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Introduction

Posterior urethral valves (PUV) is a congenital obstructive defect 
of  the male urethra with an incidence of  one in 25,000 live births. 

It is one of  the commonest surgical causes of  chronic kidney 
disease in children requiring renal replacement therapy.[1] The 
embryological defect is thought to be either due to abnormal 
insertion of  the Wolffian ducts into the urethra or merely due 
to a persistence of  the cloacal membrane.[2] Ultrasonography 
as a screening modality demonstrates an enlarged/thick 
bladder wall with or without diverticula, dilated posterior 
urethra, and bilateral hydroureteronephrosis  (HUN). 
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Abstract

Objectives: Posterior urethral valves (PUV) is the commonest obstructive uropathy with varied consequences. Though valve fulguration 
is the treatment of choice, appropriate bladder management modifies outcome and includes rational use of anticholinergics. Here, 
we aim to evaluate the effects of oxybutynin on the bladder and urinary tract morphology and function. Concurrently, we document 
adverse effects encountered, patient compliance, and medication adherence. Methods: A retrospective study of children below 
5 years of age (2012–2017) post fulguration and on oxybutynin for at least 6 months. Patient demographics, clinical features, renal 
ultrasound, micturating cystourethrogram, dimercaptosuccinic acid scan, adverse effects, and pill count for medication adherence 
were collated. Results: 48 children below the age of 5 years were included, and 12 were excluded either due to the presence of 
concomitant problems or were not on oxybutynin. Of the 36, four were lost to follow‑up and one had died due to an unrelated 
condition. Thus, a total of 31 children were analyzed. At follow‑up, 28/31 patients were asymptomatic, two had daytime incontinence, 
and one had recurrent urinary tract infection. All patients except one have preserved renal function tests. On ultrasonography, 
hydroureteronephrosis worsened in only 1/25 children and two showed significant post void residues. The resolution of vesicoureteral 
reflux was noted in almost 50%. 4/31 renal units had progressive scars. Only two parents defaulted medication. Urodynamic study 
done in half of these children showed stable bladder pressures except in two. Conclusion: Oxybutynin therapy following adequate 
valve fulguration aids upper tracts preservation by stabilizing deranged bladder dynamics. The medication is well tolerated with 
minimal or no side effects.
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Micturating cystourethrogram  (MCU) shows a small bladder 
with sacculations/trabeculations, bladder neck hypertrophy, 
and dilated posterior urethra with or without vesicoureteral 
reflux  (VUR) and remains the gold standard diagnostic 
investigation in PUV.[3] Treatment involves both surgical repair 
and pharmacotherapy. Early valve fulguration is proven to be 
superior to diversion procedures (vesicostomy/ureterostomy)[4] 
and is considered the optimal management modality following 
initial stabilization of  deranged renal function, metabolic 
parameters, and coexisting urinary tract infection  (UTI).[5] 
However, the long‑term outcome in children with PUV often 
depends on the pharmacotherapeutic management of  bladder 
dysfunction resulting from hypertonic, hyperreflexic, small 
capacity, noncompliant bladder.[6] Anticholinergic drugs are the 
preferred choice and oxybutynin is the first‑line anticholinergic 
agent that is commonly used. It exerts an antispasmodic effect on 
the smooth muscles of  the bladder by inhibiting the muscarinic 
action.[7] Tolterodine is a newer drug from this class but is currently 
approved only for use in adults.[8] Here, we report a single‑center 
experience on the use of  oxybutynin post fulguration in children 
with PUV less than 5 years of  age: its beneficial effects on bladder 
and urinary tract morphology and function, the adverse effects 
encountered, and medication adherence.

Methods

This was a retrospective observational study of  children who 
underwent fulguration for PUV in our center between 2012 
and 2017 at a tertiary care hospital in South India. All children 
who underwent fulguration from the neonatal period to 5 years 
of  age and on oxybutynin, following up in the comprehensive 
nephrology urology clinic were included in the study. Children 
whose parents did not consent, those above 5  years of  age 
at the time of  the procedure, and those who were not on 
oxybutynin were excluded. As a departmental protocol, all 
children with PUV are started on oxybutynin, 6‑month post 
fulguration at 0.2 mg/kg/day in two divided doses. Exceptions 
are those children with good bladder morphology as noted 
during cystoscopy and without complaints of  lower urinary tract 
symptoms  (irritative or obstructive like frequency, dribbling, 
and daytime and nighttime incontinence), those who did not 
tolerate oxybutynin, and those with significant persistent post 
void residues (PVR) on post fulguration follow‑up ultrasound. 
The study was approved by the institutional ethics committee 
vide study no 167/2016 and was done following the guidelines 
of  the Indian Council of  Medical Research (2006) and Central 
Drug Standard Control Organization (CDSCO) Good Clinical 
Practice Guidelines (GCP) (2001) that have their origins in the 
Declaration of  Helsinki.

A written informed consent was obtained from the parents 
of  the study participants and a semistructured pilot‑tested 
standardized questionnaire was administered to them in the 
language of  their convenience. This questionnaire comprised of  
basic demographic details, brief  antenatal and neonatal medical 
history, biochemical parameters, renal ultrasonogram, MCU, 

and dimercaptosuccinic acid  (DMSA) scan and urodynamic 
study (UDS) report. We assessed for medication adherence using 
memory recall over the last 30 days and data regarding the side 
effects of  oxybutynin were collected by asking the parent as well 
as by going through their medical records.

Bladder wall morphology, the status of  HUN, and PVR were 
compared using data from ultrasound scans. VUR and PVR 
were assessed using MCUs. The status of  renal scarring was 
determined by DMSA scans. Bladder compliance and filling 
and voiding detrusor pressures were documented in whom 
urodynamics was done. Medication compliance was assessed 
using pill count over one month during the last month of  
the 6‑month follow‑up and those with <80% pill intake were 
considered as noncompliant.

Data entry was done in Excel and Epi Info™ Version  7. 
(Pub l i she r :  CDC,  USA,  2011 )  and  ana l y s i s  was 
performed with an IBM SPSS Statistics for Windows, 
Version 20.0 (Publisher: IBM Corp., USA, 2011). Demographic 
characteristics, medication adherence, and changes noted from 
the various scans were summarized using descriptive statistics. 
Changes in biochemical parameters were assessed using the 
Wilcoxon signed‑rank test before and after fulguration. Statistical 
significance was set at P < 0.05. Though we proposed to study 
the risk factors for poor medication adherence using multivariate 
analysis, the number of  noncompliant children was very less 
making the analysis less meaningful.

Results

There was a total of  48 children who underwent fulguration for 
PUV between 2012 and 2017. Of  these, 12 children were excluded 
as they either had concomitant problems like anterior urethral 
stricture, chronic renal failure or were not on oxybutynin. Out of  
the total of  36 children, four children were lost to follow‑up and 
one child had expired due to an unrelated condition. Thus, at the 
time of  final follow‑up and results computation, 31 children were 
available. The age at presentation ranged from day 1 to 5 years. 
The age at fulguration was between day 4 of  birth and 48 months. 
The relevant clinical features are summarized in Table 1. The most 
common clinical presentation was poor urinary stream noted in 
20/36 children (55.56%) followed by antenatal diagnosis in 18/36 
children (50%). Besides undergoing transurethral fulguration (TUF), 
antecedent surgical procedures like vesicostomy, nephroureterectomy, 
and left loop ureterostomy and concomitant circumcision were 
performed as deemed appropriate by the surgical team, which are 
summarized in Table 1. Post fulguration on oxybutynin for 6 months 
or more, 28/31 patients  (90%) were asymptomatic with a good 
urinary stream. Two children had daytime incontinence and one 
child had recurrent UTI which eventually settled.

The mean (SD) of  pre and post intervention values of  laboratory 
parameters are tabulated in Table  2. There is a significant 
fall in the mean creatinine  (P  =  0.007) and improvement 
in bicarbonate  (P  =  0.003) post intervention. Low plasma 
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bicarbonate levels were seen in 9/32 children at presentation. 
However, at the end of  6‑month post intervention, 7/9 patients 
normalized, while 2/9  patients still required increased oral 
supplementation of  bicarbonate, probably an indication of  occult 
tubular dysfunction.

Renal ultrasound revealed bilateral HUN in 25/31  patients, 
and 3/31 had unilateral left‑sided HUN at presentation. At 
6 months, 20% (5/25) of  those with bilateral HUN had complete 
resolution. All the 3 children who had only unilateral HUN at 
presentation also had complete resolution. In the remaining 
with bilateral HUN, unilateral resolution was seen in 6/25 (24%) 
children (where HUN persisted on the right side in 5/6 patients 
and on the left‑sided in 1/6 patients). There was no change in 
13/25  patients  (52%) and 1  patient with bilateral HUN had 
deterioration.

Initial MCU revealed a total of  16 refluxing units. In follow‑up, 
complete resolution was noted in 7/16 units (43.75%) and no 
change in 9/16 units (56.25%). Figure 1 highlights near‑normal 
posterior urethra, improved bladder morphology, and resolution 
of  reflux post fulguration at follow‑up on oxybutynin. However, 
there were 2 new refluxing units where one patient with unilateral 
right Grade  V VUR developed bilateral VUR and the other 
patient had new‑onset VUR in the right solitary functioning 
kidney. These 2 patients also documented persistent significant 
PVR. This is probably a combination of  the effect of  oxybutynin 
combined with ineffective bladder emptying. In all, a total of  
3/31  patients had significant PVR during follow‑up, all of  
whom were started on clean intermittent catheterization (CIC). 
The above changes are not attributable to myogenic failure 
secondary to oxybutynin as these children were still voiding well 
with MCU showing moderate capacity bladder and resolution of  
reflux but with PVR [Figure 2] unlike a large bladder suggestive 

of  myogenic failure. Two children have undergone UDS, which 
shows normal pressure bladders, and one with new‑onset reflux 
was awaiting UDS at follow‑up. All these children have been 
compliant with CIC.

DMSA showed no progression of  scars in 27/31  patients, 
while 4/31 had progression. Among those who progressed, 
1 patient had poor medication adherence, while 2 others had 
completely stopped oxybutynin. However, post intervention all 
patients had preserved differential renal functions. Urodynamics 
done in 14 of  these children, 11 documented near‑normal 
bladder pressure [Figure 3], whereas two children had detrusor 
pressure (Pdet) >40 cms of  H2O during filling.

The number of  patients who were compliant with medications 
was 29/31 (94%). The 2 patients who were not compliant were 
counseled and restarted on oxybutynin. The common adverse 
effects reported were transient constipation and feeling feverish, 
both of  which were well accepted by parents and children.

Discussion

We conducted a retrospective observational study and report 
the course of  disease in children diagnosed with PUV and on 
oxybutynin for at least 6‑month post‑TUF. Antenatal diagnosis 
was made in at least half  our study population. This is in 
accordance with the reports published in other studies. Ezel 
et  al.[9] reported a single‑center experience of  22  years with 
64 children where the median age of  diagnosis of  PUV was 
one month (range 1–132 months) and 51.5% were diagnosed 
antenatally. Another retrospective study over a 29‑year period 
reported that 42.5%  (n  =  77/181) of  the total 181 South 
African boys with PUV were diagnosed in their first month 
of  life.[10] However, a recent report from India shows that 
76%  (n  =  78/102) have been detected antenatally, which is 
higher than what we have reported.[11] This is probably due 
to the changing antenatal care policies in our country where 

Table 2: Summary of laboratory findings pre and post 
intervention

Parameter Pre‑intervention Post‑intervention P†

n Mean (SD) n Mean (SD)
Creatinine* 33 1.26 (1.35) 29 0.39 (0.19) 0.007
Bicarbonate* 32 18.80 (3.32) 21 20.64 (2.38) 0.003
*n=28 patients had all the three parameters before and after intervention. †Based on Wilcoxon 
signed‑rank test

Table 1: Clinical characteristics of the study participants
Clinical characteristics at baseline Frequency (%); n=36

Clinical 
presentation

Antenatal diagnosis 18 (50.00)
Poor urinary stream 20 (55.56)
Urinary tract infection 15 (41.67)
Acute renal failure 12 (33.33)
Mass per abdomen 3 (8.33)*

Concomitant 
surgeries 

Circumcision 8 (25.00)
Vesicostomy 3 (8.33)
Nephroureterectomy 4 (11.11)†

Left loop ureterostomy 2 (5.56)
*Palpable kidneys in two participants and urinoma in one participant. †left side in three participants and 
right side in one participant

Figure  1: MCU at prefulguration: dilated posterior urethra, small, 
irregular bladder, and left Gr V VUR. MCU at follow‑up: normal 
posterior urethra, good capacity smooth bladder, and left transient 
Gr I VUR
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the government is incentivizing pregnant mothers to seek 
professional antenatal care at designated hospitals and primary 
health care centers.[12] The most common presenting complaints 
in our study were poor urinary stream (55.56%) and recurrent 
UTI  (41.67%). A  registry‑based study from new south wales 
analyzing 57 children reported that half  of  them presented 
with UTI.[13] Petersen et al.[10] reported that n = 109/181 (60.2%) 
patients presented with UTI and n = 78/181 (43.1%) children 
with poor urinary stream.[10]

Almost 90% of  our children were asymptomatic in terms of  
lower urinary tract symptoms and reported to have a good 
urinary stream. Anticholinergic agents have commonly been 
used for long‑term management of  children who have reduced 
bladder compliance and the resulting overactivity during bladder 
filling.[14] Invitro studies have shown oxybutynin to inhibit 
stretch‑induced bladder smooth muscle proliferation thereby 
retaining normal intravesical pressure and less collagen infiltration 
in the detrusor both of  which demonstrate the protective effect 
of  oxybutynin on the structure and function of  the bladder.[15] 
This property makes it a drug of  choice in treating abnormal 
bladders in children with posterior urethral valves. However, 
the main concern in using anticholinergic therapy is a reversible 
iatrogenic myogenic failure resulting in the overdistended bladder, 
worsening reflux, and incontinence.[16] We report three patients 
in whom PVR was significant and two of  them had worsening 
reflux during the follow‑up period. In a study by Casey et al.,[17] 
four out of  18 children on oxybutynin after TUF had increasing 
bladder capacity. In the study by Kim et  al.,[18] two out of  21 
children experienced myogenic failure. The mainstay of  treatment 
for myogenic failure is to stop the anticholinergic therapy[16] 
and start on clean intermittent catheterization to facilitate 
bladder emptying.[19] Thus, addressing urethral obstruction and 
appropriate use of  anticholinergic drugs documented visible 
preservation of  structure and function of  the urinary bladder 
and the entire renal system. There was a significant improvement 
in the functioning of  the kidneys as reflected by stable blood 

urea and serum creatinine levels and maintenance of  tubular 
functions by adequate bicarbonate supplements. The combined 
use of  oxybutynin and PUV fulguration has resulted in resolution 
of  the HUN in renal ultrasound scans and the resolution of  
VUR in MCU, thereby reflecting an improvement in bladder 
function. On a similar note, preservation of  cortical function 
and nonprogression of  scars on DMSA add to the beneficial 
effects of  the treatment on bladder dynamics.

Anticholinergics are usually associated with a plethora of  side 
effects; some of  the common ones include dry mouth, dry eyes, 
constipation, and urinary retention.[20] Dryness of  mouth is 
usually the most common side effect encountered.[21] However, 
we did not come across this adverse effect probably because our 
patients being young could not comprehend regarding dryness 
of  mouth and also the use of  extended‑release medications is 
known to have a lesser incidence of  dry mouth.[22,23]

Currrently, with the governments’ initiative to promote 
institutionalized perinatal care, the role of  primary care 
physicians in the early recognition of  PUVs would go a long 
way in facilitating early referral, initiating prompt treatment 
and thus better long‑term outcomes. The 2011 Indian Census 
revealed that 68.84% of  our growing population lives in rural 
areas and a sizeable number of  tertiary care medical visits 
are made by such rural inhabitants, especially with regard 
to targeted pediatric, surgical, and obstetric care.[24] Thus, 
post‑TUF follow‑up visits if  entrusted with a primary care 
physician to monitor medication adherence for better treatment 
outcomes would, to an extent, prevent financial burden on the 
rural families. This study sheds light on the benefits of  the use 
of  oxybutynin in children with PUV and reiterates its good 
safety profile, thereby making it a good candidate for follow‑up 
at the primary care level.

Our study has a few limitations. The data collated was 
retrospective. It was also not possible to have a control group 
as management of  PUV with oxybutynin and fulguration have 
become the standard of  care. Factors predicting poor medication 
adherence was one of  our objectives and this could not be 
assessed as the sample size was small with just two patients 

Figure  2: MCU at prefulguration: dilated posterior urethra, small 
irregular bladder, right Gr V VUR. MCU at follow‑up: normal posterior 
urethra, moderate capacity bladder, and resolved VUR with significant 
post void residue

Figure 3: UDS on oxybutynin. Good capacity, compliant bladder with 
normal detrusor pressure (Pdet)



Norris, et al.: Oxybutynin in children with PUV

Journal of Family Medicine and Primary Care	 3710	 Volume 10  :  Issue 10  :  October 2021

fulfilling the criteria for poor medication adherence. The accuracy 
of  valve fulguration is also judged by improvement in symptoms 
and investigations in follow‑up and, therefore, it is difficult to 
objectively quantify the outcomes of  adequate valve fulguration 
and use of  oxybutynin individually. The above said effects have 
not been supplemented with UDS[25] in all included children 
because they undergo UDS only by 4.5–5 years of  age as per the 
departmental protocol. The future follow‑up of  these children 
shall, of  course, include the urodynamic correlation and alteration 
of  management accordingly.

Conclusion

The study highlights the effects of  oxybutynin in children with 
posterior urethral valves post TUF. Adequate valve fulguration 
and oxybutynin therapy in children with PUV evidently improve 
the function and dynamics of  valve bladder thereby preventing 
structural damage to the upper tracts. The adverse effects 
encountered are minimal and easily manageable when sought 
early. Compliance and adherence to medication are satisfactory 
with very few side effects.  Myogenic failure is a legitimate concern 
and we recommend close monitoring of  bladder capacity, PVR, 
and HUN correlated with urodynamic changes after initiating 
anticholinergic therapy.

Recommendations
Oxybutynin therapy post adequate valve fulguration in children 
with PUV is recommended to improve the function of  urinary 
bladder and prevent structural damage to the upper urinary tracts 
along with close monitoring for myogenic failure.
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