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Background: Posterior urethral valve  (PUV) is the most common cause of congenital 
lower urinary tract obstruction in boys. It is considered that early diagnosis and intervention 
have good outcomes in terms of renal function, though the varying extent of embryological 
insult requires these boys to remain in extended follow-up and care.
Objective: To assess the renal outcome of patients following PUV ablation.
Methods: This was a descriptive retrospective study. Data were collected from the operation 
logbooks of patients from 2015 to 2019 that had been admitted to the Tikur Anbessa 
Specialized Hospital pediatric surgery unit with a working diagnosis of PUV and had 
ablation done primarily or following diversion. Data were collected from January to 
April 2020 and analyzed using SPSS 25. P value≤0.05 was considered significant.
Results: Seventy patients were analyzed and followed for 3 years for the development of 
postoperative chronic kidney disease (CKD) after PUV ablation. Postoperative CKD was 
found in 52.9% of patients and end-stage renal disease in 2.9%. Risk factors associated with 
postoperative CKD were the presence of preoperative and postoperative proteinuria, post-
operative hypertension, and elevated nadir serum creatinine. Results also showed that a delay 
between the development of vesicostomy and ablation had a significant correlation with renal 
outcome. Elevated nadir serum creatinine, postoperative proteinuria, and delay between the 
development of vesicostomy and ablation were found to be independent risk factors of 
development of CKD.
Conclusion: There was a high rate of CKD development in patients who had had ablation for 
PUV, which was comparable to other studies. Three variables were found to be independent risk 
factors for the progression of CKD, unlike other findings seen in low- and middle-income countries.
Keywords: posterior urethral valve, primary ablation, vesicostomy, nadir serum creatinine, 
proteinuria, chronic kidney disease, end-stage renal disease

Introduction
Posterior urethral valves (PUV) is the most common cause of bladder-outlet obstruc-
tion in male neonates and infants.1 This is a congenital obstruction of the posterior 
urethra believed to be caused by valve-like leaflets or membranes, where it is also 
called congenital obstruction of the posterior urethral membrane (COPUM). There are 
three types of PUV according to Young et al’s classification. Type 1 is the most 
common type, occurring in 90%–95% of patients.2

Congenital anomalies of the urinary tract affect up to one in every 500 preg-
nancies, and obstructive uropathy accounts for most of these cases.2,3 It is con-
sidered that PUV have an incidence of 1.6–2.1 per 10,000 live births.2 A study done 
at Tikur Anbessa Specialized Hospital (TASH) on 5 years’ pediatric surgical 
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admissions showed that congenital obstruction of the pos-
terior urethral membrane was one of the ten most common 
congenital admissions, comprising 2.5% of all surgical 
admissions.4

With distal obstruction, there is increased voiding pres-
sure that is compensated by hypertrophy and dilation of 
the bladder. The bladder dysfunction also leads to trans-
mission of pressure to the ureter and renal pelvis, leading 
to urine-reflux, worsening of hydronephrosis and renal 
dysfunction. This valve-bladder syndrome is considered 
to have a vicious cycle. Eventually, the bladder decom-
pensates with poor contractility and upper-tract dilation.5,6

Pressure transmission on the glomerular units result in 
architectural changes. The renal dysfunction seen in 
PUVs is considered to arise due to either obstructive uro-
pathy, as mentioned above, or from renal dysplasia.5

Vesicoureteral reflux (VUR) occurs in 50%–70% of 
patients with PUV. The high-grade VUR that is sometimes 
seen in children, mostly occurs in the poorly functioning 
ipsilateral renal unit and the contralateral functioning unit 
is sparedwhich is a “pop off” mechanism also known as 
vesicoureteral reflux dysfunction (VURD) . This has been 
postulated to be a physiological mechanism that saves the 
contralateral kidney. However, long-term studies have 
shown that VUR dysfunction does not improve renal 
prognosis.5,7

PUV is mostly diagnosed during antenatal follow-up and 
can be confirmed with postnatal imaging.5 Interventions can 
be done as early as possible, even during the intrauterine 
period, but embryological insult to the bladder and kidneys 
manifesting to a varying extent require these boys to remain 
in extended follow-up and care.5

After birth, these patients should undergo investigation 
to reach a diagnosis early so as to intervene with ablation 
or vesicostomy in the neonatal period. Earlier interven-
tions are to lessen the degree of renal dysfunction.8

A study in Canada concluded that valve ablation is the 
main stay of treatment for patients with PUV. prenatal and 
postnatal factors, such as renal dysplasia and urinary tract 
infrection respectively, rather than the PUV treatment dic-
tate the long term renal and radiological outcome.18

This study was performed to observe renal outcomes after 
ablation and to evaluate the effect of multiple risk factors on 
renal function. The study also aids in determining renal 
outcomes if intervention is done early. All these will lead to 
development of a guideline on how to diagnose and treat 
these patients early so as to improve renal outcomes.

Methods
This study was conducted on patients that had been treated at 
Tikur Anbessa Specalized Hospital (TASH) with PUV abla-
tion. TASH is one of the biggest tertiary teaching hospitals in 
Addis Ababa, capital of Ethiopia. A descriptive retrospective 
cross-sectional study design was used. Data were collected 
from operation logbooks of patients that had been admitted 
from January 2015 to January 2019 to the TASH pediatric 
surgery unit with a working diagnosis of PUV, and ablation 
was done either primarily or following diversion. The sample 
size was calculated based on the admission rate of PUV 
patients to the hospital and was calculated to be 114. We mainly 
focused on identifying those patients with progression of 
chronic kidney disease (CKD) following ablation or those 
that had newly developed CKD or end-stage renal disease 
(ESRD).

The major risk factors of progression to CKD were identi-
fied from textbooks and published papers and used as inde-
pendent variables. Because of the adequate sample size, 
parametric statistical analysis was used. All independent vari-
ables were first analyzed for frequency, followed by cross- 
tabulation. P≤0.05 was considered significant. Significant vari-
ables were then analyzed by bivariate analysis. Variables that 
were significant on that were analyzed by multivariate analysis, 
and those significant on that were considered independent risk 
factors of development and progression of CKD.

The ethics committee of the Addis Ababa University 
College of Health Science Department of Surgery approved 
the research, and since it was a retrospective study with chart 
review, no consent was taken from individual patients after 
a consent waiver QAS had been granted by the committee. All 
patients data were maintained with confidentiality, in accor-
dance with the Declaration of Helsinki. A questionnaire was 
formulated and data collected from January to April 2020 and 
analyzed using SPSS 25. P≤0.05 was considered significant.

Operational definitions were set for both the dependent 
and independent variables:

Dependent variables1,2,15

● CKD was when plasma creatinine was >190 µmol/L 
or GFR <60 mL/min/1.73m2 or progression of CKD 
when the patient had worsening of these values com-
pared to the preoperative period.

● ESRD was when the patient has been put on an 
ESRD program for hemodialysis or renal transplanta-
tion or had died of uremia.
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Independent variables7,9

● Age at presentation and intervention were considered 
in months when the patient had been diagnosed with 
PUVs and consequently at what age the patient 
received intervention, respectively.

● Deranged renal function test was when the creatinine 
level was elevated above the normal level according to 
age.

● Presence of VUR: backflow of urine from bladder to 
kidney

● Type of procedure: endoscopic ablation and tempora-
rily vesicostomy

● Time delay between development of vesicostomy and 
PUV ablation

● Nadir serum creatinine: lowest creatinine attained in 
the year after valve ablation

● Preoperative and postoperative proteinuria: positive pro-
tein on urinalysis pre- and postablation, respectively

● Preoperative and postoperative hypertension: blood 
pressure elevated above 95th percentile for age in 
pre- and postoperative period, respectively

● Diurnal urinary continence was defined as being 
totally dry during the day and night.

Results
A total of 139 patients were ablated following PUV diag-
nosis between 2015 to 2019. In sum, 92 cards were retrieved 
and the other 47 had been lost. From the 92 charts found, 

only 70 had properly documented variables, and thus only 
these were analyzed. Findings were then documented in the 
preformed questionnaires and analyzed using SPSS 25.

It was found that around 45.7% of patients had presented 
with obstructive symptoms aged >2 years, 42.9% presented 
aged 1 month to 2 years, only 11.4% were diagnosed at <1 
month of age, and none was diagnosed antenatally (Figure 1).

Clinical presentation showed that around 80.4% presented 
with difficulty of urination, and recurrent urinary tract infection 
(UTI) was seen in 4.4%. Around 50% had had no documented 
blood-pressure measurement preoperatively, but for the rest, 
31.5% had had preoperative hypertension. Preoperative pro-
teinuria was present in 47.8% of patients and absent in 29.3%, 
but was undocumented in around 22.8%.

Almost 97% of patients had preoperative creatinine 
documentation, of which 50% had normal creatinine 
levels for their age and around 46.7% had elevated creati-
nine. Preoperative ultrasound had been done for all 
patients and showed that severe bilateral hydroureterone-
phrosis was seen in 64.8%, while 24% and 11% had 
moderate and mild hydroureteronephrosis, respectively. 
On ultrasound, from those with documented bladder 
changes, 68.4% had significant bladder-wall hypertrophy 
with trabeculations. Preoperative VCUG had been done in 
87% of patients, of which 60% had no upper urinary tract 
abnormality, 23.8% had unilateral VUR, and 16.3% bilat-
eral VUR. High-grade VUR had been documented in 
58.1%, low-grade VUR 25.8%, and around 16.1% had 
no documentation of VUR grade.

Figure 1 Differences between age at diagnosis and intervention.
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Preoperative CKD was present in 36.3% of patients, of 
which 38.5% had stage 3 CKD, 15.4% stage 4, and 19.2% 
stage 1 (Table 1).

Postoperatively, around 60.9% of patients had been 
ablated aged >2 years and 39.1% were aged 1 month to 
2 years. Around 65.2% of patients had had ablation done 
primarily, while 34.8% had vesicostomy prior to ablation. 
Following vesicostomy, around 55.2% had their ablation 
done after 1 year vs 44.8% in <1 year (Figure 2).

The results showed poor follow-up of patients, with 
38.6% being followed for <1 year and around 61.4% on 
follow-up at 3 years postoperatively. Since most patients 
were lost to follow-up at 5 years (75%), it was considered 
difficult to reach a conclusion so, the analysis was changed 
from 5 years’ follow-up to 3 years’ follow-up.

Diurnal incontinence was also assessed for those aged 
5 years, and it was seen that around 69% had either no 
documentation or had the vesicostomy still in place, but 
around 20% had diurnal incontinence. Since most patients 
had no documentation, this variable was not analyzed as 
one of the risk factors of CKD.

Postoperatively, blood pressure had been documented 
in around 63.7% of the charts, of which around 38.5% had 
postoperative hypertension and 25.3% had no hyperten-
sion. Postoperative proteinuria was seen in 27.5% of cases 
vs 29.7% with no proteinuria.

The lowest serum creatinine at 1-year postablation was 
taken for analysis and a cutoff point of 0.8 mg/dL was 
used. Around 36.3% of patients had low creatinine, 34.1% 
had higher creatinine than the cutoff point, and around 
29.7% had no documented nadir serum creatinine.

Postoperatively, recurrent UTI was seen in 27.6% and 
around 57% had no UTI. Also, 58.7% had had an abdominal 
ultrasound done postoperatively, of which 41.5% showed 
improvement from their preoperative ultrasound, 26.4% had 
worsening, and 32.1% had similar findings. Since most of 
these patients had abdominal ultrasounds taken at different 
times, the 1-year ultrasound was used for analyzsis. 
Postoperative VCUG had been ordered for those patients 
with obstructive symptoms following ablation (38.6%), and it 
was seen that 14.8% had normal VCUG findings, 18.5% had 
membranous urethral stricture, and 25.9% had documented 
remnant valve, of which around 60% had repeat ablations.

It was seen that 71.9% of patients had no documented 
parameters to consider or exclude bladder dysfunction 
Since most of the patients had no documentation, this 
variable was difficult to analyze as a prognostic factor 
for CKD and was thus excluded from the study.

Three-year renal outcomes showed that there were 52.9% 
of patients with postoperative CKD, while 47.1% had not 

Table 1 Frequency of Different Stages of CKD Postablation

CKD Stage Postoperative CKD

1 7.1%
2 15.7%

3 18.6%

4 8.6%
5 2.9%

Figure 2 Time interval between vesicostomy and ablation.
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developed CKD (Table 1). The study’s main objective was to 
study the short- and long-term renal outcomes of PUVs, but 
since most patients were lost to follow up, 3-year CKD was 
used as a dependent variable and analyzed.

Cross-tabulation with χ2 was then done between the 
independent and dependent variables, and it was seen that 
there was a significant correlation between development of 
preoperative proteinuria and CKD. Postoperative hyper-
tension and proteinuria also correlated with development 
of CKD. An association was also found between elevated 
nadir serum creatinine and CKD (Table 2).

Age at presentation and intervention was then analyzed 
for future development of CKD and no correlation was 
found, while those patients that had had vesicostomy and 
ablation done consecutively were analyzed for future 
development of CKD, and it was found that those with 
delayed ablation after vesicostomy showed statistical sig-
nificance. Otherwise, no other variable was found to be 
statistically significant.

Significant values were then analyzed with logistic 
regression, and remained significant for three variable: ele-
vated nadir serum creatinine, postoperative proteinuria, and 
delay between development of vesicostomy and ablation. 
When evaluating ORs, it was seen that all had risks of 
6.9-, 14.7-, and 2.8-fold for development of CKD, respec-
tively. These three variables were thus considered as inde-
pendent risk factors for development of CKD (Table 3).

Discussion
In developing countries, there is scanty reference to PUV 
and diagnosis is often delayed due to lack of awareness 
and adequate facilities for investigation.9 In this study 
there were no patients with antenatal diagnosis, and most 
had been diagnosed aged >2 years.

In Nigeria, PUV is considered to be the most common 
cause of lower urinary tract anomaly, found in 15% of cases;9 

however, diagnosis is delayed in the neonatal period due to 

nonurological presentation, and thus mortality (24%) is high.9 

In this study, there was no antenatal diagnosis and around 
45.7% had been diagnosed aged >2 years, and thus >60% 
also received intervention aged >2 years.

This study showed that 52.9% of patients had developed 
CKD within 3 years of follow-up, and ESRD was seen in 2.9%. 
A study from Rome followed 24 patients for 12 years, and 
20.8% of patients had ESRD and 54.3% CKD.13

Risk factors found to be significant for the develop-
ment of postoperative CKD were preoperative and post-
operative proteinuria, postoperative hypertension, high 
nadir serum creatinine, and delay between development 
of vesicostomy and ablation. Independent risk factors were 
elevated nadir serum creatinine, postoperative proteinuria, 
and delay between development of vesicostomy and abla-
tion, whereas in the Rome study bilateral VUR and post-
operative hypertension were associated with CKD.11

In Finland, 193 patients were followed for a median of 31 
years, and it was found that early presentation, high serum 
creatinine, bilateral VUR, and recurrent UTI were associated 
with ESRD (22.8%).12 Another study done in Finland also 
shows that bilateral VUR have decreased overall kidney 
function.14 Though our ESRD (2.9%) was low compared to 
the study, our follow-up was only 3 years.

In the UK, age at presentation is seen as a risk factor, 
where 41% of patients aged <1 year vs 15% of patients 
older than 1 year show poor long-term renal outcome, but 
in this study this was found to have no statistical 
significance.10

Among the few studies in Africa, one in Egypt followed 
PUV patients for 4 years and found no correlation between age 
at presentation and long-term renal outcome.7 The same study 
found a correlation between elevated nadir serum creatinine 
and bilateral VUR for poor long-term outcomes.7

A study from Nigeria followed 23 patients that 
had primarily undergone vesicostomy, and concluded it to 
be safe in respect to long-term outcome and that it should be 
considered as an initial management of PUVs in a setup 

Table 2 Statistically Significant Variables (Pearson’s χ2)

P

Preoperative hypertension 0.06

Preoperative creatinine 0.08

Delay between development of vesicostomy and ablation 0.038
Preoperative proteinuria 0

Postoperative proteinuria 0

Postoperative hypertension 0
Nadir serum creatinine 0.001

Table 3 Independent Risk Factors Related to Postoperative 
CKD on Multivariate Statistical Analysis

P CI OR

Elevated nadir serum creatinine 0.001 2.228–21.454 6.914

Postoperative proteinuria 0.000 3.410–64.886 14.87

Delay between development of 
vesicostomy and ablation

0.038 1.061–7.581 2.836

Preoperative proteinuria 0 0.116–2.128

Postoperative hypertension 0 0.011–1.202
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where the proper instrumentation is not available.19 While a 
study from Washington showed best result when ablation 
was done in the first month of life and severe renal insuffi-
ciency tends to progress even with upper tract diversion.17

Delay between development of vesicostomy and ablation 
in our study was found to have significance for CKD, and on 
logistic regression it was shown to be an independent risk 
factor, with 2.8 times the risk of developing CKD.

In Ethiopia, the chance of diagnosing PUV in the prenatal 
period is low, because there are few mothers that attend proper 
antenatal care and undergo ultrasound examination. Also, there 
is a lack of sound knowledge in diagnosing and treating these 
patients early in different setups. As such, these patients come 
to the hospital after developing symptoms during infancy and 
toddlerhood. In a Nigerian study, it was concluded that 
increased awareness of the condition and its varied clinical 
presentation will help in early recognition and improvement in 
prognosis.9

Following diagnosis, intervention was done at only one 
center that had a high patient load, thus causing delays. 
There was also only one poorly functioning, out-of-date 
machine for all these patients, and thus patients in this 
setup might have needed more than one intervention. Due 
to all these reasons, a PUV patient with already- 
compromised kidney would have deteriorated. Our study 
showed that obstructive symptoms following ablation 
developed in 38.6% for whom VCUG had been done, of 
which 25.9% had remnant valves. A study from Turkey 
followed 101 patients following ablation for 1 year and 
found around 7.9% had remnant valves.20

Conclusion
We found a high rate of postoperative CKD (52.9%) compar-
able to other studies done worldwide. It was also noticed in this 
study that preoperative and postoperative proteinuria, post-
operative hypertension, high nadir serum creatinine, and 
delay between development of vesicostomy and ablation 
were associated with development of long-term renal compli-
cations, of which elevated nadir serum creatinine, postopera-
tive proteinuria, and delay between development of 
vesicostomy and ablation were all independent risk factors, 
unlike other findings seen in low- and middle-income 
countries.

Limitations and Recommendations
This was a retrospective study, so some of the charts were lost 
and of those enrolled, some variables had not been properly 
documented and thus could not be analyzed. Most patients 

were lost from follow-up at around 5 years, and thus it was 
difficult to assess long-term renal outcomes.

Based on this study, it is our recommendation that all 
correctable risk factors for the development of CKD 
should be sought and dealt with early.

All patients need extended follow-up at both both 
urology and nephrology clinics via phone or physically 
with dedicated clinic days given to them.

Finally, it is our recommendation that a large prospec-
tive study be done to estimate the incidence of ESRD in 
our setup following PUV ablation.
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