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Background: Posterior urethral valve (PUV) is a 
significant cause of morbidity, mortality and ongoing renal 
damage in children. It accounts for end-stage renal disease 
in a proportion of children. This article aims at highlighting 
the current trend in the management of boys with posterior 
urethral valve.

Data sources: PubMed/Medline and bibliographic 
search for posterior urethral valve was done. Relevant 
literatures on presentation, pathology, evaluation, 
management and outcomes of PUV were reviewed.

Results: PUV which is increasingly diagnosed prenatally 
presents a spectrum of severity. The varied severity and 
degree of obstruction caused by this abnormality depend on 
the configuration of the obstructive membrane within the 
urethra. The decision to intervene prenatally is dependent 
on gestational age, amniotic volume, and renal function 
of fetal urine aspiration. Identification of the patients who 
may benefit from early intervention remains inconclusive. 
Endoscopic ablation of the valve is the gold standard 
of treatment but use of Mohan's valvotome and other 
modalities are invaluable in developing countries where 
endoscopic facilities are limited. Proximal urinary diversion 
may result in poor bladder compliance and should be 
reserved for patients with persisting or increasing upper 
urinary tract dilatation, increasing serum creatinine or 
inappropriate instruments. The behavior of the bladder 
and its subsequent management after valve ablation may 
infl uence the long-term renal outcome in PUV patients.

Conclusions: The care of children with PUV continues 
to improve as a result of earlier diagnosis by ultrasound, 

developments in surgical technique and meticulous 
attention to neonatal care. The ultimate goal of 
management should be to maximize renal function, 
maintain normal bladder function, minimize morbidity 
and prevent iatrogenic problems.
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Introduction

Posterior urethral valve (PUV) is a common 
cause of lower urinary tract obstruction in male 
infants and the most common congenital cause 

of bilateral renal obstruction. PUV continues to be a 
significant cause of morbidity, mortality and ongoing 
renal damage in infants and children.[1] The incidence 
of PUV is estimated to be 1 in 5000 to 8000 male 
births, but it may be more common for some fetal 
demise.[2] The incidence of this condition in the African 
population is unknown. High bladder outlet obstruction 
throughout gestation leads to severely compromised 
renal function secondary to renal dysplasia in many 
children with PUV.[3] Treatment of PUV remains 
a clinical challenge, requiring active management 
from infancy to adulthood to avoid progressive renal 
dysfunction and deterioration of the upper and lower 
urinary tracts.

Historical background
Morgagni[4] was the first to describe PUV in 1717. 
However the most frequently referenced, earliest 
description of PUV is credited to Langenbeck in 
1802, who commented on valve-like folds in autopsy 
specimens. Langenbeck did not infer any clinical 
significance to these findings.[2] Thirty years elapsed 
before the subject was again referred to by Velpeau 
(1832), who described several anatomical specimens in 
which there were posterior urethral valve-like folds that 
might be of clinical importance. It was not until 70 years 
before the first comprehensive discussion of valves was 
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Type I:  Two membranous structures in the 
posterior urethra originating from the caudal end of the 
verumontanum rising along the lateral margin of the 
urethra on each side meeting at 12 o'clock. 

Type II: Membranes arising from verumontanum 
and attached cranially to the bladder neck. 

Type III: Circular diaphragm in the region of the 
caudal end of the verumontanum with a central defect. 

They further subdivided the classification of types 
I and III into a and b. Type III lesions were thought to 
consist of a membrane with a hole above (type IIIa) 
or below (type IIIb) the verumontanum, but without 
attachment to the verumontanum. Most patients were 
diagnosed by digital palpation of the lesion through 
the bladder neck, the passage of urethral sounds and/
or autopsy, and not all lesions were visualized. This 
has been challenged recently by Dewan et al.[7] They 
studied the pristine uninstrumented posterior urethra of 
babies with PUV after suprapubic drainage and believed 
that the three types of valves probably represent a 
single diaphragm like structure with a central defect, 
which can assume different appearances due to either 
an antenatal rupture or postnatal instrumentation. This 
protocol was subsequently followed up in several babies 
and the concept of congenital obstructing posterior 
urethral membrane (COPUM) has been proposed.[11] 
This concept proposes that, instead of a true valve, 
a persistent oblique membrane is ruptured by initial 
catheter placement and, secondary to the rupture, forms 
a valve like confi guration.[12]

Pathophysiology
PUV presents a spectrum of severity. The varied degree 
of obstruction caused by this abnormality depends on 
the configuration of the obstructive membrane within 
the urethra. The morbidity of PUV is not only limited 
to transient urethral obstruction but, the congenital 
obstruction of the urinary tract at a critical time in 
organogenesis may have a profound and lifelong effect 
on the function of the kidney, ureter, and bladder.[13]

Primary or secondary pathological manifestations 
of PUV
The macroscopic appearance of an obstructive 
membrane is  the primary pathology causing a 
mechanical obstruction in the urethral conduit leading 
to sequential secondary changes. The severity of the 
changes depends on the degree and timing of the 
primary obstruction.[1]

Pathophysiology of the fetus
After 20 weeks, the kidneys provide over 90% of 

present in 1870 by Tolmatschew.[5] He was also the first 
to recognize this as a pathological entity and propose 
a theory about its embryology. Finally, Young et al[6] 
described PUV as a clinical and pathological condition 
in 12 patients while giving an accurate description of the 
clinical presentation and the anatomy of valves in 1919. 
This classic anatomical description of the valves was the 
subject of a recent review.[7]

Etiology and embryology
The exact etiology of PUV is unknown, but it appears to 
be a multifactor gene mediated embryopathy. Familial 
inheritance is not common, but has been reported.[8]

During embryogenesis, the most caudal end of the 
Wolffian duct is absorbed into the primitive cloaca at 
the site of the future verumontanum in the posterior 
urethra. In healthy males, the remnants of this process 
are the posterior urethral folds, called plicae colliculi. 
Histological studies suggest that PUV is formed at 
approximately 4 weeks' gestation, as the Wolffi an duct 
fuses with the developing cloaca. When the insertion of 
the mesonephric ducts into the cloaca is anomalous or 
too anterior, normal migration of the ducts is impeded, 
and the ducts fuse anteriorly resulting in the formation 
of abnormal ridges or folds, which are believed to be 
the origins of 95% of PUVs;[9] this type is referred to 
as type I PUV. Although Young[6] has described type 
II PUV, most pediatric urologists believe that these 
are not obstructing valves but simply hypertrophy of 
the plicae colliculi. Type III valves represent the other 
5% and consist of a ring-type membrane distal to the 
verumontanum with a perforation present centrally. The 
cause of these valves is an incomplete dissolution of the 
urogenital membrane.[10]

Classifi cation
Young in 1919 described three different types of 
valves based on the orientation of the valves and their 
relationship to the verumontanum (Fig. 1):

Fig. 1. Young's classifi cation of posterior urethral valves based on the 
orientation of the valves and their relationship to the verumontanum.[6] 

A: Type I; B: Type II; C: Type III.

CA B
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amniotic fluid. An adequate amount of amniotic 
fluid is of vital importance for lung growth and 
skeletal development.[14] Severe oligohydramnios or 
anhydramnios secondary to decreased fetal urine output 
produces an abnormally small uterine cavity. This 
compresses the fetus and interferes with normal growth 
and expansion of the fetal thorax, resulting in pulmonary 
hypoplasia and soft tissue deformities.[1,15] The typical 
phenotype appearance of the fetus includes low-set ears, 
wide-set eyes, micrognathia, limb contractures, and 
talipes (Potter sequence).[16] An appropriate volume of 
amniotic fluid (produced by the kidneys) is necessary for 
complete and proper branching of the bronchial tree and 
alveoli.[13] Bladder distension and urinary ascites expand 
the fetal abdomen and compromise the development 
of the abdominal wall muscle, resulting in the prune 
belly appearance. Spontaneous upper urinary tract 
decompression can lead to urinary ascites, perirenal 
urinoma and peritoneal calcification.[1] High grade 
oligohydramnios, azotemia and severe pulmonary 
hypoplasia can lead to fetal death.

Urethra
The posterior urethra is dilated and elongated, the 
verumontanum is distorted, and the ejaculatory duct is 
dilated with reflux of urine into the vas deferens.[17]

Bladder 
Obstruction in the posterior urethra causes high 
intravesical pressures, progressive muscle thickening 
(hypertrophy and hyperplasia),  traberculation, 
sacculation and, in severe cases, diverticular formation. 
A large diverticulum affords some degree of protection to 
the upper renal tract because of the pop-off mechanism 
which is associated with good prognosis. There are 
increased collagen and connective tissue elements in 
the severely traberculated bladder. This bladder leads 
to the following changes:[1] high intraluminal pressure; 
increased residual urine; high pressure voiding; and 
bladder dysfunction even after the ablation of the 
valves. On urodynamic studies, three patterns of bladder 
dysfunction have been identified: myogenic failure with 
overflow incontinence, hyperreflexic bladder, and small 
capacity bladder with poor compliance.

Ureter
Ureteric dilatation may occur in PUV because of 
vesico-ureteric reflux (VUR). It is present in 50% of 
patients with PUV, vesico-ureteric junction obstruction, 
inefficient ureteric drainage due to high vesical 
pressure or dysplastic ureter. Significant proportion 
of vesicoureteric reflux will be resolved following the 
relief of obstruction.[18] VUR and renal dysplasia are 
attributable to abnormal location of the ureteric bud 

arising from the mesonephric duct. VUR may also be 
secondary to the high intravesical pressure.

Kidney
The pathology of the kidney includes hydronephrosis 
and progressive renal damage.

Hydronephrosis is due to 1) vesicoureteric reflux; 
2) obstruction: high pressures within the bladder, which 
are transmitted to the ureter and kidney directly by 
hydrostatic pressure; 3) abnormal ureteric bud resulting 
in dysplastic kidney and a dilated collecting system.

Renal damage is due to the following two factors:
1. Renal dysplasia: Renal dysplasia is probably due 

to damage in early fetal life or abnormal embryogenesis. 
The renal dysplasia is microcystic and occurs primarily 
in peripheral cortical zone. The diagnostic histological 
fi ndings include disorganized renal parenchyma, presence 
of embryonic tubules, cartilages, and cysts and presence 
of mesenchymal connective tissue. These changes are not 
reversible and account for long-term renal failure.

 2. Obstructive uropathy: Renal injury due to 
obstruction results in both glomerular and tubular 
dysfunction with diminished glomerular fi ltration rates, 
decreased renal function, some degree of fibrosis and 
scarring of renal parenchyma, tubular damage which 
results in failure of concentration and acidification of 
urine. This leads to high urine output, increased sodium 
loss and electrolyte imbalance. These changes are 
potentially reversible.[11]

Presentation
Prenatal presentation
Most PUVs are diagnosed after detection of hydrone-
phrosis by routine prenatal ultrasound.[19] Typical prenatal 
findings include bilateral hydroureteronephrosis, 
distended bladder and a dilated prostatic urethra 
(keyhole sign).[3,20] Discrete focal cysts in renal 
parenchyma are diagnostic of renal dysplasia.

Postnatal presentation
Neonates
Neonates with PUV who are not diagnosed before 
births may present with delayed voiding or poor urinary 
stream, abdominal mass, failure to thrive, poor feeding, 
lethargy, urosepsis or urinary ascites. In addition, 
respiratory distress at birth due to pulmonary hypoplasia 
may be the initial sign of urethral obstruction.

Infants
In infants, poor urinary stream and recurrent urinary 
tract infection are common.[21] Delayed post natal 
presentation is often with specific urological symptoms 
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like voiding disturbance, urine retention and urinary 
tract  infection (UTI).  Non-specific symptoms 
secondary to azotemia or sepsis are not uncommon. 
Rare presentations include urinary ascites or urinoma. 
This may occur as a result of spontaneous bladder 
perforation or fornicial urinary leak.

Older children
Older boys may present with recurrent UTI, diurnal 
enuresis in boys older than 5 years, secondary diurnal 
enuresis, voiding pain or dysfunction, and decreased 
force of urinary stream. PUVs are sometimes discovered 
during evaluation of abdominal mass or renal failure. 
Hydronephrosis and proteinuria found on evaluation of 
unrelated conditions may be the fi rst sign of PUV.

Physical examination
Examination findings in the newborn include poor 
breathing movements, small chest cavity, palpable 
walnut-sized bladder (hypertrophy detrusor muscle), 
abdominal distension (ascites), potter facies and limb 
deformities (skin dimpling) and indentation of the knees 
and elbows due to compression within the uterus.

Evaluation
Antenatal 
The antenatal diagnosis and assessment of PUV is based 
on maternal ultrasound and fetal urinary biochemical 
assesssment for renal function. The prenatal sonographic 
appearance of the fetus with urethral obstruction varies. 
The cardinal signs of the fetus include dilatation of 
the fetal urinary bladder and proximal urethra, and the 
key hole sign[20] with thickening of the bladder wall. 
Cohen et al[20] have also documented the presence of an 
echogenic line in the dilated posterior urethra confirmed 
postnatally to be a valve. Other findings include discrete 
renal cysts diagnostic of renal dysplasia. The diagnosis 
of PUV should be suspected in a male fetus with bilateral 
hydronephrosis, distended bladder with or without 
upper tract anomaly, and oligohydramnios around 18-
20 weeks gestation.[22] Fetal urinary electrolytes and 
β2-microglobulin provide the most accurate results of 
evaluating fetal renal function. Normal fetal urine is 
hypotonic with sodium less than 100 mEq/L, chloride 
less than 90 mEq/L, osmolality less than 210 mEq/L, and 
β2-microglobulin less than 4 mg/L. Elevated fetal urine 
electrolytes and β2-microglobulin levels are indications 
of irreversible renal dysfunction.

Postnatal
Renal and bladder ultrasonography
Postnatally, ultrasound may show a thickened bladder 

wall and classically a dilated and elongated posterior 
urethra. Hydronephrosis varies in degree and may be 
unilateral or bilateral. Renal scan may demonstrate 
perirenal collection of urine, echogenic kidneys, 
subcortical cyst, and corticomedullary junction. 
Echogenic kidney and subcortical cyst are unfavorable 
signs.[9,19] Because newborns commonly have oliguria 
during the first few days of life, repeat ultrasound after 
the first week of life may be necessary if previous 
findings are normal in a child with previously 
diagnosed antenatal hydronephrosis before making a 
final determination that hydronephrosis has resolved. 
Ultrasound through the perineal approach may 
confirm the dilated posterior urethra with valve leaflet 
visualized. The diameter of the posterior urethra before 
and after voiding is larger than in normal children.[17,23]

Voiding cystourethrography
The key to the workup of any child with antenatal 
hydronephrosis is voiding cystourethrography (VCUG) 
performed during voiding and under fluoroscopy, with 
imaging of the posterior urethra. The diagnosis of 
PUV is based on: (1) thickened trabeculated bladder, 
dilatation and elongation of the posterior urethra (Fig. 
2); (2) circumferential filling defect at the level of the 
pelvic floor; (3) prominence of the bladder neck and 
vesicoureteric refl ux in many infants.

Renal scintigraphy
Functional imaging of the upper tract is usually deferred 
in neonates to about 4 weeks of age to allow some 
maturation of the developing kidneys. Radionuclide 
studies are useful in situations when either kidney shows 
thin or abnormal parenchyma and in infants in whom a 
postoperative ultrasound scan shows no improvement 
to help to distinguish between persistent obstruction and 
cystic dysplasia.[1,9] A dynamic study using tracer that 
is taken up by the kidney and excreted into the urine, 

Fig. 2. Voiding cystourethrogram showing distended bladder, dilated 
and elongated posterior urethra.
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either diethylenetriaminepentaacetic acid (DTPA) or 
mercaptoacetyl triglycine (MAG3) is used. The latter 
has high protein binding and thus remains mainly in the 
intravascular space compared with DTPA which is a 
pure glomeruli filtrates. The renal extraction of MAG3 
is virtually double that of DTPA, making MAG3 the 
isotope of choice in the neonate or infant with a relatively 
large extracellular space and a low glomerular filtration 
rate. The parameters that can be estimated include 
differential renal function (DRF) and drainage. The 
drainage function is evaluated when dilatation is present. 
Up-sloping renogram pattern with diuretic (furosemide) 
is used to determine obstruction.[24]

A static scan using dimercaptosuccinic acid (DMSA) 
can estimate DRF and focal parenchymal defects. DMSA 
is extracted by proximal tubules and fixed in these cells. 
The static scan should not be performed in the neonatal 
period because of renal immaturity. DMSA is characterized 
in the newborn period by high background activity, excess 
excretion of isotope in urine, and relatively low fixation 
in the renal tubules. The scan may be done at the fi rst 3-6 
months for detection of renal scars.[24,25]

Laboratory investigation
Serum biochemistry
Serum biochemistry is performed to evaluate routine 
electrolytes, urea and creatinine which may be 
deranged. The serum values in the first 48 hours may 
be misleading as they may represent maternal values. 
Serum electrolyte is necessary to determine the level of 
renal derangement, to monitor responses to drainage, 
and to guide management. Serum creatinine 0.8 mg/dL 
is of prognostic importance.

Arterial blood gas (ABG)
ABG is determined to exclude metabolic acidosis 
which may be present. Urine sample should be sent for 
microscopic study, culture, and sensitivity test before 
commencing antibiotics especially in setting where 
most patients present with infected urine. Colony 
counts of more than 105 in samples collected through 
transurethral cauterization denote infection.

Urodynamic studies
Urodynamic evaluation provides information about 
bladder storage and emptying. Normal bladder should 
store urine at a low pressure, less than 30 cm H2O 
and then completely empty at appropriate pressures. 
Patients with PUV have a spectrum of urodynamic 
abnormalities.[1] Urodynamic studies are helpful in 
directing the type of bladder therapy especially after 
valve ablation. Cystometry measures intravesical pressure 
and volume as the bladder fills at a measured rate. 

Pressure and volume data can be plotted against each 
other to produce a cystometrogram, which can detect 
dynamic abnormalities such as hyper-reflex contraction, 
hypocontractility, myogenic failure and detrusor-sphincter 
dyssynergy. Bladder compliance and post void residual 
volume can also be measured. A poorly compliant bladder 
is likely to cause persistent hydronephrosis.[9,26]

Management
Antenatal
The antenatal management of a patient with antenatally 
diagnosed PUV is based on serial examinations of a 
baby, with full parental consent. The decision made to 
intervene is dependent on gestational age, decreasing 
amniotic volume, and deteriorating renal function 
of fetal urine aspiration (Fig. 3). No intervention is 
considered in babies with the poorest prognosis.[27] 
Because of the morbidity related to antenatal fetal 
intervention, it is hard to justify intervention in a 
baby with good prognosis. If PUV is diagnosed late 
(third trimester) in the pregnancy without decreasing 
amniotic fluid, the best action is for nature to take 
its course as this period is towards the end of renal 
structural  development.  With improvement of 
prenatal ultrasonography, earlier intervention with 
vesicoamniotic shunting would improve postnatal renal 
function. However, identification of the patients who 
may benefit from early intervention remains elusive.[1] If 
a fetus is demonstrated to have PUV early in pregnancy 
(second trimester) and there are decreased volume of 
amniotic fluid and deteriorated renal function from 
urine aspiration, intervention would be appropriate.[27]

Three procedures are recommended such as 
vesicoamniotic shunt, vesicostomy, and fetal endoscopic 
valve ablation.

Selection criteria for intervention are as follows: 
Na+ <100 mEq/L; Cl- <90 mEq/L; osmolarity <210 
mOsm/L; β2-Microglobulin <4 mg/L; total protein <40 
mg/dL; Ca2+ <8 mg/dL.

Three bladder taps should be performed in the 
intervals of 48-72 hours. Documented sequential fall in 
values indicates salvagebility of the kidneys.

Vesico-amniotic shunt
The vesico-amniotic shunt has been a popular technique 
for in utero relief of obstructive uropathy. Inadequate 
decompression and patency of the shunt appeared 
for 1-2 weeks. Shunt migration is also common. The 
overall outcome is not satisfactory at present.[27]

Fetal vesicostomy
Decompression is adequate but it is more invasive with 



World Journal of Pediatrics

R
eview

 article

210 World J Pediatr, Vol 7 No 3 . August 15, 2011 . www.wjpch.com

chances of fetal loss. It is usually done at 20-24 weeks 
gestation. Elective caesarian section is done at 10-
14 weeks after open fetal surgery since most of these 
pregnancies will go into preterm labor around this time. 
Only a few cases were subjected to the procedure so far 
with higher maternal risk and premature labor.[27]

Fetal endoscopic valve ablation
Decompression with this procedure is less than with 
vesicostomy and is associated with preterm labor and 
fetal loss.

Postnatal treatment
Initial clinical examination, ultrasound and serum 
chemistry are followed by a voiding cystourethrography 
and a period of catheterization. The temporary vesical 
drainage is achieved by passing a feeding tube (size 
5 or 6 Fr gauge) transurethrally under strict aseptic 
condition. Balloon catheters are not suitable for 
vesical drainage in PUV obstruction because they may 
accentuate spasm.[1] The relief of bladder obstruction by 
catheterization, either urethral or suprapubic, is often 
followed by a period of post obstructive diuresis and a 
fall in serum creatinine. Adequate medical stabilization 
is the priority at this stage. Urine is sent for routine 
microscopic examination and culture. Blood is also sent 
for calculation of complete blood count, culture and 
sensitivity test. In severe cases of PUV associated with 
pulmonary hypoplasia, catheter drainage is the only 
management until pulmonary function is improved. 
Such patients may need mechanical ventilatory support. 
Many of the neonates with PUV may have some of 
the following problems: dehydration and electrolyte 

imbalance, uremia, metabolic acidosis, infection, 
nutritional problems, and respiratory problems.

The patient is resuscitated with intravenous fluids, 
correction of electrolytes, and acid base deficits. 
Infection is controlled with broad spectrum antibiotics. 
Once the general condition is stable and diagnostic 
work up is complete, the definitive treatment is 
planned. From a practical point of view, management 
of neonates with posterior urethral valves begins with 
placement of a urethral catheter. The upper urinary tract 
should be assessed by renal sonography before placing 
the catheter and repeated after several days of bladder 
decompression. Improvement in renal function often 
corresponds with diminution in hydroureteronephrosis, 
whether the child has vesicoureteral reflux or not. 
When this occurs, primary valve ablation should be 
considered.[28] An algorithm for the management of 
newborns with PUV is shown in Fig. 4.

Ablation of valves
With miniaturized instrumentation at present, even the 
small urethra will accommodate a working cystoscopic 
sheath through which a 3 Fr coated ureteral wire can be 
inserted and used for valve ablation. Valve ablation as 
a primary procedure can be achieved by the following 
methods:

a) Endoscopic ablation: Transurethral ablation under 
direct vision is the treatment of choice for PUV. Pediatric 
cystoscope sized 6 or 8 is passed through the urethra. 
Bugbee electrode is used to fulgurate the valves. The 
obstructing membrane is incised at 5, 7 and 12 o'clock 
position. A 3 Fr ureteric catheter with a metal stylet that 
can be used to coagulate is a satisfactory alternative.

Fig. 3. Algorithm for the management of antenatally detected PUV. PUV: posterior urethral valve; GA: gestational age.

Antenatal suspected PUV

Less than 32 weeks GA Greater than 32 weeks GA

Good prognosis Poor prognosis

Intervention No intervention

Monitor and aim at early delivery
  when fetus is term

Hypotonic fetal urine,
  oligohydramnios

Hypertonic urine, severe
  oligohydramnios, echogenic 
  kidney, elevated β2 microglobulin

In case of progressive
   oligohydramnios, consider
   renal urine biochemistry
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b) Whitaker-Sherwood hook: This is a size 6-7 Fr 
instrument, which has a crochet hook at the end. It is 
lubricated and passed up to the urethra, pointing to the 
12 o'clock position, with the bladder full. The valve is 
engaged and diathermy applied to ablate it.

c) Laser ablation: neodymium-YAG laser has also 
been used successfully to fulgurate the valves.[29]

d) Mohan's valvotome: This is a 2 mm diameter 
instrument for newborns and a bigger 3 mm diameter 
instrument for older patients. With the patient in a supine 
position under general anesthesia, a well lubricated 
6-Fr or 8-Fr feeding tube is inserted through the urethra 
and the urinary bladder filled up with normal saline. 
The feeding tube is then withdrawn and suprapubic 
pressure applied to demonstrate the initial preoperative 
urinary stream. A well-lubricated Mohan's valvotome 
is introduced through the urethra until urine/saline 
begins to come out of its end. The valvotome is gently 
withdrawn while applying sustained suprapubic pressure 
so as to display PUV. When the hook of the valvotome 
has engaged the valves, the valvotome is withdrawn from 
the urethra thereby ablating the valves. The procedure is 
carried out at 5, 7 and 12 o'clock positions. The bladder 
is again filled up with normal saline and suprapubic 
pressure applied to demonstrate the postoperative urinary 
stream indicating that the obstruction has been adequately 
relieved. This can be confirmed with cystoscopy when 
available. Mohan's valvotome is invaluable in the 
developing world where pediatric cystourethroscopes are 

not readily available.[21,30-33]

e) Fogarty or Foley's balloon catheter: The baby 
is anesthetized and a size 6 Fr catheter is introduced 
transurethrally. The bladder is filled with contrast 
material or saline until the posterior urethra is filled. 
A size 4 Fr Fogarty balloon catheter or an appropriate 
size Foley's catheter is placed into the bladder and 
balloon inflated with 0.75 ml of saline. With gentle 
withdrawal, the operator places the balloon at the level 
of the valves. Sharp withdrawal of the catheter ruptures 
the membrane without injury to the urethra.[34] This 
procedure should be preferably done under fl uoroscopic 
or ultrasonographic guide to ensure that the balloon is 
only inflated proximal to the valve to avoid urethral 
injury.

Urinary diversion
An upper urinary tract diversion should be reserved for 
the infant in whom a small urethra limits the passage of 
available instrumentation. When there is improvement 
in upper urinary tract dilatation without significant 
improvement in serum creatinine, renal dysplasia is 
likely present and there remains little justification 
for upper urinary tract diversion over primary valve 
ablation. Proximal urinary diversion results in the 
absence of urine going to the bladder and thereby 
prevents bladder cycling, which may cause poor bladder 
compliance.[3] In case of persisting or increasing upper 
urinary tract dilatation, increased serum creatinine or 

Newborn with PUV

Temporary vesical drainage with a feeding tube

MCUG when stable

Dilated and elongated posterior urethra

Sequential renal function assessment

Stable child, reduction in serum creatinine Too small urethral or premature babies
Inappropriate instrument
Persistent high serum creatinine

Valve ablation Temporary vesicostomy

Follow-up

Serial serum creatinine, management of
  bladder dysfunction and voiding history

Resuscitation with antibiotics and intravenous rehydration
Blood sample for electrolyte, full blood counts and
  culture, arterial blood gas estimation
Urine culture
Ultrasound scan

Fig. 4. An algorithm for the management of newborns with PUV. PUV: posterior urethral valve; MCUG: micturating cystourethrogram. 
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urinary tract infections, upper urinary tract diversion 
should be contemplated. 

Option for urinary diversion
Vesicostomy: Vesicostomy is the diversion of choice for 
neonates with PUVs. The dome of the bladder should 
be brought to the skin midway between the umbilicus 
and pubis, such that the posterior bladder wall will not 
prolapsed into the stoma. The vesicostomy should be 
calibrated to 24 Fr. This allows bladder cycling and 
maintains bladder compliance. It is said to improve 
and stabilize VUR in 90% of patients.[35] However, 
formation of a small stoma results in stomal stenosis 
and inadequate emptying of the bladder. A large stoma 
induces bladder prolapse. The use of vesicostomy has 
decreased because most patients can be safely drained 
or undergo primary valve ablation.

Cutaneous ureterostomy: Dilatation of the ureter 
leads to failure of coaptation, this in turn leads to failure 
of ureteric peristalsis and stasis. Hence in the grossly 
dilated ureter, vesicostomy is not able to drain the 
upper tract; ureterostomy may be needed to establish 
a drainage. Ureterostomy for short duration has the 
advantage of not interfering with bladder function. 
Jaureguizar et al[36] did not find any significant change 
in bladder function between children who underwent 
initial pyeloureterostomy and those who received 
initial valve ablation. They concluded that temporary 
pyeloureterostomy did not affect bladder function 
adversely for a long duration.

Bilateral  cutaneous ureterostomy can also 
be performed for urinary drainage. Techniques 
for cutaneous ureterostomy include end stomal 
ureterostomy, loop ureterostomy, Y-ureterostomy (in 
which the ureter is divided and one end is brought to 
the skin and the other is re-anastomosed by uretero-
ureterostomy), and ring ureterostomy.[10] Potential 
complications of cutaneous ureterostomies include 
ureteral devascularization, inadequate drainage, and 
stomal stenosis. 

 Sober-en-T diversion: This is a temporary high 
diversion for posterior urethral valves, in which a 
cutaneous ureterostomy is performed, and the distal 
ureter is sutured to the upper ureter just distal to the 
renal pelvis.[37] The advantage of this approach is that 
the upper tract is diverted, but some urine drains to the 
bladder for long-term cycling. 

Pyelos tomy:  In  se lec ted  cases ,  cu taneous 
pyelostomy may be necessary if the child has urosepsis 
secondary to pyonephrosis.

Nephrostomy: Tube insertion for temporary 
diversion during percutaneous nephrostomy may be 
done to identify those patients who may benefit from 
cutaneous ureterostomy/pyelostomy.[38]

Secondary bladder management
Bladder management after ablation of the valves 
is a key to improve outcome in patients with PUV. 
The patients should be evaluated by voiding history, 
urinalysis, urine microscopy, culture, sensitivity test, 
serum creatinine and bicarbonate levels after ablation. 
VCUG should be repeated after ablation for 3 months 
and cystoscopy can be done if VCUG suggests 
incomplete ablation of the valves. When residual valves 
are ruled out, post voiding residual urine should be 
assessed with ultrasound after 1-week voiding after 
ablation of the valves, thus ensuring the bladder neck 
and urethral spasm has subsided. Post voiding residual 
urine volume of greater than 10% of expected bladder 
capacity for age is considered significant. Children with 
a significant post voiding residual urine volume are 
given Terazosin, a selective α1 adrenergic blocker dose 
ranging from 0.25 to 2 mg (0.02 to 0.4 mg/kgOD)[39] or 
an anticholenergic agent. Bladder training with a regular 
voiding program is imperative.

Indications for bladder augmentation include 
low bladder s torage volume and high bladder 
pressure despite anticholinergic medication and 
clean intermittent catheterization. The ileum is most 
commonly used; however the use of the large bowel, 
stomach, and ureter is dependent on clinical conditions 
and surgeon preference.

Continent appendicovesicostomy, also called the 
Mitrofanoff's technique, is an option. The procedure 
involves placement of a nonrefluxing tubular conduit 
for catheterization between the bladder and skin to 
provide an alternative channel for catheterization. 
In children with PUVs, institution of intermittent 
catheterization through a sensate urethra can be 
diffi cult. In addition, some patients may have a dilated 
proximal urethra which may not be easily catheterized. 
The stoma often can be hidden in the umbilicus to 
provide acceptable cosmesis. The appendix, ureter, and 
tubularized bowel can be used for formation of this 
channel. However, since many of these bladders dilate 
with time, augmentation should be done only after 
sufficient time is given for the natural resolution of 
hypertrophy.

Complications
Newborns
Pulmonary hypoplasia secondary to intrauterine renal 
dysfunction and oligohydramnios is the primary cause 
of patient death. Other complications of PUV are 
generally secondary to chronic bladder changes, leading 
to elevated detrusor pressures. This, in turn, leads to 
progressive renal damage, infection, incontinence 
and renal insufficiency. Historically, in patients with 
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adequate pulmonary function, approximately 25% 
died of renal insufficiency in the first year of life, 25% 
died later in childhood, and 50% survived to adulthood 
with varying degrees of renal function. With the recent 
advent of better techniques in the treatment of pediatric 
renal insufficiency, most of these children can be 
expected to survive. The goal of treatment is to preserve 
the maximal obtainable renal function for each patient. 
This entails aggressive treatment of infections and 
bladder dysfunction.[13]

Vesicoureteral reflux
Vesicoureteral reflux is commonly associated with PUV 
and is present in one third of patients. When associated 
with PUV, reflux is generally secondary to elevated 
intravesical pressures. Persistent VUR following valve 
ablation is best treated conservatively with antibiotics. 
Persistent reflux from poor bladder emptying may 
be treated with anticholinergics or alpha blockers. 
Indications for reconstruction in persistent VUR include 
failed medication, recurrent UTI with renal damage, and 
severe reflux, which interfere with bladder emptying.[17]

Urethral stricture
Urethral stricture constitutes a signifi cant complication 
of transurethral approach of valves ablation.[21,40] It 
occurs in up to 50% of cases and is due to urethral 
trauma of instrumentation.[1] The availability of 
miniature endoscope results in a decreased incidence 
of urethral stricture.[40] Urethral stricture is also due to 
thermal burn from the diathermy for fulguration, i.e., 
electro-coagulation of urethral tissue or heat generated 
when electric current passes through glycine or water 
during fulguration.

Urinary tract infections
Recurrent UTIs are common in patients with PUVs. 
Elevated intravesical pressures predispose patients to 
infection, possibly by altering urothelial blood flow. 
Additionally, patients with PUV may have elevated 
post voiding residual urine volumes, leading to stasis 
of urine. Dilated upper urinary tracts, with or without 
vesicoureteral reflux, further elevate UTI risk. UTI 
management is directed at lowering bladder pressures 
(anticholinergic medication), lowering post voiding 
residual urine volume (via alpha blocker[39] or/and clean 
intermittent catheterization), and timely administering 
prophylactic antibiotics.

Urinary incontinence
The same factors for vesicoureteral reflux and UTI 
also lead to urinary incontinence. Correct management 
of bladder function depends on adequate bladder 

Table. Prognostic factors of posterior urethral valves
Good Poor

Prenatal diagnosis on or before 24
  wk gestation

Presentation after 1 y Respiratory distress at birth
Nadir serum creatinine less than 0.8
  mg/dL at 1 y

Presentation before 1 y

Nadir serum creatinine less than 0.8
  mg/dL after 4-5 d of initial drainage

Bilateral vesicoureteric reflux

Identification of corticomedullary
  junction

Persistent serum creatinine higher
  than 1.0 mg/dL after initial therapy 

Presence of pop-off mechanism Persistent incontinence after 5 y
Echogenic kidney on ultrasonogram
Subcapsular renal cyst
Proteinuria
Hypertension

evaluation with urodynamic studies. Lowering 
bladder pressure, improving bladder compliance, 
and minimizing post voiding residual urine volume 
contribute to the attainment of urinary continence.

Long-term prognosis
The prognosis of boys with PUV depends on the status of 
the kidneys and the bladder at the time of diagnosis and the 
methods of bladder management as the child grows.[9] A 
vast majority of the patients who developed end-stage renal 
diseases have voiding dysfunction.[41] Researchers have 
noted different variables that may have predictive value 
or be responsible for long-term renal failure in patients 
with PUV.[42,43] Prenatal detection of posterior urethra 
obstruction at or before 24 weeks of gestation could predict 
a poor outcome[22] (Table). The bladder dysfunction 
that some of these patients have will be decisive in the 
development of their renal failure.[44,45] Poor compliance 
is associated with the worst prognosis[46] but other 
factors implicated in the worsened prognosis in the boys 
include age at diagnosis, renal dysplasia, renal function 
before and after valve ablation, VUR, UTI, proteinuria, 
hypertension, and initial treatment.[42,43]

The level of serum creatinine at 1 year old is shown 
to have a greater predictive value than the level at 
the time of diagnosis.[42] Because the levels of serum 
creatinine after relief of obstruction could refl ect more 
faithfully a kidney mass than those obtained before, and 
indeed, serum creatinine levels at 1 year old correlate 
strongly with the final outcome of patients. A serum 
creatinine level of less than 8 mg/L at 1 year old is 
associated with normal renal function.[47,48] Recent 
studies[42,43] have shown that there is a clear prognostic 
relationship between the serum creatinine levels at 4-5 
days after bladder catheterization and renal function. 

The glomerular filtration rate at 1 year old is also 
strongly correlated with final renal function. Patients 
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with glomerular fi ltration rate of ≥80 mL/min per 1.73 
m2 at 1 year old have a normal renal function.[49]

Identification of at least one kidney with good 
corticomedullary differentiation on ultrasonographic 
diagnosis of a boy with PUV is associated with a good 
prognosis.[3,50,51] The presence of hyperechoic kidneys 
from the beginning as shown by poor corticomedullary 
differentiation on ultrasonogram is closely correlated 
with the development of chronic renal failure.[49]

The presence of pressure pop-off mechanism is 
another good prognostic factor. This includes a massive 
reflux into a non-functional kidney termed VURD 
syndrome (valves, unilateral reflux and dysplasia), 
urinary ascites, or large bladder diverticulum. This 
mechanism prevents deleterious effects of high vesical 
pressure on the opposite kidney. Bilateral high-grade 
refl ux is signifi cantly correlated with poor prognosis.[41,48]

The appearance of proteinuria during infancy is 
related to a poor prognosis.[52]

Pathogenically, this result could be related to 
decreased kidney functional reserves, which cannot 
respond to the increased demand for child's growth. Thus, 
functioning nephrons cause hyperfiltration to maintain 
a normal renal function. Excess filtration produces 
proteinuria, focal segmentary glomerulosclerosis, and 
finally kidney failure. In a significant proportion of 
children, renal impairment leads to anorexia, nutritional 
and growth failure, and by the second decade of life, loss 
of libido and end stage renal failure may occur.[53]

Other prognostic factors are listed in the Table.

Long-term management
Bladder dysfunction
Since the long-term outcome of patients with PUV 
depends on the behavior of the bladder and its 
subsequent management after valve ablation, close 
follow-up is imperative after valve ablation. A VCUG 
should be done to document that bladder outlet 
obstruction is relieved. Serial renal sonograms and 
examination of serum creatinine and electrolytes are 
necessary. Renal scintigraphy may be necessary if 
there is evidence of renal dysfunction. Serial VCUG 
is important if VUR is present until reflux is minimal 
or absent.[3] Urodynamic evaluation is required in the 
presence of persistent hydroureteronephrosis to confirm 
that resting and filling bladder pressures are in the safe 
range of less than 30 cm H2O. This will also guide 
further management of dysfunction bladder.

Renal dysplasia
Renal dysplasia is irreversible, but treatment of other 
issues including management of urinary infection and 

bladder dysfunction can decrease or delay ongoing 
renal deterioration. It has been suggested that removal 
of the dysplastic kidney and dilated ureter may improve 
voiding efficiency and decrease the possibility of 
potential infection.[54] Recent evidence however suggests 
that retaining this dysplastic unit does not affect infection 
or function and the unit may be left in place.[55]

Renal transplantation
Despite optimal management, about one third of boys 
with PUV develop end-stage renal disease. Impaired 
renal function can be stabilized during childhood, but 
insufficient renal reserve developed in adolescence 
makes dialysis or renal transplantation necessary.[41]

Fertility
Few long-term studies revealed the reproductive status 
of men who had PUV during childhood. It has been 
postulated that prostate function might be affected 
because of elevated urethral pressure during embryonic 
development and the ongoing voiding dysfunction.[3]

Conclusion
Management of posterior urethral valves is still a 
clinical challenge in pediatric urology. There is still 
much to know about obstructive bladder physiology. 
The long-term outcome depends on the degree of renal 
damage, upper tract changes and bladder dysfunction. 
The ultimate goal of management is to maximize renal 
function, maintain normal bladder function, minimize 
morbidity and prevent iatrogenic problems.
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