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INTRODUCTION

Bladder exstrophy-epispadias complex (BEEC) accounts for 1 in 50,000 live births (1).The primary goal
of managing these patients is to provide adequate bladder closure while preserving renal function and
providing adequate bladder capacity. The same can be achieved with a single-stage or multi-stage approach.
It is imperative to note that although essentially all children with BEEC are born with normal kidneys, up to
50 % of these patients develop upper tracts dysfunction post bladder closure. Anticholinergics have been
used in the management of neurogenic bladders as first-line therapy. They mainly act by decreasing the
intravesical pressures and increasing the bladder capacity in these patients. However, the same effect of
anticholinergics on the bladders of BEEC patients is said to be suboptimal. This study aims to assess the
effects of anticholinergics as management adjuncts in patients with bladder exstrophy in terms of bladder
dynamics.

MATERIALS AND METHODS

After obtaining clearance from the Institute Ethics Committee, medical records of 188 children under 12
years of age undergoing surgery for BEEC between 1992 to 2019 were evaluated for eligibility. Of these,
46 patients were excluded as they had undergone primary surgery elsewhere or had strictures or urolithiasis.
The remaining 142 patients were then further subclassified according to the initial surgical intervention as
follows:

Group A - During the initial years of our department's experience, the repair of BEEC was done by classic
stages approach wherein the patient underwent bladder closure at presentation followed by bladder neck
repair (BNR), which was then followed by epispadias repair at a later date (2).

Group B - Later, the abovesaid approach was replaced by Modern Staged Repair of Exstrophy (MSRE),
in which the epispadias repair was the second stage after bladder closure and the BNR was postponed till
the patient acquired at least 2/3rd of the age specified bladder capacity (3).
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Group C - Subsequently, the preferred approach at ourcentre has shifted to single-stage Complete Primary
Repair of Exstrophy (CPRE), also referred to as Single Stage Total Reconstruction (SSTR) and is done as
per the technique described by Grady et al. (4).

However, it should be noted that in the CPRE/SSTR group, although the bladder closure and epispadias
repair were performed as a single procedure, no special efforts were made to manipulate the bladder neck
unless the vesicoureteral junction was very wide and, in these cases, also only a partial BNR was done.

The same senior surgeon operated upon all the patients. The patients were followed up regularly post
completion of all stages. Expected Cystometric Capacity (ECC) was measured using Koff's formula
[(Age+2) *30](5) in children aged more than one year. While for infants, the ECC was calculated using the
weight-based formula (Weight(kg)*7) (6). The Measured Cystometric Capacity (MCC) and Detrusor
Leak Point Pressure (LPP) were measured using a Urodynamic study (UDS). For UDS, the patient was
catheterized using a 5 Fr two lumen cystometry catheter, after which the patient's bladder was emptied,
and a pressure-flow study was done. The infusion speed of saline was maintained at 10ml/min. The study
was stopped when the patient reported any pain or continuous urinary leakage. The MCC and LPP hence
obtained were noted.Group A and B patients were pooled together as "Staged Repair" for analysis. The
Data were analyzed using IBM® SPSS® Statistics (Version 26), and a P-value < 0.05 was considered
significant.

RESULTS

A total of 142 patients were included in the study cohort. The demographics of the patients included are
shown in Table 1.

A total of 26 patients (11 in the staged group and 22 in the SSTR group) received Anticholinergics
(Oxybutynin) starting at a dose of 0.2mg/kg/dose given thrice daily. The patients were then evaluated at
follow-ups, and the final recorded UDS parameters at the last follow-up were compared in these patients
with the remaining 116 patients who did not receive the drug. The results, as summarized in Table 2, in the
staged group, the mean MCC in the patients with anticholinergic use was 77.4±33.8 ml V/s 81.4±30.0 ml
in control patients (without the drug) (P-value = 0.877) with an LPP of 46.1±15.5 cmH2O (Anticholinergic)
V/s 51.2±10.8 cmH2O (Control) with a P-value of 0.769. Similarly, no difference was present in the
SSTR group in terms of MCC (78.1±33.4ml V/s 83.2±29.5 ml; P=0.843) or LPP (45.3±14.5 cmH2O
V/s 52.1±11.2; P=0.689) in Anticholinergic V/s Control groups.

Table 1. Patient Demographics

Staged Repair SSTR

             No. of Patients 65 77

              Male/Female 49/16 52/25

Mean Age at At Primary 11.0±7.4 (1-26)
Intervention Repair
(Months) 47.0±7.8 (36-68)

At Complete 57.0±10.4 (37-60)
Repair

Mean Follow-up Duration 21.3±2.5 (13-26) 37.3±8.7 (14-54)
(Months)



Table 2. Effect of Anticholinergics on Bladder Urodynamics

            Bladder Urodynamics

Groups ECC (ml) MCC (ml) LPP (cmH2O)

Anticholinergics
Staged (n=11) 237.5±29.8 77.4±33.8 46.1±15.5
(n=65)

Control
(n=54) 233±27.5 81.4±30.0 51.2±10.8

P-Value 0.877 0.769

Anticholinergics
SSTR (n=22) 260±27.4 78.1±33.4 45.3±14.5
(n=77)

Control
(n=55) 251.5±30.6 83.2±29.5 52.1±11.2

P-Value 0.834 0.689

DISCUSSION

One of the primary functions of the bladder is to store urine at low pressures that are non-detrimental to the
upper tracts. This is achieved via good compliance due to a high amount of smooth muscles and low
collagen content in the bladder wall. However, in patients of BEEC, this bladder is transformed into a stiff
and non-compliant bladder that is not able to deliver the desired role of a low-pressure receptacle.

Lee et al. (7) conducted one of the first studies to compare the histology of Exstrophy bladders with that
of normal bladders. They had taken biopsies from twelve patients of BEEC, and nine normal cadaveric
bladders were taken as controls. The study showed that the cadaveric bladders had a higher concentration
of smooth muscles (51%) than BEEC bladders (32 %). On the other hand, the collagen content in the
extracellular matric of the BEEC bladders was higher (39%) when compared with cadaveric bladders
(19%). Hence the BEEC bladders had a higher collagen-to-smooth muscle ratio of 1.2 (v/s 0.38 in cadaveric
bladders), making them less compliant and more rigid. Similarly, they also showed that BEEC bladders
had a predominance of Type III collagen compared to cadaveric bladders, which had a predominance of
Type I collagen, further responsible for a decreased bladder compliance. A recent study by Johal et al. had
also shown that the bladders of patients with BEEC have an increased collagen-to-smooth muscle ratio
leading to a decreased compliance in these bladders(8).

Anticholinergics have remained at the forefront of the medical management of patients with neurogenic
bladders. Their action on the muscarinic receptors present in the bladders is pivotal in reducing the unwanted
contraction of detrusors muscles during urine storage, leading to decreased intravesical pressure and
increased bladder capacity(9).However, this effect may not be beneficial in patients with BEEC as they
have a different density and distribution of M3 receptors in the bladder wall muscles, as shown in the study
by Rösch et al.(10). These observations also support the results of our study, which demonstrate that
despite anticholinergic use, there was no significant improvement in the MCC and LPP of the anticholinergic
group bladders compared to the control group.

Hence, as widely known, the bladders of BEEC patients are not well suited to function as a low-pressure
receptacle leading to high bladder pressures and subsequent upper tract damage. Although various surgical



treatment options are available to tackle the same and their respective effectiveness is the topic of debate.
This study attempts to shed some light on the futility of anticholinergics in managing these patients.

There were, however, some limitations to this study, such as an unequal and non-randomized distribution
of patients to the test and control groups. The duration of follow-up in the various subgroups was also not
uniform. Also, owing to the retrospective nature of this study, there may be fallacies in data collection and
collation. However, this study still shares a glimpse into the effectiveness and usability of pharmacotherapy
in managing bladder pressures in patients of BEEC.

CONCLUSION

Raised bladder pressure is the proverbial nemesis of the surgeons' managing patients of BEEC. There are
various surgical modalities available for the same,and the effectiveness of these said modalities is a matter
of debate. However, this study clearly shows that anticholinergic pharmacotherapy is futile in managing
bladder pressures and capacity in patients of BEEC and does not yield any significant improvements.
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