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Abstract
Overactive bladder (OAB) syndrome is a chronic, debilitating

disorder with physical, psychological, and social repercussions
that considerably reduces the quality of life for 12-17% of the pop-
ulation. Despite the emergence of novel antimuscarinic medicines,
many OAB syndrome patients are unable to tolerate or respond to
oral treatment. Oxybutynin hydrochloride (OH) is one of the most
essential medications available. The purpose of this article is to
investigate the efficacy of intravesical OH in treating patients with
OAB who are unresponsive to oral medication or who experience
intolerable systemic side effects of anticholinergic drugs.

OH was administered intravesically to 48 patients with neuro-
genic bladder and incontinence more than 8 times a day. Treatment
consisted of dissolving 5 mg OH tablets in sterile saline, 40 mL,
once a week. The duration of intravesical treatment with OH was
applied once a week for 4 weeks. The rate of improvement was
remarkable, and the best response was 70% in all 48 patients.
Cystometrography was performed and revealed that cystocapacity
before and after the initial modified intravesical oxybutynin was
123.41±24.83 and 308.08±30.68, respectively. One patient com-
plained of slight pain in the lower abdomen, but this effect gradu-
ally subsided as treatment continued. The patient continued the
entire treatment with four doses. These encouraging results indi-
cate that intravesical instillation of OH is an attractive, effective,
and safe alternative therapy in patients with neurogenic bladder
who either do not respond or have intolerable side effects from oral
medications.

Introduction
A considerable portion of the population suffers from the

chronic medical illness known as overactive bladder (OAB) syn-
drome, which has a profound impact on their quality of life.1 While
it is more prevalent in people over the age of 40, it can also impact
young people and children.2 OAB significantly impairs quality of
life; it affects social, emotional, sexual, vocational, and physical
facets of day-to-day living.3

The definition of OAB has changed significantly throughout
time. Right now, the 2014 definition provided by the International
Consultation on Incontinence Research Society is the most precise
and widely recognized worldwide: “overactive bladder syndrome
is characterized by urinary urgency, with or without urgency uri-
nary incontinence, usually with increased daytime frequency and
nocturia, if there is no proven infection or other obvious patholo-
gy”.4 Over the past few years, oxybutynin hydrochloride (OH) has
been the standard anticholinergic medication used to treat OAB.5
Anticholinergic medications decrease bladder contractility, lower
internal pressure in the bladder, inhibit postganglionic muscarinic
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receptors, and raise the threshold for the ability to urinate.6,7

Oxybutynin chloride is a tertiary amine that has antimus-
carinic, antispasmodic, and local analgesic effects. Right now, it
can be purchased as a transdermal, extended-release, or immedi-
ate-release preparation. Many patients find oxybutynin’s anti-
cholinergic effects difficult to endure, even with the more recent
extended-release and transdermal options.8 In clinical practice,
very few patients currently insist on taking anticholinergic medica-
tions for longer than six months.9 Furthermore, even though OH is
used at the highest possible dose to treat overactive detrusors, there
may not be an adequate clinical response, or adverse effects (such
as dry mouth or eyes, constipation, blurred vision, decreased
sweating, or sleepiness) may arise that hinder the effectiveness of
the medication.10,11

One of the biggest challenges to effectively managing OAB
remains drug persistence or compliance. As a result, a novel
approach and concept are desperately needed to address the issues
with the way OAB is currently being treated clinically.12

According to recent reports, intravesical oxybutynin chloride
is a successful treatment for neurogenic bladder dysfunction.13,14,15

This treatment has a beneficial impact on urodynamic parameters
and improves patient symptomatology.16 Intravesical administra-
tion of oxybutynin can result in serum oxybutynin levels up to 10
times higher than oral administration but with fewer side effects
because it avoids the presystemic metabolism of oxybutynin in the
intestine and liver and lowers the concentration of the metabolite
N-Desethyl-Oxybutynin (N-DEO).17

Therefore, the purpose of this research was to study the effica-
cy and safety of using intravesical OH in patients with overactive
detrusors who were unresponsive to oral anticholinergic therapy.

Materials and Methods
Patients

The study protocol was approved by the Scientific Research
Ethics Committee at the Faculty of Pharmacy, Al-Wataniya Private
University.

The eligibility criteria were as follows: 48 patients attending
the Urology and Reproductive Surgery Unit at Hama Medical
Center Hospital, with a confirmed diagnosis of unknown reason
OAB (urinary incontinence more than 8 times a day) and unre-
sponsive to oral oxybutynin therapy (5 mg Oxybutynin
Hydrochloride tablets for a month) or suffered from many intoler-
able side effects, which led to stopping treatment, including dry
mouth, constipation, dry eyes, palpitations, dizziness, and drowsi-
ness. Therefore, patients were transferred to another line of treat-
ment alternative to the oral route using oxybutynin injected into
the bladder.

Patients were classified into two groups (10 males and 38
females), and their ages ranged from 40 to 60 years (on average 51
years). The period of complaints in these patients ranges from a
month to a year and a half (an average of nine months). The pres-
ence of urinary residue (ultrasound), and urinary tract infection
represented the exclusion criteria.

Instillation of intravesical oxybutynin
The injection solution was prepared in sterile conditions. We

used a solution of OH tablets that were crushed and dissolved in
sterile saline (5 mg/40 mL) and adjusted the pH value of the solu-
tion to 5.86. These solutions were prepared by the pharmacy
department of our institution. The solution was sterilized using a
syringe filter: it usually consists of a plastic casing with a mem-

brane filter with a pore size of 0.02 microns attached to the syringe.
The liquid is drawn into a syringe and then passed through the fil-
ter to remove any other particles or microorganisms that may be
present in the solution.

The 40 mL solution is then injected once (bolus) into the blad-
der via the Nelaton sonde. Immediately after urination or by clean
intermittent catheterization and after ensuring (by echo) that the
bladder was completely empty. The treatment was applied once a
week for 4 weeks.

Evaluation
Physical examination includes an abdominal examination, dig-

ital rectal examination of the prostate in males, and vaginal exam-
ination in women. These assessments include an abdominal exam-
ination for scars, masses such as uterine fibroids, hernias, and dis-
tension of the bladder. A neurological screen for upper motor
lesions such as Parkinson’s disease, and a neurological screen for
lower motor lesions, such as sacral-nerve root lesions, were per-
formed. A direct rectal examination was done to determine the anal
sphincter tone. Fecal impaction distends the distal sigmoid and rec-
tum, resulting in inadequate detrusor activity and compromised
bladder emptying. A vaginal examination reveals a prolapse of
pelvic organs.

Three days of a bladder diary provide a stable and reliable
measurement of the frequency of incontinent episodes. OAB suf-
ferers may have urgency, frequency (more than eight voids per 24
hours), or nocturia (one or more voids after falling asleep and a
return to sleep after voiding), with or without urge incontinence.

Laboratory tests include urine analysis and urinary culture to
rule out other associated pathologies that may cause OAB�type
symptoms (especially urinary tract infection and hematuria). 

Symptom questionnaires are used to highlight the impact of the
condition on quality of life and to determine whether or not the
patient should undergo treatment.

Upper urinary tract evaluation with ultrasound, cystoscopic
evaluation of the lower urinary tract and urodynamic study are also
performed. All patients had undergone urodynamic testing, includ-
ing cystometrography (CMG), if possible, with electromyography
of the external urethral sphincter, measurement of single voided
volume and residual urine volume, and uroflowmetry to establish
the diagnosis of OAB by using room-temperature sterile physio-
logical serum that was filled through the urodynamic catheter at
rate of 50 mL/minute.

Results
According to the study design scheme, the symptoms were

evaluated before treatment and after 4 weeks of oxybutynin blad-
der instillation by the urinary tenesmus, pain during urination, and
the frequency of urination day and night based on the daily urina-
tion schedule. Patients were classified according to the response
evaluation (Table 1 and Figure 1).

The changes in pretreatment nocturnal urinations frequency
and after 4 weeks of intravesical oxybutynin were assessed in
patients and the results are shown in Table 2. The mean of noctur-
nal urination frequency of female and male patients decreased
(p=0.028 and p=0.028, respectively) (Figure 2).

The CMG data are shown in Table 3. Before the treatment, all
patients demonstrated uninhibited contractions, and bladder capac-
ity was 123.41±24.83 mL. Just 4 weeks after the initial treatment,
bladder capacity was significantly increased (308.08±30.68 mL)
(Figure 3).
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Compared to the bothersome side effects that all patients pre-
viously experienced while on oral oxybutynin therapy, all oxybu-
tynin side effects disappeared.

With the pH value of the solution adjusted to 5.86, no negative
effect appeared with this treatment. One female patient complained
of slight pain in the lower abdomen during the instillation of the
first dose only, but this side effect gradually subsided as the instil-
lation continued, and the patient continued the entire treatment
with four doses.

Discussion
The most common parasympatholytic medicine used in urolo-

gy is oxybutynin, which reduces bladder muscle spasms to treat
urinary and bladder dysfunction, including frequent urination and
the inability to control urination. It opposes the muscarinic acetyl-
choline receptor subtypes M1, M2, and M3 in a competitively
antagonistic manner. In addition, at high doses, it acts as a calcium
antagonist and a local anesthetic with direct spasmolytic actions on
bladder smooth muscle.18

In this study, the effects of intravesical oxybutynin treatment
on patients who did not respond to oral medication and who expe-
rienced intolerable systemic side effects from oral anticholinergic
drugs were investigated.

This pilot study demonstrates that the positive clinical effect of
OH was unchanged, and no side effects were observed. The
improvement and better response rate were 84.2% in females and
40% in males. In different trials, the rate of symptomatic improve-
ment has varied from 55% to 90%,19 which clarifies that oxybu-
tynin is quickly absorbed when injected into the bladder, produc-
ing noticeably higher plasma concentrations than when taken oral-
ly. Its direct binding to the cholinergic receptors found in the blad-
der’s inner wall results in both the intended therapeutic efficacy
and a quick response. Furthermore, the gastrointestinal tract and
central nervous system muscarinic receptors are particularly sensi-
tive to oxybutynin.17,20

Regarding the fact that the experiment was more successful in
females than in males, this may be explained by the fact that the
prostate, an external mechanical element in males, interacts with
the bladder through a complicated system that reduces the respon-
siveness to therapy.

Furthermore, despite the high plasma concentrations, the cur-
rent investigation verified that systemic side effects disappeared.
This can be explained by the fact that oxybutynin when taken oral-
ly, travels via a first-pass hepatic process and is broken down into
various metabolites by the cytochrome P450 (CYP3A4) sys-
tem.17,20

The primary metabolite, N-DEO, has similar pharmacological
properties to the parent compound but occurs in much higher con-

centrations after oral administration, and the N-DEO metabolite is
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Figure 1. Patients’ classification according to the response evaluation.

Figure 2. Nocturnal urination frequency before and after treatment.

Figure 3. Bladder capacity of the patients before and after modified
intravesical oxybutynin.

Table 1. Patients’ classification according to the response evaluation.

                                                                                       Group A                                      Group B                                        Group C

N/N%                                                                                       26/ 54.16%                                         10/20.83%                                               12/25%
Symptoms                                                                    Disappearance of urgency                Disappearance of urgency                           Continued feeling
                                                                                             and pain during                                 and pain during                           of urgency and pain during
                                                                                                   urination                                             urination                                                urination
Daytime urinations frequency (%)                                                 70                                                       50                                                           10
Nocturnal urinations frequency (%)                                             100                                                      50                                                           20
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thought to be the presumed cause of the symptoms.17 ∑These data
corroborated the findings of Massad et al., who examined the
effects of intrathecal and oral oxybutynin chloride and discovered
that intrathecal instillation produced significantly greater plasma
concentrations and was more effectively tolerated than oral admin-
istration. There were no discernible systemic negative effects, even
at the noticeably higher levels.20

Furthermore, research conducted on lab animals has demon-
strated that transvesic absorption of oxybutynin results in a
reduced first-pass effect and, as a result, a favorable oxybutynin to
desethyl-oxybutynin ratio. It is believed that this first-pass metabo-
lite is the cause of the adverse anticholinergic effects.21

Additionally, after intravesical oxybutynin, there were statisti-
cally significant changes in bladder capacity in this trial.
According to Madersbacher, intravesical oxybutynin resulted in a
statistically significant rise in CC and decrease in maximal detru-
sor pressure in 13 individuals with full suprasacral spinal cord
injuries.22 O’Flynn and Thomas found that 12 out of 15 partici-
pants in their research saw a decrease in the frequency and ampli-
tude of hyperactive contractions and incontinence episodes after
receiving intravesical oxybutynin.23 9 of the 13 spinal cord injury
patients receiving intravesical oxybutynin treatment showed
improvements in bladder capacity and leak point pressure, accord-
ing to Szollar and Lee.24

As this was a study using a small number of patients and a pre-
liminary report, this data provides the possibility of another treat-
ment option for OAB and/or detrusor hyperreflexia patients who
do not respond to oral medication or who experience intolerable
systemic side effects of anticholinergic drugs.

Conclusions
Multiple formulations of oxybutynin have been created with

the goal of reducing side effects and improving tolerability. Over
the past 3 decades, we have discovered that by changing the deliv-
ery method of this versatile compound, we can improve the thera-
peutic index and tolerability of the drug.

Intravesical delivery of oxybutynin has shown that the high
rates of antimuscarinic side effects encountered with oral oxybu-
tynin chloride can be avoided while maintaining therapeutic effi-
cacy.

After analyzing the results of the treatment of 48 patients, we
note that the instillation of OH into the bladder to treat hypertonic,
idiopathic, refractory bladder that does not respond to oral treat-
ment is a safe and effective method with good results and few com-

plications. It is also acceptable for patients (especially females)
who suffer from symptoms of intolerance or side effects of oral
OH therapy, and it is necessary to present it in an appropriate phar-
maceutical form that increases the positive clinical results.
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