the developmental version of the ICIQ-UI symptom
score there is a bother score, ranging from 0 (no problem) to 4 (severe problem). Two
more questions were added on urinary tract infections. A FVC was done to obtain data
on daytime frequency, night-time frequency, voided volumes, total diuresis, urgency and
incontinence.
Uroflowmetry. Uroflowmetry was performed using an UroDyn® 1000 (uroflowmeter).
Flow pattern, Qmax (mL/s), voided volume (mL) and voiding time (s) were analyzed. The
Pernkopf nomogram was used to analyse Qmax versus voided volume.12 Too large voided
volumes were defined as >600mL.12, 13 Post void residual (PVR) was measured with a BladderScan® and defined significant in case of >100 mL or >20% of voided volume.
Patients with IPSS-score >19, abnormal uroflowmetry results: i.e. Qmax <10 mL/sec, abnormal flow pattern, volume >700 mL or significant PVR, were invited for further consultation and investigation.
Data Analysis
IPSS scores, IPSS-QOL, number of UTI episodes, ICIQ-UI scores, Qmax, voided volumes,
PVR and micturition diary parameters were analyzed using descriptive analysis. Data
were presented as medians with interquartile ranges (IQR). IPSS and uroflowmetry results
were compared with the reference group. Categorized data were analyzed using the chisquare test; continuous data were analyzed using the Mann-Whitney U test. All data were
analysed using IBM-Statistical Package for the Social Sciences®, version 20 for Windows.
This study was approved by the local ethical committee.
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RESULTS
General
Of 396 patients who underwent endoscopic treatment for infravesical obstruction, 135 were
traceable and could be invited, 128 consented to participate and 87 patients returned the questionnaires (64.4%). One patient withdrew due to unrelated medical reasons; the other men did
not return the questionnaires for unknown reasons. Of the included patients: 51 (58.6%) had
undergone EVR, 22 (25.3%) EVR in combination with endoscopic incision of another infravesical
obstruction (mohrman ring, meatal stenosis, obstructing bladder neck, urethral stricture, syringocele) and 14 (16.1%) treatment of another infravesical obstruction and no EVR. This distribution was in concordance with the not traceable/non responding patients; 181 (52.8%) underwent EVR, 96 (28.0%) EVR in combination with treatment of another infravesical obstruction and
66 (19.2%) treatment of another infravesical obstruction and no EVR (p= 0.61), table 1.
Table 1. Baseline characteristics of patients and a reference group of similar age without urological history.

N

Total of patients

Uroflowmetry

FVC

Reference group 9

87

71

29

151

9.6 (4.1-11.7)

-

Median age in yrs (IQR) at 1 EP

7.9 (1.0-10.8)

8.4 (2.1-10.9)

Median age in yrs (IQR) at follow-up

22.1 (20.4-25.6)

22.2 (19.6-25.6) 22.1 (19.2-24.9) 21 (20-23)†

Median follow-up time in yrs (IQR)

17.3 (11.5-20.3)

16.7 (11.3-20.3) 13.7 (10.0-19.3) -

Hydronephrosis

7 (8.0)

4 (5.6)

0 (0.0)

NA

Urinary tract infection

30 (34.5)

24 (33.8)

7 (24.1)

NA

Urinary incontinence/LUTS

50 (57.5)

43 (60.6)

22 (75.9)

NA

Valve resection

72 (82.7)

58 (81.7)

26 (89.6)

Bladder neck incision

11 (12.6)

9 (12.7)

1 (3.4)

Incision Mohrman ring

5 (5.7)

3 (4.2)

4 (13.8)

Incision colliculus seminales

4 (4.6)

2 (2.8)

1 (3.4)

Incision syringocele

1 (1.1)

0 (0.0)

0 (0.0)

Internal urethrotomy

3 (3.4)

3 (4.2)

1 (3.4)

11 (12.6)

9 (12.7)

6 (20.7)

st

Presenting symptom, n (%)

Endoscopic procedures*, n (%)

Meatus dilatation/ meatusplasty/
distal urethrotomia

7

NA

Number of EP’s, n (%)

NA

1 time

65 (74.7)

53 (74.6)

23 (79.3)

2 times

15 (17.2)

13 (18.3)

4 (13.8)

3 times

5 (5.7)

5 (7.0)

2 (6.9)

4 times

2 (2.3)

0 (0.0)

0 (0.0)

Abbreviations: EP endoscopic procedure; IQR inter quartile range; FVC=Frequency Volume Chart; NA not applicable.
* The number of endoscopic procedures exceeds the number of patients. Some patients had more than one procedure during surgery.† p = 0.013
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Out of the 87 patients, a total of 74 patients performed uroflowmetry (85%). Uroflowmetry results were excluded in 3 patients because the voided volume was <100 mL. Median
age at initial transurethral treatment was 7.9 [IQR 1.0-10.8] years. Median age at follow-up
was 22.1 [IQR 20.4-25.6] years. The median follow-up time since the first endoscopic
procedure was 17.3 [IQR 11.5-20.3] years. Compared to the reference group, patients
were 1.1 years older. The 87 included patients initially presented with hydronephrosis in
7 (8.0%), UTI in 30 (34.5%) and UI/LUTS in 50 (57.5%). This distribution is in concordance
with that of the not traceable/non responding patients, presenting with hydronephrosis
in 21 (6.2%), UTI in 109 (32%) and UI/LUTS in 209 (62%) (p=0.71).
Questionnaires
IPSS. Out of 87 included patients at baseline, 82 (94.2%) patients fully completed the IPSS.
Eleven (13.4%) reported to have no symptoms, 60 (73.2%) mild symptoms and 11 (13.4%) moderate symptoms. Men in the reference group reported no or mild symptoms in 89.4% and
10.6% moderate symptoms. Severe symptoms were not reported in either group. IPSS scores
did not significantly differ between patients and the reference group (p=0.42), (table 2).
Table 2. Comparison of IPSS and uroflowmetry between patients and men in the reference group
Patients

Reference group 8

N (%)

N (%)

82

151

p-value

IPSS
No. respondents (%)
Median IPSS (IQR)

3 (1.75-6.0)

3 (2.0-6.0)

0.45

No. score 0-7 (no/mild symptoms), (%)

71 (86.6)

135 (89.4)

0.44

No. score 8-19 (moderate symptoms), (%)

11 (13.4)

16 (10.6)

No. 0-1 no weakness

75 (91.5)

117 (77.5)

No. 2-5 weakness

7 (8.5)

34 (22.5)

Median IPSS-QOL (IQR)

1 (0-1)

0 (0-1)

No. (Very) satisfied (0-3)

76 (92.7)

140 (92.7)

No. (Very) dissatisfied (4-6)

6 (7.3)

11 (7.3)

No. successful (%)

71 (100)

138 (100)

No. plateau –shaped curve (%)

3 (4.2)

7 (5.1)

0.74

Median Qmax in mL/sec (IQR)

31.4 (21.8-42.4)

28.7 (23.7-37.7)

0.76

Median voided volume in mL (IQR)

412 (236-562)

391 (243-656)

0.62

Median voiding time in sec (IQR)

23.0 (16.0-36.0)

22 (15-37)

0.45

Median PVR in mL (IQR)

50.0 (17.0-96.0)

NA

-

No. PVR > 100 mL or > 20% of voided volume

20 (28.2)

IPSS-5 stream strength (%)

0.01

0.93

Uroflowmetry

Abbreviations: ICIQ-UI International Consultation Incontinence Questionnaire- Urine Incontinence;
IPSS International Prostate Symptom Score; IQR inter quartile range; mL milliliters; NA not available; No. number; sec seconds; QoL quality of life.
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IPSS-QOL. Patients and men in the reference group reported a median of 1 (delighted)
[IQR 0-1] on the quality of life due to urinary symptoms.
ICIQ-UI. Eighty-six patients completed the ICIQ-UI questionnaire. Of those with significant incontinence (>1/3 of time), urge incontinence, stress incontinence, incontinence
e.c.i. and PMI were seen in 2.4%, 0%, 0% and 8.5% respectively (table 3). Significant urge
incontinence and PMI was reported in 2 and 7 patients.
Table 3. International Consultation on Incontinence Questionnaire-Urinary Incontinence (ICIQ-UI)
and frequency volume chart (FVC)
ICIQ-UI (n=82)

n (%)
Never

< 1/3 of time

1/3 – 2/3 of time

> 2/3 of time

Urgency

51 (62.2)

25 (30.5)

6 (7.3)

0 (0.0)

Urgency incontinence

61 (74.4)

19 (23.2)

2 (2.4)

0 (0.0)

Stress incontinence

79 (96.3)

3 (3.7)

0 (0.0)

0 (0.0)

Incontinence e.c.i.

75 (91.5)

7 (8.5)

0 (0.0)

0 (0.0)

Postmicturition incontinence

48 (58.5)

27 (32.9)

6 (7.3)

1 (1.2)

FVC (n=29)

Median

IQR

Total voids/24 hours

6

4.2-6.0

Average voided volume (mL)

299

223-419

Maximal voided volume (mL)

477

329-600

Total voided volume (mL)

1,740

1,200-2,170

Total fluid intake (mL)

1,850

1,262-2,182

Urge (n)

2

1-2

Pain (n)

0

0

Incontinence (n)

0

0

7

Abbrevations: IQR interquartile range; mL milliliters; n number of patients.

Frequency Volume Charts
Thirty-nine patients returned the FVC, 10 were excluded because of incompleteness.
Median values of voided volumes were: total: 1740 mL [IQR 1200-2170], average: 299 mL
[IQR 223-419] and maximal: 477 mL [IQR 329-600]. The median micturition frequency was
six; in 6/29 patients <four or >seven. Six/29 patients voided at least once >600 mL. Three
patients reported major urgency; none of them reported pain or UI (table 3).
Uroflowmetry
Seventy-one patients performed uroflowmetry. Median Qmax was 31.4 mL/sec [IQR 21.842.4], median voided volume 412 mL [IQR 236-562] and median voiding time 23.0 sec-
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onds [IQR 16.0-36.0]. Overall, Qmax, voided volume and voiding time in patients did not
differ from the values in the reference group. A plateau-shaped pattern was seen in 3/71
patients (7.3%) and in 7/138 men (5.1%) in the reference group (p=0.79). The median PVR
of all 71 patients who performed uroflowmetry was 50.0 mL [IQR 17.0-96.0]. In this group,
significant PVR was measured in 20 (28.2%) patients, median 120 mL [80.0-161.0]. Uroflow measurements were within the 95th percentile of the Pernkopf nomogram in 66/71
(93%) patients and in 134/138 men (97%) in the reference group (p=0.16) (figure 1).
Figure 1. Pernkopf nomograms

Legend: Pernkopf nomogram shows maximum urine flow (Qmax) and voided volume on uroflowmetry in patients (A) and men in the reference group (B). 8 Solid curves represent mean. Dotted
curves represent 95th percentile.

Further follow-up
Uroflowmetry showed an abnormal pattern in six patients. Three had an interrupted flow
pattern, including two patients with a significant PVR, and three a plateau-shaped curve,
all three had a significant PVR. All six patients were advised to revisit the outpatient department for further analysis. Three patients (two with interrupted flow) showed up for
further consultation and investigation. Renal ultrasound and VCUG were normal in both
patients and clean intermittent catheterisation was advised in one. One patient had a
plateau-shaped curve, an IPSS of 4, a frequency of 4/24 hours and an average voided
volume of 383 mL. VCUG showed a stricturing of the proximal bulbar urethra and urethroplasty was proposed. The three patients who did not show up for consultation reported a
median IPSS of 5 [IQR 0.25-5.75] and an IPSS-QOL of 1 [IQR 1.0-1.0].
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DISCUSSION
In this study we investigated LUTS and UI in young men with transurethral treatment for
infravesical obstruction in childhood. This study is unique because most boys presented
in infancy or in childhood with UTI, UI or LUTS instead of hydronephrosis. Patients with
urinary diversion were not included, therefore it is likely that they represent the mild end
of the infravesical obstruction cases, and more in particular the mild end of the PUV spectrum. Moreover, the follow-up is long, into young adulthood, and the number of patients
is large. Previous studies into the long term follow-up after endoscopic valve resection
are generally focused on severe infant cases associated with renal/upper urinary tract
disorders and other outcome measurements as renal function.14-16
In our study we found that patients had the same median IPSS of 3 points as men in the
reference group. Although there is no reference standard for IPSS values in young asymptomatic men, two relatively large studies reported lower percentages of patients with
moderate scores: IPSS ≥8 was reported by 2 to 5%.17, 18 It is unclear why our reference
group had higher scores than found in literature.
In our group 2.4% reported significant urgency incontinence. Compared to healthy young
men, the EPIC study reported any UI in 2.4% and Markland et al. reported moderate to
severe UI in 0.7%.19, 20 A review on outcome after transurethral treatment of infravesical
obstruction showed that post treatment 19% suffered from UI and that urodynamic bladder
dysfunction was seen in 55% of patients.16 Tikkinen et al found that any urgency incontinence was increased at least 3-fold in patients treated for PUV compared to controls, 14.7%
vs. 3.0%.21 The fact that we found fewer patients with UI may be explained by the relatively high number of patients with mild infravesical obstruction. No patients reported stress
incontinence or incontinence e.c.i. at follow-up. This may illustrate that endoscopic valve
resection has been effective or that these patients had a relative mild form of obstruction.6
An unexpectedly relatively high number of patients reported PMI at follow-up. Though
PMI is known to be more prevalent after hypospadias surgery 22, we have no explanation
for the occurrence of PMI in boys treated for infravesical obstruction. It might be caused
by a post micturition detrusor contraction in a predisposed overactive bladder, but we
have no urodynamic study of these patients to support this theory.
The FVC’s show predominantly normal results, with on average normal frequency and
voided volumes. A minority of patients had a too low or too high frequency or too large
voided volumes. Although there are sparse published data concerning reference values
of the 24-hours micturition diary, our findings are in agreement with the findings in a comparable population.23 Uroflowmetry results were likewise reassuring except for relatively
large voided volumes in a few patients. Voided volume as well as voided volume plotted
against Qmax was within the normal range in most patients and did not differ from the
reference group. A plateau shaped curve was found in some patients but equal to the
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reference group. In literature low flow patterns without urethral stricture are described,
possibly caused by detrusor hypocontractility.24 Hypocontractility of the bladder is often
accompanied by PVR. We found a significant PVR in 28.2% of the patients; PVR is a wellknown late occurring issue in patients treated for infravesical obstruction.24, 25
Although average scores for LUTS and average uroflowmetry results were quite gratifying, there were a small number of patients with moderate symptoms or abnormal flow
results. These patients were all invited for further consultation, however, only three signed
up. Further analysis showed normal upper tracts in all three, repeatedly large PVR in one,
urethral stricture in one and no abnormalities in one. The condition of the patients who
did not show up is unknown. For this reason, we recommend low threshold investigations
of the urinary tract in all patients who had endoscopic resection in the past.
One of the limitations of this study is that only 31.2% of all treated patients could be
traced, which is probably due to the large time interval between treatment and follow-up
in which many people have moved or got a new phone number. They remained untraceable despite requesting recent contact information from the GP. From the 135 patients
who were traced, 128 consented to participate and ultimately 87 (64.4%) patients returned the questionnaires whereof most patients visited our outpatient clinic to perform
uroflowmetry. A high response rate is viewed as desirable and as an important criterion
by which the quality of a survey is judged, because a higher response rate implies less
potential non-response bias. The response rate compares with a large meta-analysis by
Shih et al showing an average response rate for young adults of 45% for mail surveys
and a response rate of 60% of traceable patients obtained by Larcombe.26, 27 Although
the initial distribution of presenting symptoms at initial presentation and distribution of
endoscopic treatments of the patients who could not be traced was comparable to that of
the included patients, selective response cannot be entirely excluded. The finding of only
one urethral stricture does not exclude the existence of other complications; those invited
for further investigation frequently did not show up. Furthermore, normal Qmax does not
exclude urethral obstruction, in particular in young patients.28 Pressure flow studies could
have proved obstruction, but since the expected low number of strictures in this group,
we consider an invasive study in all patients as non-ethical.
Also, the performance of IPSS in young adult men has not been well studied. Therefore
IPSS may underestimate voiding problems. However, IPSS and ICIQ-UI show corresponding results. Unfortunately, we have no information on the intervening period between
treatment and follow-up at young adult age, since many patients were referred back to
the paediatrician after initial treatment. Another shortcoming of this study is the lack of US
to check upper tracts. However, the few patients who came for further investigation had
normal upper tracts. Finally, only one uroflowmetry measurement was done. As is known
from previous work, two successive uroflowmetry sessions of the same patient may vary,
but variation is minimal.29 We have chosen to do only one measurement mainly from a
practical point of view.
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CONCLUSIONS
Young adult men treated for (mild) urethral obstruction in childhood have few micturition
symptoms and good uroflowmetry results, not different from a reference group. Some
patients however report incontinence, and this group deserves close attention. Late complications were rare.
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ABSTRACT
Objective
To investigate the long-term effect of superficial bladder neck incision (SBNI) on ejaculation and micturition in boys with posterior congenital urethral obstruction and secondary
bladder neck obstruction. SBNI is controversial at young age, with retrograde ejaculation
after puberty as main concern.
Materials and methods
In boys with infravesical obstruction, SBNI was performed in case of a persistent bladder
neck obstruction after earlier desobstruction or in case of primary severely obstructive
bladder neck. Males that had SBNI during childhood after PUV incision or relief of other
obstruction between 1986 and 2003 were included. Evaluation was done by International
Continence Society male sex questionnaire, International Prostate Symptom Score, developmental International Consultation Modular Questionnaire on Urinary Incontinence,
frequency volume chart (FVC) and uroflowmetry.
Results
Of 79 traceable patients, 40 (50.6%) participated. Of these, 37 (92.5%) completed all
questionnaires, 28 (70%) performed uroflowmetry and 10 (25%) completed FVCs. Median
age at SBNI was 4.7 (IQR 0.6-8.5) years and was 19.6 (IQR 17.3-20.9) years at follow-up.
None of the men experienced retrograde ejaculation, 4/37 (10.8%) reported possibly
reduced ejaculatory volume. Eight (22%) had moderate lower urinary tract symptoms
(LUTS) and 2 (5.4%) moderate incontinence. Median Qmax was 30.1 mL/s (IQR 24.4-42.6
mL/s). Median maximum voided volume was 410 mL (IQR 300-500 mL).
Conclusions
SBNI in boys can be done safely and does not cause retrograde ejaculation or additional
lower urinary tract dysfunction. Adults show moderate LUTS in 22% and urinary incontinence in 5.4%. The value of the bladder neck incision has to be proven yet.
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INTRODUCTION
Bladder neck obstruction (BNO) is a condition described as an insufficient opening of the
bladder neck during voiding due to a functional or anatomic narrowing of the bladder
neck and was first described by Marion in 1933.1 The underlying cause of primary BNO
remains unclear. In boys with posterior urethral valves (PUV), BNO is often present and
caused by detrusor hypertrophy with subsequent narrowing of the bladder neck.2,3 In
most cases of PUV, BNO disappears spontaneously over time after PUV incision due to
disappearance of detrusor hypertrophy. Persistent BNO after PUV or other obstruction
incision may contribute to lower urinary tract symptoms (LUTS), urinary incontinence (UI),
urinary tract infections (UTIs) and vesicoureteral reflux (VUR).3-6 Untreated persistent bladder outlet obstruction may lead to progressive symptoms, as well as upper and lower
urinary tract decompensation.2,7
In the past, persistent bladder neck obstruction in children has been treated by Y-V bladderneck plasty with dramatic results for the functioning of the lower urinary tract. Others treated bladder neck obstruction by temporary vesicostomies or by alpha blocking
pharmaceuticals. Many believe that bladder neck hypertrophy and narrowing is just the
consequence of a more distal obstruction and does not act as an obstruction itself. After endoscopic valve resection (EVR) the appearance and function of the bladder neck
usually improves.3 In 1973 Turner-Warwick et al. introduced a bladder neck incision (BNI)
technique in adults.8 This bilateral deep incision technique often resulted in total incontinence.3 After bilateral bladder neck incision in adult men, retrograde ejaculation occurs
in 21%.9 Also unilateral BNI in adults reduced sperm count to 70%, while a limited unilateral BNI seemed to preserve antegrade ejaculation in most men. 10-11 In order to avoid
complications, when needed, we perform a unilateral superficial bladder neck incision
(SBNI) only. It is unknown whether complications after BNI in adults such as retrograde
ejaculation, reduced sperm count, and bladder neck stricture, will also appear after SBNI
in early childhood. In particular, retrograde ejaculation is a concern for these boys who
might want to become fathers in the future. For this reason SBNI in boys and young men
remains controversial.
The primary goal of this study was to investigate the presence of retrograde ejaculation
on the long term after unilateral SBNI performed during childhood. The second goal of
the study was to evaluate long term voiding symptoms. Primary investigation tools were
questionnaires concerning sexual function and voiding problems.
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MATERIALS AND METHODS
Study population
This observational cohort study was approved by the local ethical committee. Male patients who underwent transurethral treatment for infravesical obstruction at our institution
between January 1985 and December 2003 were retrospectively retrieved through the
hospital surgical registration database. Patients with neurogenic bladder or congenital
anomaly of the penis (hypospadias or epispadias) were excluded. Contact details of patients were obtained with a reasonable amount of effort. Patients were informed by telephone about the goal and design of the study, and asked to complete written informed
consent, questionnaires and a frequency volume chart (FVC). Patients were invited to our
outpatient clinic for uroflowmetry. Baseline characteristics were obtained by reviewing
medical records.
Included patients were 18 years or older at time of study and had SBNI at early age. Secondary SBNI was performed if BNO did not disappear after endoscopic desobstruction of
PUV or any other obstructive structure. Obstruction was confirmed by urodynamic study
(Pdet-Qmax >50 cmH2O) or voiding cystourethrography (VCUG); constriction of the bladder neck. Primary SBNI was performed when the bladder neck was considered severely
obstructive during urethrocystoscopy (UCS). SBNI was performed with a diathermy hook,
always superficially (2-3mm) and unilaterally, the incision done to interrupt the obstructive
circle. Patients have been followed subsequently until confirmation that lower urinary
tract symptoms had subsided. Patients with a history of PUV, upper tract symptoms and a
valve bladder were kept under regular controls till after puberty.
Study parameter
Questionnaires. Questions 3 and 4 of the International Continence Society male sex
questionnaire (ICS male sex), The International Prostate Symptom Score (IPSS) and quality
of life (IPSS-QoL), questions 7-12 of the developmental version of the International Consultation on Incontinence Modular Questionnaire on Urinary Incontinence (ICIQ-UI) and
a FVC were used.12-14
The IPSS was divided in four categories: ‘no symptoms’ (score 0), ‘mild symptoms’ (score
1-7), ‘moderate symptoms’ (score 8-19) and ‘severe symptoms’ (score 20-35). Individual
IPSS question scores were divided in three categories: ‘never’ (score 0), ‘rarely’ (score 1)
and ‘regularly/often’ (score 2-5).
Because it was unknown whether SBNI would lead to a specific form of incontinence, the
developmental ICIQ-UI questionnaire was used and not the ICIQ-short form. The ICIQUI questionnaire makes it possible to distinguish between stress, urge, nocturnal and
post-void incontinence, or incontinence for unknown reason. The ICIQ-UI score was divided in four categories: ‘no symptoms’ (score 0), ‘mild symptoms’ (score 1-6), ‘moderate
symptoms’ (7-15) and ‘severe symptoms’ (16-24). Individual ICIQ-UI question scores were
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divided in three categories: ‘never’ (score 0), ‘rarely’ (score 1) and ‘regularly/often (score
2-4). For the content of the questionnaires and additional questions see the Appendix.
Parameters abstracted from the FVC were: average, minimal, maximum and total voided
volume, micturition frequency, fluid intake, urge and pain during micturition, incontinence
episodes and use of incontinence devices.
Measurements. Uroflowmetry using an UroDyn® 1000 was performed. Post-void residual (PVR) was measured using a BladderScan®. Obtained parameters were voiding time,
flow time, maximum flow rate (Qmax), time to Qmax, average flow rate, voided volume
and flow pattern. Measurements with a voided volume ≤100 mL, or not representative
flow according to the patient, were excluded from analysis. The Pernkopf nomogram was
used for interpretation to plot Qmax versus voided volume.15 The ICS nomenclature was
used to describe the flow curves. A PVR of ≥100 mL was defined as significant.
Statistical analysis
Descriptive statistics were used. Data are presented as median with interquartile range (IQR),
frequencies and percentages. IPSS and ICIQ-UI scores were categorized. Correlations were analyzed using Spearman’s rho. Data were analyzed using IBM-SPSS® version 20.0 for Windows.

RESULTS
Study population
General. During the study period, 106 patients underwent SBNI; 79 were traceable, 42
patients returned questionnaires or performed uroflowmetry. Two of them did not sign
informed consent for unknown reasons. Of the 40 included patients, 37 (92.5%) fully completed the questionnaires, 30 (75%) performed uroflowmetry, and 11 (27.5%) completed
a FVC. Two uroflowmetry measurements were excluded: one because of a voided volume
<100 mL and another because it was not representative. Four micturition diaries were
incomplete and one was excluded because of discrepant data.
Baseline. Table 1 presents the baseline characteristics. Median age at first endoscopic
desobstruction (ED) was 2.7 (IQR 0.2-7.8) years and at the SBNI 4.7 (IQR 0.6-8.5) years. In
27 patients a primary BNI was performed. Median follow-up time since first endoscopic
desobstruction was 19.6 (IQR 17.3-20.9) years. Median age at follow-up was 22.5 (IQR
20.8-26.2) years. Most patients underwent multiple interventions:27 patients had EVR, 19
internal urethrotomy for distal urethral stenosis, 11 urethral dilatation and 10 incision of
an utricular remnant. Six patients were treated with SBNI alone.
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Table 1. Baseline characteristics
N
No. of patients

40

Median age at 1st ED, years [IQR]

2.7

[0.2-7.8]

Median age at SBNI, years [IQR]

4.7

[0.6-8.5]

Median age at follow-up, years [IQR]

22.5

[20.8-26.2]

Median follow-up time, years [IQR]

19.6

[17.3-20.9]

1 time (%)

21

(52.5)

2 times (%)

11

(27.5)

3 times (%)

4

(10.0)

4 times (%)

4

(10.0)

No. PUVI (%)

27

(67.5)

No. Urethrotomia (%)

19

(47.5)

No. Dilatation (%)

11

(27.5)

Number of endoscopic procedures

Endoscopic procedures

No. Utricular remnant incision (%)

10

(25)

No. Other ED, with incision (%)

2

(5)

Abbreviations: SBNI superficial bladder neck incision ED endoscopic desobstruction; PUVI
posterior urethral valve incision; IQR interquartile range; No. number; VUR vesico-ureteral reflux.

Questionnaires
Table 2 presents the results of the questionnaires.
ICS male sex. None of the patients experienced retrograde ejaculation. Four patients
(10.8%) had the impression of a reduced ejaculatory volume and three (8,1%) had minor
discomfort during ejaculation.
IPSS. The median IPSS was 4 (IQR 1-6) and IPSS-QoL was 1 (IQR 0-1). IPSS correlated
with QoL with a coefficient of 0.46 (p=0.005). No symptoms were reported by 5 patients
(13,5%); mild symptoms by 24 (64.9%) and moderate symptoms by 8 (21.6%). None of the
patients had severe symptoms. Figure 1 shows the results of the individual IPSS questions.
ICIQ-UI. The median ICIQ-UI score was 1 (IQR 0-2.5) with an ICIQ-UI bother score of
0 (IQR 0-1). ICIQ-UI scores correlated with the bother scores with a coefficient of 0.72
(p<0.0001). No symptoms were reported in 16 patients (43.2%), mild symptoms in 19
(51.4%) and moderate symptoms in 2 patients (5.4%). None of the patients reported
stress or nocturnal incontinence. Figure 1 shows the results of the individual ICIQ-UI questions.
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Table 2. Questionnaire results
N
No. of respondents (%)

37

(92.5)

ICS 3 – Ejaculation
No. Normal ejaculation (%)

Score 0

33

(89.2)

No. Ejaculation with reduced amount (%)

Score 1

4

(10.8)

No. Ejaculation not anymore/never had (%)

Score 3/4

0

(0)

No. No pain or discomfort (%)

Score 0

34

(91.9)

No. Minor pain or discomfort (%)

Score 1

3

(8.1)

No. Moderate/severe pain or discomfort (%)

Score 2/3

0

(0)

Median score [IQR]

4

[1-6]

Median bother score [IQR]

0

[0-1.5]

ICS 4 – Pain or discomfort during ejaculation

IPSS

No. No LUTS (%)

Score 0

5

(13.5)

No. Mild LUTS (%)

Score 1-7

24

(64.9)

3

[1-5]

8

(21.6)

10.5

[8-12.5]

Score 20-35

0

(0)

No. Satisfied (%)

Score 0-2

33

(89.2)

No. Equally satisfied/dissatisfied (%)

Score 3

2

(5.4)

No. Dissatisfied (%)

Score 4-6

2

(5.4)

1

[0-1]

Median score [IQR]

1

[0-2.5]

Median bother score [IQR]

0

[0-1]

Median score [IQR]
No. Moderate LUTS (%)

Score 8-19

Median score [IQR]
No. Severe LUTS (%)
IPSS 8 – Quality of Life

Median IPSS 8 score [IQR]
ICIQ-UI

No. No UI (%)

Score 0

16

(43.2)

No. Mild UI (%)

Score 1-6

19

(51.4)

2

[1-3]

2

(5.4)

7.5

[7-.]

0

(0)

Median ICIQ-UI score
No. Moderate UI (%)

Score 7-15

Median ICIQ-UI score
No. Severe UI

Score 16-24

8

Abbreviations: ICIQ-UI international consultation on incontinence
modular questionnaire – urinary incontinence; ICS international continence society; IPSS
international prostate symptom score; LUTS lower urinary tract symptoms; IQR interquartile range;
No. number; UI urinary incontinence
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Figure 1. Results from the International Prostate Symptom Score (IPSS) and the Incontinence Modular Questionnaire on Urinary Incontinence (ICIQ-UI) questionnaire

Uroflowmetry
Table 3 presents the uroflowmetry results. The median voiding time was 25.5 s (IQR 17.335.5 s); median Qmax 30.1 mL/s (IQR 24.4-42.6 mL/s); and median voided volume 468
mL (IQR 285-582 mL). A plateau-shaped pattern was seen in one patient (3.6%). The median PVR was 57.5 mL; a PVR of ≥100 mL was found in 8 patients (28.6%). One uroflowmetry result (3.6%) was under the 5th percentile of the Pernkopf nomogram and 5 (17.9%)
were above the 95th percentile. Figure 2 presents the Pernkopf nomogram.
Frequency volume chart
Table 3 presents the FVC results. The median micturition frequency was 5.5 (IQR 4-7.3)
times a day. The median maximum voided volume per micturition was 410 mL (IQR 300-500
mL). The median intake was 1675 mL (IQR 1288-2588 mL). The median of reported urge
was 2 (=moderate urge: IQR 1.5-2.5). The median of incontinence episodes was 0 (IQR
0-1). None of the patients used an incontinence device or experienced pain during voiding.
Further follow-up
Five patients were advised to revisit the outpatient clinic based on complaints or uroflowmetry results. Three patients showed up for further analysis. The first patient had a high
voided volume (945 mL) and large PVR (230 mL) with a normal flow pattern; timed voiding
was advised. The second patient had a staccato flow pattern with a significant PVR; he
started with clean intermittent catheterization. The third had six UTIs in the past year; a
normal flow pattern, normal kidneys on ultrasound and normal UCS results were found.
No urethral strictures or upper tract changes were found.
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Table 3. Uroflowmetry and Frequency Volume Chart results
Uroflowmetry

No. respondents (%)

Median

[IQR]

Voiding time (s)

28 (70)

25.5

[17.3-35.5]

Flow time (s)

28 (70)

26

16.3-38.3]

Time to peak (s)

28 (70)

9

[6-11]

Qmax (mL/s)

28 (70)

30.1

[24.4-42.6]

Average flow rate (mL/s)

28 (70)

17.4

[11.6-21.8]

Total voided volume (mL)

28 (70)

467.5

[285.3-582.3]

PVR (mL)

28 (70)

57.5

[23.8-100]

FVC

No. respondents (%)

Median

[IQR]

Micturition frequency (no of times)

10 (25)

5.5

[4.0-7.3]

Average voided volume (mL)

7 (17.5)

293

[240-300]

Minimum voided volume (mL)

7 (17.5)

150

[100-200]

Maximum voided volume (mL)

7 (17.5)

410

[300-500]

Total voided volume (mL)

7 (17.5)

1450

[1200-2050]

Intake (mL)

9 (22.5)

1675

[1288-2588]

Urge reported ≥1 micturition

9 (22.5)

2

[1.5-2.5]

Pain reported ≥1 micturition

9 (22.5)

0

Incontinence ≥1 micturition

9 (22.5)

0

Incontinence device changed

9 (22.5)

0

[0-1]

Figure 2. Pernkopf nomogram for bladder neck incision ≤18 years (n=28)
The solid line is the 50th percentile, the dotted lines represent the 5th and 95th percentile
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DISCUSSION
This is one of the first studies to investigate long-term occurrence of retrograde ejaculation
after BNI in boys. Nearly 20 years after surgery, none of the 40 men experienced retrograde
ejaculation, while 4 men had the impression of reduced ejaculatory volume. Prevalence of
retrograde ejaculation in the general population is unknown. In patients attending fertility
clinics the prevalence ranges from 0.3-2%.16 In other studies investigating retrograde ejaculation after unilateral BNI in adult patients, prevalence ranges from 0-16%.17-18 In a study
investigating sexual function after EVR (regardless of BNI), similar prevalence of erectile
dysfunction and similar paternity rates are reported compared to men without EVR. Erectile
function and paternity rates were satisfactory in spite of chronic renal failure.19 In another
study no retrograde ejaculation was found after BNI at young age and no reduced sperm
volume with normal sperm count in 1 out of 6 patients. 20 The fact that a unilateral superficial BNI was done, only incising the obstructive ring, and thereby avoiding damage to the
internal sphincter may contribute to the absence of retrograde ejaculation.
The goal of BNI is to achieve bladder outlet desobstruction in case of persistent BNO after
EVR or in case of severe primary BNO. The beneficial effect of BNI is difficult to determine,
because no controlled studies exist. In one semi-randomized study (type of procedure selected by the parents) unilateral BNI seemed urodynamically favorable over EVR alone.20
We found on the long term at adult age that 13.5% of patients had no LUTS, 64.9% had mild
symptoms and 21.6% had moderate symptoms. An earlier study in 151 healthy male medical
students of the same age as our population revealed moderate LUTS in 7%.21 In a long-term
follow-up study using the IPSS in patients who underwent EVR before age 3 years, LUTS were
found in 7/24 children (29.1%).22 In another long term follow-up study in young adults treated
for mild urethral obstruction in childhood, few micturition symptoms were found, not different
from a reference group.23 When comparing our results with a multinational population-based
(EPIC) survey in men aged 18-30 years (n=1370), especially the symptom frequency was more
prevalent in our study population (27% versus 4%).24 Unfortunately, the definition of presence
or absence of symptoms was unclear in the EPIC study. Tikkinen et al, compared LUTS in men
(age 18 to 57 year) who had EVR during childhood to the general population.25 They found
an 2-fold increase in prevalence of most LUTS in those with EVR.
In the present study, 2 patients (5.4%) reported moderate urinary incontinence; this is
higher than the prevalence found in the EPIC study (2.4%) and in a national survey in the
USA in men aged 20-34 years (0.7%).24, 26 However, in the latter study a different questionnaire than ICIQ-UI was used. Tikkinen et al. found a 3-fold higher prevalence of urgency
incontinence and stress incontinence in patients treated with EVR compared to the general population.25 In a previous study long term follow-up study, urgency incontinence
and postmicturition incontinence were reported in 2.4% and 8.5% of men treated for mild
PUV in childhood. 23
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Uroflowmetry results were in the normal range and very similar to the mean values of
healthy male students of the same age.21 Similar results were found in a previous study
in men after EVR as a child.22 A plateau-shaped curve (possibly indicative of urethral
stricturing) was seen in one patient (3.6%). However, in healthy male students a plateau-shaped curve was found in 5%.22 In our patients with abnormal flow pattern urethral
stricture could not be confirmed. No clear explanation can be found for these anomalous
uroflowmetry results. As only single measurements were done, repeated uroflowmetry
might have revealed other results.
Data on FVCs were within normal range and comparable to data from 85 men aged 20-29
years without LUTS.27 Similarly, micturition frequency, maximum voided volumes and total
voided volumes did not differ from this reference population.28
Overall, long term effect on micturition in men with childhood desobstruction with or
without BNI as a child has been studied relatively good. Regarding LUTS, outcomes vary
between no difference in LUTS compared to controls to twice as much symptoms as in
the general population, with irritative LUTS being most prominent. Incontinence seems
more prevalent than in the general population and uroflowmetry is not clearly different
from controls. However, the question whether additional or primary SBNI is beneficial and
recommendable is still unclear and has to be determined in a large randomized study.
A limitation of the present study is the relatively low response rate (37.7%); outdated
contact details made it difficult to contact selected patients. Also, among the contacted
patients some refused to participate and some did not respond. The reason for refusal
varied from: no time, no complaints, or unpleasant associations with hospitals. This may
have resulted in some selection bias in the way that there might be an overrepresentation
of patients with complaints. The response rate compares with a large meta-analysis by
Shih and Fan showing an average response rate for young adults of 45% for mail surveys
and a response rate of 60% of traceable patients as found by Larcombe et al. 28,29 Only a
few patients completed the FVC, making interpretation of the data rather difficult.
Other shortcomings are the lack of randomization in determining whether or not SBNI
was done, and the fact that for primary SBNI assessment of the bladder neck was done
subjectively by the pediatric urologist. In cases of secondary SBNI, this was performed
after urodynamic proof of persistent infravesical obstruction after earlier urethral desobstruction. The questionnaires used were validated, whereas the additional questions were
not. Because ejaculation volume is difficult to objectify, interpretation of the reported data
should be done with caution. A limitation of the ICIQ-UI is that the amount of urine loss
is not obtained; it questions whether there is leakage, but does not distinguish between
urine droplets or large volumes. We did not do repeated UCS as a routine. In selected
cases that had cystoscopy after SBNI a normal appearance of the bladder neck is seen.
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CONCLUSIONS
Our findings indicate that superficial unilateral BNI in young boys can be done safely
without risk for retrograde ejaculation. Long-term outcomes show moderate LUTS in 22%
and incontinence in 5.4% of men, comparable with studies on endoscopic valve resection
alone. The beneficial effect of the bladder neck incision on LUTS and urinary incontinence
has to be determined.
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APPENDIX 1: QUESTIONNAIRES
ICS male sex questions
1a. Do you have an ejaculation of semen?

ICS male sex bother questions
b. How much of a problem is that
for you?

Score: 0= yes, normal, 1= yes, reduced, 2= yes, strongly reduced,
3= not anymore, 4= never had
2a. Do you have pain or discomfort during ejaculation?
Score: 0= no problem, 1= a little
Score: 0= no, 1= yes, a little pain/discomfort, 2= yes, rather pain/ dis-

problem,

comfort, 3= yes, severe pain/discomfort, 4= not applicable

2= a serious problem, 3= a major
problem

ICIQ-UI questions

ICIQ-UI bother questions

1a. Do you have a sudden need to rush to the toilet to urinate

b. How much are you bothered?

2a. Does urine leak before you can get to the toilet
3a. Does urine leak when you cough or sneeze
4a. Do you ever leak for no obvious reason and without feeling that you
want to go?
5a. Do you leak urine when you are asleep?
6a. How often have you had a slight wetting of your pants a few minutes
after you had finished urinating and had dressed yourself?
Score: 0 =never, 1= occasionally, 2= sometimes,

Score: 0 = not at all, 1= slightly,

3= most of the time, 4= all of the time

2= moderately, 3= greatly

Total score: 0-24.

Total score: 0-18.

Frequency volume chart
1. Urge reported in ≥1 micturition

8

2. Pain reported in ≥1 micturition
Score: 0 = no, 1= minor, 2= moderate, 3= severe
3. Incontinence reported in ≥1 micturition
Score: 0 = no, 1= drops, 2= dashes, 3= extremely wetting
4. Change in use of incontinence device(s)
Score: 0= no, 1= yes
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GENERAL DISCUSSION
Congenital anomalies of the urethra in boys, mostly posterior urethral valves, may cause subtle to severe obstruction of the urethra, resulting in a broad clinical spectrum. 1 This variation
in severity of obstruction affects the presenting symptoms, whether the upper urinary tract is
affected and the age at presentation. 2-4 Also, the value of diagnostic tests, the type of intervention and the choice of outcomes after treatment are likely to be influenced by the degree
of obstruction. In this thesis we critically reviewed the literature, with emphasis on the value of
existing diagnostic tests used to confirm or exclude presence of infravesical obstruction and
on the outcomes after endoscopic treatment of infravesical obstruction. 5 While there is hardly
any doubt about the necessity of treatment of severe infravesical obstruction, there is much
uncertainty about treatment of boys with (suspected) mild obstruction. That is the reason why
we focused on boys suspected of mild obstruction in our research on the effects of treatment
strategies. We compared low threshold urethrocystoscopy (UCS) with a more conservative
strategy in cohorts of patients suspected of mild obstruction. Furthermore, we reported long
term outcomes in young adults treated in childhood for infravesical obstruction.
The main findings of this thesis include:
•

There is no “gold” standard for ascertainment of infravesical obstruction in boys; evidence on which diagnostic strategy most efficiently confirms or excludes infravesical
obstruction is lacking.

•

There is no evidence based measure for grading the severity of infravesical obstruction in boys.

•

Urethrocystoscopy is often applied to diagnose infravesical obstruction, but the assessment of obstruction by urethrocystoscopy is subjective.

•

In literature, patients treated for posterior urethral valves with endoscopic valve resection show high prevalence of chronic kidney disease and end stage renal disease,
22% (0–32%) and 11% (0–20%), respectively.

•

Elevated nadir serum creatinine before treatment of urethral obstruction was the only
independent factor associated with renal failure in boys with posterior urethral valves
treated with endoscopic valve resection.

•

The reported cumulative incidence of bladder dysfunction following endoscopic
treatment in patients with posterior urethral valves varies widely in literature. Post
treatment, 19% (0–70%) was reported to suffer from urinary incontinence and urodynamic bladder dysfunction was found in many patients (55%, 0–72%).

•

The benefit of a strategy including low-threshold urethrocystoscopy and endoscopic
desobstruction in infant boys with urinary tract infection to prevent LUTS (hazard rate
0.64) and incontinence (hazard rate 0.39) on the longer term could not be confirmed.
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•

The benefit of a strategy including low-threshold urethrocystoscopy and endoscopic
desobstruction in boys with urge incontinence and suspected infravesical obstruction to
prevent LUTS and incontinence on the longer term could not be confirmed. No differences after a mean follow-up of 5 years concerning dryness at daytime (HR 0.86), dryness
day and night (HR 0.72), and presence of urgency-frequency (HR 0.67) were found.

•

Most young adult men treated for (mild) urethral obstruction in childhood had few micturition symptoms and good uroflowmetry results, not different from a reference group:
male medical students aged 18 to 30 years, with no neurological or urological history.

•

Of young adult men treated for (mild) urethral obstruction in childhood, 13% reported moderate micturition symptoms based on IPSS and 2.4% reported urge incontinence. These patients deserve close attention.

•

Late complications as a result of urethral surgery were rare.

•

Superficial unilateral bladder neck incision in young boys can be done safely without
risk for retrograde ejaculation.

•

Long-term outcomes after bladder neck incision show moderate lower urinary tract
symptoms in 22% and urinary incontinence in 5.4% of men.

Should the diagnostic work-up, treatment strategy and follow-up schedule change?
Currently there are several standardized guidelines on diagnostic work-up schemes for
boys suspected of urethral obstruction. However, treatment strategies and follow-up
scheme for specific subgroups are less standardized.
The way boys with a first febrile urinary tract infection should be managed in clinical
practice is mentioned in for example in the Dutch guideline ‘Urinary tract infections in
children’ and the EAU/ESPU guideline ‘Urinary tract infections in children’. 6 In the flow
chart (figure 1) the EAU/ESPU guideline shows the algorithm they advise for assessment
and treatment of a first febrile urinary tract infection.
Furthermore, regarding to urodynamic study (UDS) and urethrocystoscopy (UCS) the Dutch
guideline advises as follows: male infants with a history of UTI should be carefully observed
for clinical symptoms of urethral obstruction. In such cases consultation of a pediatric urologist should take place and a UCS may be considered, eventually preceded by UDS.
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Figure 1: Flow chart from EAU/ESPU guideline

Algorithm for assessment and treatment of first febrile urinary tract infection.
BBD = Bladder Bowel Dysfunction; DMSA = dimercaptosuccinic acid; IV = intravenous; MRI = magnetic resonance imaging: UTI = urinary tract infection; VCUG = voiding cystourethrography; VUR = vesicoureteral reflux.

The way boys with urinary incontinence should be managed in clinical practice is mentioned in the Dutch guideline ‘Incontinence in children’. They advise that in children with
urinary incontinence without suspicion of underlying complex deformities, additional imaging (except ultrasound to determine residual volume after micturition) is not mandatory. Furthermore, according to the guideline, performance of voiding cystourethrography
(VCUG) should not be done in all children presenting with urinary incontinence, only in
children suspected of upper urinary tract problems. UDS should only be performed in boys
not improving on conservative therapy and in whom it is expected that UDS might change
the treatment strategy. 7 UCS including endoscopic treatment should be considered in boys
presenting with lower urinary tract symptoms suspect for urethral obstruction.
Management in infant boys with a first febrile urinary tract infection
The flow chart in figure 2 shows the algorithm we advise for assessment and treatment of
a first febrile UTI in infant boys.
In our opinion in boys with a first febrile UTI without any US abnormalities and normal
micturition, no further diagnostic tests, treatment or follow-up is necessary, besides treatment of the urinary tract infection. We advise further diagnostic tests in case of abnormal
US of the urinary tract (for example hydronephrosis) or voiding symptoms suggestive of
obstruction. The first step then is UDS, followed by UCS and endoscopic treatment in case
of obstruction. Boys who underwent desobstruction should be followed till after puberty.
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Figure 2: Algorithm for assessment and treatment after first febrile UTI in infant boys
First febrile UTI in Boys
Ultrasound upper and
lower urinary tract
Upper tract dilatation

No abnormalities

Normal voiding

Assessment of reflux
(VCUG3) or renal damage

No further treatment or FU5
Micturition symptoms
suspected for obstruction

VUR and/or renal scars
Consider UDS1
UCS2 in case of
suspected obstruction

Consider UDS1
UCS2 in case of
suspected obstruction

Follow-up into young
adulthood
No VUR4 or renal scars
No obstructive micturition
symptoms No treatment
Obstructive micturition
symptoms consider UDS1
UCS2 in case of
suspected obstruction

Legend: 1UDS = urodynamic study, 2UCS = urethrocystoscopy, 3VCUG= voiding cystourethrography, 4VUR=
vesicoureteral reflux, 5FU= follow-up

Urodynamic study is the only diagnostic test measuring the pressure in the bladder
during the micturition process. Elevated voiding pressure is however no evidence of an
anatomic obstruction; also a functional obstruction, as is the case in dysfunctional voiding, can give rise to high voiding pressures. A disadvantage of UDS is that it is an invasive
procedure. Secondly, given the small urethral diameter in infants the catheter itself causes
urethral outflow obstruction resulting in high pressure. Therefore performance of UDS
with a transurethral catheter is less reliable. A solution for this problem could be the
introduction of a suprapubic catheter instead of a transurethral catheter. A suprapubic
catheter however, is more invasive than a transurethral catheter. Toddlers <5 years of age
dislike catheterisation and UDS and are likely to be non-cooperative. It is thought therefore that UDS is feasible in neonates and from the age of 5 years on. Also, the results of
UDS may not always be reproducible and validated nomograms for age are lacking so far.
Urethrocystoscopy is besides a diagnostic also a treatment tool. Direct visualisation of
the urethra is possible with UCS, followed by endoscopic treatment if necessary. However, although anatomic deviations can be clearly visualised during urethrocystoscopy,
there is no consensus on what should be labelled an obstruction, and which urethral fold
is to be considered physiologic. The need of general anesthesia to perform UCS in children is a major disadvantage of this procedure.
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Management of boys with urge incontinence
In our opinion, US should be done low threshold for determination of the bladder wall
thickness (presumably consistent with overactive bladder), and to determine distention
of the rectum (pointing at pelvic floor dysfunction). Also, in our view, UCS should be preserved for cases with urodynamically confirmed obstruction.
Treatment in children with urge incontinence starts with antimuscarinic medication. Besides pharmaceutical treatment, a key pillar in the treatment of boys with urge incontinence is urotherapy. Urotherapy is in general feasible from the age of six to seven years.
In boys with urodynamic proven obstruction, desobstruction should be performed by
an experienced pediatric urologist. Any residual detrusor overactivity has to be treated
by antimuscarinics and urotherapy. Our suggestions are summarized in the algorithm in
figure 3.
Figure 3. Algorithm for assessment and treatment of boys with urge incontinence
Boys with urge incontinence
Uroflowmetry, determining PVR1
and ultrasound urinary tract
No abnormalities

Symptoms suspected for
infravesical obstruction

Treatment with anticmuscarinics
and urotherapy

Consider UDS2
Suspicion of infravesical
obstruction UCS3
Treatment with anticmuscarinics and urotherapy
No improvement after 1 year
of antimuscarinics and urotherapy
Consider UDS2
Strong suspicion of infravesical
obstruction UCS3

Legend: 1PVR= post void residual, 2UDS = urodynamic study, 3UCS = urethrocystoscopy

Returning to the three cases described in the introduction:
In case 1, a boy who presented with bilateral hydronephrotic kidneys on intra-uterine ultrasound, management does not change. Immediate bladder drainage after birth, monitoring renal function and performance of urethrocystoscopy shortly after birth is still treatment of choice. Furthermore, lifelong follow-up is required in cases like these.
In case 2, a 4 weeks old boy presenting with a urinary tract infection with fever after an
unremarkable pregnancy. Parents reported abdominal cramping discomfort, ultrasound
of the urinary tract showed no abnormalities. Because of the abdominal cramping dis134
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comfort we advise to consider UDS and performance of UCS only when infravesical obstruction is suspected based on UDS.
In case 3, a seven year old boy with urge incontinence was already treated with antimuscarinics and cognitive micturition training without effect. In this case we advise performance of UDS first. When infravesical obstruction is suspected based on UDS, we advise
UCS. Follow-up into young adulthood when the patient has become dry is not necessary.
In conclusion, urethrocystoscopy and endoscopic desobstruction in boys with urinary
tract infection or incontinence have a role, but exclusively when there is a clear indication
of infravesical obstruction.
Future research perspectives
•

In order to be able to answer the questions that remain after this thesis the creation
of large cohorts are needed. In our opinion three different cohorts should be defined:
1) boys presenting with antenatal detected hydronephrosis, 2) infant boys presenting with a first urinary tract infection and 3) boys presenting with lower urinary tract
symptoms and urge incontinence. Symptomatology, outcomes of diagnostic tests
and results after treatment have to be recorded systematically.

•

As there are no clear cut-off values of obstruction during urodynamic study, nomograms have to be composed of bladder pressures and maximum flow rates for different age categories in boys.

•

Consensus should be reached on what is a urethral obstruction and what should be
called a physiologic urethral fold during UCS. As judgment of obstruction is merely
expert opinion based, substantiation with pressure-flow curves is mandatory.

•

In boys with demonstrated infravesical obstruction, follow-up should be standardized
and should be continued into adulthood in order to be able to identify future risk
factors for deterioration of bladder and renal function.

9
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NEDERLANDSE SAMENVATTING
Kennis van de anatomie en functie van de urinewegen is van cruciaal belang voor het stellen van diagnoses en bepalen welke behandeling geschikt is voor urologische klachten.
Urine wordt in de nieren gemaakt en gaat vervolgens door de urineleiders naar de blaas,
waar de urine tijdelijk wordt opgeslagen. Tijdens het plassen knijpt de blaasspier samen
en opent de sluitspier van de blaas zich. Vervolgens verlaat urine de blaas via de plasbuis
(urethra). Obstructie van de plasbuis komt bij jongens en mannen veel vaker voor dan bij
vrouwen. Ernstige obstructie kan leiden tot hoge druk in de blaas met als gevolg uitzetting van de nier (hydronefrose) en nierschade, soms gepaard gaande met terugstroom
van urine naar de nieren (reflux).
Tegenwoordig worden patiëntjes met een ernstige obstructie en hydronefrose vaker al
voor de geboorte geïdentificeerd door de standaard echografieën tijdens de zwangerschap. Na de geboorte kunnen jongens zich presenteren met bijvoorbeeld onbegrepen
onrust, buikkrampen, urineweginfecties, persen tijdens het plassen en/of een zwakke
straal. Obstructie van de urethra bij jongens is vaak aangeboren, waarbij urethrakleppen
(posterior urethral valves = PUV) de meest voorkomende oorzaak zijn. De oorzaak van
PUV is onbekend. De belemmering van de urinestroom kan de functie van de blaas veranderen en dit kan leiden tot urine-incontinentie en/of plasklachten tijdens de kindertijd.
Ook kan De belemmerde stroom is mogelijk ook de oorzaak van urineweginfecties.
De mate van obstructie kan enorm verschillen, variërend van zeer ernstig tot subtiel. Het
is aannemelijk dat de mate van obstructie het tijdstip en de wijze van presentatie bepaalt.
De waarde van diagnostische procedures, het meest adequate type behandeling en de
resultaten na behandeling worden beïnvloed door de mate van obstructie.
Er is geen twijfel over de noodzaak van snelle behandeling van jongens met ernstige plasbuisobstructie. Er blijft echter wel veel onduidelijkheid over de behandeling van jongens
met (verdenking op) milde obstructie. Dat is de reden waarom we ons in dit proefschrift
gericht hebben op behandeling van jongens verdacht van milde obstructie die zich presenteren met urineweginfecties op jonge leeftijd en jongens die ondanks conservatieve
behandeling niet zindelijk worden.
DEEL I - Diagnostiek van urethrakleppen
In hoofdstuk 2 hebben we de literatuur over diagnostiek van plasbuisobstructie bekeken. Hierbij beschrijven we de waarde van de bestaande diagnostische tests die worden
gebruikt om obstructie te bevestigen of uit te sluiten. Er is geen diagnostische test, en
evenmin een combinatie van testen, die de diagnose plasbuisobstructie bevestigt of uitsluit. Het risico op bias is groot, onder andere door het ontbreken van een duidelijke definitie van plasbuisobstructie en het grote risico op subjectieve beoordeling en variabiliteit
tussen beoordelaars.
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In hoofdstuk 3 vergelijken we de waarde van het mictiecystogram (blaasfoto) en urethrocystoscopie (kijken in de plasbuis en de blaas) als diagnostisch middel bij verdenking op
plasbuisobstructie. Hoewel het mictiecystogram een nuttig hulpmiddel is voor het vaststellen van vesico-ureterale reflux blaascapaciteit en -vorm, blijkt dit onderzoek niet gevoelig voor het vaststellen van plasbuisobstructie. Daarnaast is het nadelig dat de patiënt
wordt blootgesteld aan straling. Het voordeel van urethrocystoscopie is dat de gehele
plasbuis in beeld wordt gebracht. Het is echter een invasief onderzoek en bij kinderen
is algehele narcose nodig. Het nadeel van beide diagnostische modaliteiten is dat de
beoordeling subjectief is, en dat niet eenduidig gedefinieerd is welke afwijking als obstructie bestempeld moet worden.
DEEL II - Resultaten na behandeling van urethrale obstructie
In hoofdstuk 4 bestuderen we de literatuur over de resultaten na endoscopische behandeling van jongens met plasbuisobstructie. De focus is op nier- en blaasfunctiestoornissen in een gemengde groep van patiënten met verschillende mate van ernst van de
obstructie. Bij patiënten behandeld voor PUV hebben we de relatie tussen patiëntkarakteristieken, met inbegrip van klinische presentatie, en de uitkomsten bekeken. We hebben de absolute risico’s voor nier- en blaasfunctiestoornissen berekend. Van de patiënten
die een endoscopische klepresectie ondergingen, had bij follow-up 22% (0-32%) een
verslechterde nierfunctie en 11% (0-20%) had eindstadium nierfalen. Bij deze jongens
was een verhoogd creatinine in het serum vóór de behandeling van de PUV de enige
onafhankelijke factor die geassociëeerd was met nierfalen.
De cumulatieve incidentie van blaasfunctiestoornissen na endoscopische behandeling
van PUV varieert sterk in de literatuur. Na behandeling had 19% (0-70%) van de patiënten
urine-incontinentie, en 55% (0-72%) urodynamische blaasfunctiestoornis.
In hoofdstuk 5 en hoofdstuk 6 doen we verslag van twee cohort studies waarin de resultaten van twee verschillende behandelstrategieën worden beschreven. Bij de eerste
strategie (‘cystoscopie’) werd laagdrempelig een cystoscopie gedaan en gelijktijdig een
desobstructie indien er afwijkingen in de urethra werden gevonden. Bij de tweede, meer
conservatieve strategie (‘conservatief’) maakte cystoscopie geen onderdeel uit van de
standaard behandelstrategie, maar werd deze alleen verricht bij sterke verdenking op
obstructie. De hypothese voor beide studies was dat (milde) plasbuisobstructie de onderliggende oorzaak van de incontinentie, plasklachten of urineweginfecties kon zijn.
In hoofdstuk 5 vergelijken we twee groepen jongens die zich presenteerden met een
urineweginfectie tijdens het eerste levensjaar. Zij zijn gematched op leeftijd bij presentatie en bij de follow-up. Wij konden niet aantonen dat cystoscopie urineweginfecties,
plasklachten (hazard rate 0.64) en incontinentie (hazard rate 0.39) op basisschoolleeftijd
kon voorkomen.
In hoofdstuk 6 wordt het effect van de twee strategieën vergeleken bij patiënten met
persisterende incontinentie, niet reagerend op conservatieve behandeling. Het voordeel
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van cystoscopie om plasklachten en incontinentie te voorkomen kon na een gemiddelde follow-up van 5 jaar niet bevestigd worden. Er werden geen significante verschillen
gevonden met betrekking tot droog zijn overdag (HR 0.86), droog zijn dag en nacht (HR
0.72), en de aanwezigheid van urgency-frequency (HR 0.67).
DEEL III: Lange termijn resultaten na transurethrale behandeling
In het derde deel hebben we ons gericht op de lange termijn follow-up na transurethrale
behandeling van plasbuisobstructie. Het doel van het observationele cohort onderzoek in
hoofdstuk 7 was om bij jong volwassen mannen de prevalentie van plasklachten, urineweginfecties en urine-incontinentie na transurethrale behandeling van plasbuisobstructie
op kinderleeftijd te onderzoeken. Daarnaast werd bekeken of de resultaten vergelijkbaar
waren met die van een referentiegroep bestaande uit gezonde mannelijke medische studenten van 18 tot 30 jaar. De meeste patiënten hadden weinig plasklachten en goede
resultaten bij uroflowmetrie, niet anders dan de referentiegroep. Van de behandelde jonge mannen rapporteerde 13% matige plasklachten gebaseerd op de IPSS score en 2,4%
urge-incontinentie. Late complicaties na endoscopische desobstructie waren zeldzaam.
Hoofdstuk 8 presenteert de lange termijn resultaten in termen van retrograde ejaculatie en plasklachten bij jong volwassen mannen die op de kinderleeftijd behandeld werden met een blaashalsincisie, veelal in combinatie met een klepresectie. Oppervlakkige
eenzijdige blaashalsincisie bij jonge jongens bleek veilig zonder risico voor retrograde
ejaculatie op latere leeftijd. Na blaashalsincisie werden matige plasklachten bij 22% en
incontinentie bij 5,4% van de jonge mannen gevonden.
DEEL IV - Discussie
In hoofdstuk 9 worden de resultaten van de studies verricht in dit proefschrift besproken
met speciale nadruk op de consequenties voor de dagelijkse praktijk. Hoewel er richtlijnen zijn voor kinderen met infecties en incontinentie, zijn er geen richtlijnen voor behandeling en follow-up bij jongens met mogelijke plasbuisobstructie. Dit wordt voor een
belangrijk deel veroorzaakt door het ontbreken van een eenduidige, meetbare definitie
van plasbuisobstructie.
Naar onze mening is bij jongens met een eerste doorgemaakte urineweginfectie met echografisch normale nieren en een normaal plaspatroon geen verdere diagnostiek, behandeling of vervolg nodig. Wij adviseren verdere diagnostiek in geval van echografische afwijkingen (bijvoorbeeld hydronefrose) of symptomen die wijzen op obstructie van de plasbuis
(persen, huilen tijdens het plassen, etc). De eerste stap is dan urodynamisch onderzoek,
gevolgd door cystoscopie en endoscopische behandeling in het geval van obstructie.
Bij de diagnostiek van jongens met persisterende incontinentie moet naar onze mening
laagdrempelig echografisch onderzoek gedaan worden met aandacht voor de blaaswand
(wijzend op overactiviteit) en de diameter ven het rectum (wijzend op obstipatie en mogelijk dysfunctional voiding). Behandeling bij kinderen met urge-incontinentie begint met
anticholinerge medicatie en daarnaast urotherapie. Naast echografie is urodynamisch on142
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derzoek belangrijk om blaasoveractiviteit en/of plasbuisobstructie aan te tonen, dan wel
uit te sluiten. Bij jongens met urodynamisch bewezen obstructie moet een cystoscopie en
desobstructie worden uitgevoerd door een ervaren kinderuroloog.
Voor de diagnostiek en behandeling van jongens met een urineweginfectie en voor jongens met urge incontinentie werden stroomdiagrammen opgesteld.
Conclusie
Wij hebben niet kunnen aantonen dat urethrocystoscopie en endoscopische desobstructie voor alle jongens met een doorgemaakte urineweginfectie of persisterende incontinentie een verbetering op termijn geeft. Mogelijk dat er subgroepen zijn met bewezen
plasbuisobstructie die wel baat hebben bij een endoscopische desobstructie.
Voor jong volwassenen die als kind een desobstructie hebben ondergaan geldt dat bij
hen niet meer plasklachten voorkomen dan bij een gezonde controlegroep, en dat er op
termijn weinig complicaties van de behandeling gezien werden.
Toekomstige perspectieven
Om de vragen te kunnen beantwoorden die overblijven na het schrijven van dit proefschrift
is de vorming van grote cohorten nodig. Naar onze mening zouden er drie verschillende
cohorten moeten worden gedefinieerd: 1) jongens die zich presenteren met prenatale hydronefrose, 2) mannelijke zuigelingen die zich presenteren met een eerste urineweginfectie
en 3) jongens die zich presenteren met plasklachten en persisterende urge-incontinentie.
Symptomatologie, uitkomsten van diagnostische tests en de resultaten na de behandeling
moeten systematisch worden geregistreerd om de groepen goed te kunnen analyseren.
Omdat er geen duidelijke afkapwaarden voor obstructie zijn tijdens het urodynamisch
onderzoek, moeten er gestandaardiseerde waarden voor jongens in verschillende leeftijdscategorieën komen, samengesteld uit de blaasdruk en maximale flow snelheid.
Maar allereerst moet er consensus worden bereikt over wat we verstaan onder plasbuisobstructie en wat fysiologische plooien in de urethra zijn tijdens cystoscopie. Omdat de
beoordeling van de obstructie vooralsnog subjectief en ‘expert based’ is, is onderbouwing door middel van druk-flow curves noodzakelijk.
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