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Original Article

Short-term outcome of onabotulinumtoxin A injection for the
treatment of refractory idiopathic detrusor overactivity

Gamal E.A. Abourjila, Ayman M. Gabr, Amr M. Elsofy, Khalid F. Elewa
Department of Urology, National Institute of Urology and Nephrology, Cairo, Egypt

Introduction

There are many theories behind the etiology of refractory idiopathic detrusor overactivity (IDO), but it is generally accepted that it is caused
by a combination of myogenic and neurogenic alterations. It is also believed that mucosal sensory systems make a significant contribution
to the disorder as well. Intravesical botulinum toxin A (BoNT/A) prevents acetylcholine release at the neuromuscular junction, resulting in
temporary chemodenervation and muscle relaxation. The aim of this work was to assessment of outcome of BoONT/A injection for the treatment
of refractory IDO.

Patients and methods

The author included 37 patients who received intravesical BoONT/A for the treatment of refractory IDO. Of these patients, 25 had 3 years of
follow-up. All patients were resistant to oral antimuscarinic therapy and/or adrenergic 33 agonists. BONT/A was injected intra-detrusor muscle
supratrigonally in aliquots of 1 ml delivering 10 units at each injection site, usually at 20 sites.

Results

Actotal of 37 patients with urgency and urge incontinent were included; of them, 22 patients had urgency incontinence and 15 patients had severe
urgency without incontinence. Significant decreases in urgency incontinence episodes with BoNT/A were seen as early as week 2 (P <0.001)
and continued through week 12 (P < 0.001). Reduction in incontinence episodes was 4—8, which changed to 2—5 after injection. Moreover,
100% reduction in incontinence episodes was minimal and occurred only in 10%.

Conclusion
BoNT/A promotes significant improvement of urinary urgency, urinary frequency, nocturia, and incontinence symptoms. Although there is
incidence of complications especially urinary retention and urinary tract infection among patients, BONT/A still is safe and tolerable.
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INTRODUCTION survey of adults aged greater than 18 years. The study had
greater than 19 000 participants and showed an overall OAB
prevalence of 11.8%, with similar rates in men and women [2].
There are many theories behind the etiology of OAB, but it is
generally accepted that it caused by a combination of myogenic
and neurogenic alterations [3]. It is also believed that mucosal

Overactive bladder (OAB) is defined as a syndrome of urinary
urgency, usually accompanied by frequency and nocturia, with
or without urgency urinary incontinence, in the absence of
urinary tract infection (UTI) or other obvious pathology [1].
It is very common in the general population. The European
Prospective Investigation into Cancer and Nutrition study,
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into Cancer and Nutrition study was a cross-sectional telephone
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sensory systems make a significant contribution to the disorder
as well [3]. There arethree Food & Drug Administration (FDA)
approved second-line therapies available for patients with
IOAB. Sacral neuromodulation was FDA approved for urgency
incontinence and urgency/frequency syndrome in 2007. It is
very effective, with low explantation rates; however, the nature
of the implantable device necessitates its replacement, and
revision surgery is very common [4]. Moreover, not all patients
are able or willing to have a metal implantable device inserted.
Percutaneous tibial nerve stimulation was FDA approved in
2010 for OAB and is a minimally invasive technique utilizing
electrical stimulation of the tibial nerve via a 34 G needle. The
technique has a very low risk of adverse events but requires
weekly office visits for 12 weeks followed by maintenance
therapy, which is not always convenient for patients [5].
Botulinum toxin A (BoNT/A) injection is a safe and effective
treatment for adults with refractory OAB. There is sufficient
level 1 evidence to support offering BoNT/A injections as a
second-line treatment to patients who have failed behavioral
therapy and oral medications such as antimuscarinics and 33
agonists [6]. Intravesical botulinum toxin A BoNT/A prevents
acetylcholine release at the neuromuscular junction, resulting
in temporary chemodenervation and muscle relaxation for up
to 6 months. In the 20-injection technique, the patients undergo
intradetrusor injection in the cystoscopic guidance [7].

PATIENTS AND METHODS

The study was conducted according to the Declaration
of Helsinki (1996) and was approved by Institute Ethical
Committee. Eligibility criteria included patients 5 years and
older with refractory OAB symptoms of urgency, frequency,
nocturia, urgency urinary incontinence for at least 6 months.
Exclusion criteria included OAB caused by a neurological
condition like myasthenia gravis, Eaton-Lambert syndrome,
spinal anomalies or surgery, or myotrophic lateral sclerosis.
Moreover, we excluded patients with current use of indwelling
catheter or clean intermittent catheterization to empty the
bladder, patients with evidence of bladder outlet obstruction,
patients with impaired bladder compliance, or patients with
stress urinary incontinence. Between 2014 and 2017, 41 patients
received intravesical BONT/A for the treatment of refractory
idiopathic detrusor overactivity, after its introduction into the
Department of Urology of our National Institute of Urology and
Nephrology. Of these patients, 37 had greater than 3 years of
follow-up and four had inadequate records. Thus, 37 patients
with 36 months of follow-up were available for evaluation. All
patients were resistant to or intolerant of oral antimuscarinic
therapy and/or adrenergic 3 agonists for at least 6 months.
Detrusor overactivity had been confirmed by urodynamic
studies in all patients. Preoperative assessment was completed
by patient history, bladder diary, ultrasonographic assessment
of bladder, and measurement of the post voiding residual
(PVR) urine. Generally, patients with OAB are initially treated
with conservative measures (lifestyle changes, caffeine intake
reduction, pelvic floor exercises, and bladder drill). Various

anticholinergic therapies had been used, at doses up to the
maximum recommended level. All patients were subjected to
urine analysis and urine culture before the procedure, and the
presence of UTI necessitated treatment. Patients were fully
informed about the use of BONT/A including the adverse effects
associated with the treatment. The possibility of having to
perform lean intermittent self-catheterization (CISC) after the
procedure was explained to the patient before the treatment.
In injection techniques, our team uses BoNT/A, which is
a 900 kD albumin protein, by Allergan pharmaceuticals,
Clonshaugh coolock, D17 E 400, Duplin, Irland. Antibiotic
prophylaxis was not routinely given. A rigid 21 Fr injection
cystourethroscope (Karl Storz, Tuttlingen, Germany.) was
utilized with injection with 25 G needle (5.0 Fr/35 cm, tip length
4 mm). In children, 7 Fr cystourethroscope (Karl Storz) was
utilized with flexible injection needle. We considered BoNT/A
200 ml for patients above 18 years and 100 ml below 18 years.
Overall, 200 ml of BoNT/A (two vials) was reconstituted
with 0.9% normal saline to a dosage of 10 units/ml (children
had 100 ml BONT/A 10 unit/ml). Spinal anesthesia was used
to administer the treatment, except in children. Cystoscopy
evaluation of the bladder is the initial step. The BoNT/A was
injected in the intra-detrusor muscle supratrigonally in aliquots
of 1 ml, delivering 10 units at each injection site usually at 20
sites across the dome of the bladder. Each injection is made
2 mm deep and roughly 1 cm apart. A volume of 1 ml (10
units/ml) of BoNT/A is then injected in a grid-type pattern for
atotal of 20 injections. After syringes are utilized, 3 ml syringe
with 0.9% saline is used to inject an additional 1 ml saline.
This ensures that all active drug is utilized. Postoperative care
was done for all patients, and the patients were discharged on
the same day. We generally have the patients return 3 weeks
following injection. Follow-up of patients included outpatient
department visit at least two occasions after the initial injection.
There was an initial clinic review 3—4 weeks after treatment and
a second review after 8—12 weeks. Assessment was completed
by patient history, bladder diary, and ultrasonographic
measurement of the PVR urine. Structured health-related
quality of life questionnaires were not routinely used. However,
all patients went on to have urodynamic studies after treatment
at 8 weeks. If the patient had urinary retention, symptomatic
difficulties secondary to poor bladder emptying, or large PVR
urine (>150 ml), then CISC was instituted. Only 37 patients
were observed at the end of the study.

ResuLts

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS Inc., Chicago, Illinois,
USA) version 16.0. Our study included 37 patients: five
patients were between the age 5 and 12 years, three patients
between age 12 and 18 years, and 29 patients above age
18 years. The last age group above age 18 years. There were
12 patients (all are female) above 45 years. Median age was
41 years (Tables 1 and 2). In all, 25 patients had 3 years and
12 patients having 2 years of follow-up (Figs. 1 and 2).
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Figure 1: Distribution of urgency and incontinence.

Of'total 37 patients with OAB, 22 patients presented with urgency
and urgency incontinence and 15 patients had severe urgency
without incontinence. Associated other symptoms included
daytime frequency in most patients (32/37), nocturia (12/37),
and dysuria 27/37). Most young patients (below 18 years) with
urgency incontinence had diurnal and nocturnal wetting (6/8),
but most adult patients (above 18 years) with urgency
incontinence had only diurnal wetting (16/29). At week 8 after
treatment, urgency incontinence (UI) episodes per day were
significantly reduced from baseline with BoNT/A. Significant
decreases in Ul episodes with BONT/A were seen as early as
week 2 (P <0.001) and continued through week 12 (P<0.001).
Significantly higher proportions of patients treated with BoNT/A
achieved greater than or equal to 48% reduction (P <0.001) and
53% reduction (P < 0.001) in UI episodes per day at week 6
and 12 (4-8 changed to 25 after injection). Urinary urgency
and micturition episodes per day were significantly reduced
at week 6 after BoNT/A reduction in urgency episodes and
severity changed from 7-11 to 5-7 (P < 0.001, Table 3). This
reduction occurred in 73% of patients (11/15).

In addition, BoNT/A treatment yielded significantly greater
increases in volume per void (P < 0.001). Significant
improvements were observed in urodynamic outcomes
with BoNT/A. At week 6, a significantly greater increase
from baseline in MCC was demonstrated with BoNT/A,
and significantly greater decreases were seen in maximum
detrusor pressure during the storage phase and during the
first DC (P < 0.05, all end points, Table 3). Maximum bladder
capacity (MCC) significantly increased and maximum detrusor
pressure decreased. Daytime and nighttime frequency, urgency,
and pad use significantly decreased. Postvoid residual volume
significantly increased initially but decreased until 12 weeks.
Median time to re-injection owing to recurrent OAB symptoms
was 8 months (Table 3).

Reduction in incontinence episodes was 4—8, which changed to
2-5 after injection. Moreover, 100% reduction in incontinence
episodes was minimal and occurred only in 10%. Foremost,
significant adverse effects associated with BONT/A injection
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Figure 2: Adverse effects and complications.
Table 1: Demographic data of the patients
Sex n
Male 18
Female 19
Total 37
Table 2: Age distribution
Age distribution Years
<12 5
12-18 3
>18 29
Median age 41

Table 3: Efficacy of botulinum toxin A

Preoperative Postoperative P

UI episodes per day 4.8+3.1 2.142.5 <0.001
urgency episodes per day 7.443.8 4.942.3 <0.001
micturition episodes per day 9.5.0+3.1 5.0£2.7 <0.001
MCC (ml) 273.4+141.5 310.2+121.3  <0.005
MDRP at first IDC (cm H,0) 46.1£30.5 3524213 <0.005
Volume per void (ml) 163.7+£62.6 268.5£52.6 <0.005
1-QOL total summary score 31.2+13.3 34.2+12.3 <0.005

IDC, idiopathic detrusor contraction; MCC, maximum cystometric
capacity; MDP, maximum detrusor pressure; Ul, urinary incontinence;
1-QOL, Incontinence Quality of Life.

were common. Hematuria and postoperative pain are the
most common symptoms observed following toxin injection;
however, as 33/37 patient had initial hematuria, 18/37 had initial
pain, 15 patients had difficult to initiate micturition (three not
required catheterization and 11 required CISC), and 18 patients
had dysuria. Overall, 10/11 of CISC patients were relived within
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Table 4: Adverse effects and complications

Patients Incidence (%)

Dysuria 18 48
Large PVR urine 7 18.9
Retention required CISC 11 29.7
Initial bleeding 33 89.1
Discontinuation of therapy 10 27

Failure to treatment 7 18.9

Worsening symptoms 3 8.1
UTL 1 2.7
Recurrent UTI 1 2.7
Difficult micturition 15 40.5
Initial pain 18 48.6
Allergic reaction 0 0
Respirator side effect 0 0
Extremity weakness 0 0

UTI, urinary tract infection.

3 weeks. Most these adverse effects were minor and not a reason
to discontinue the following injection. Given the paralytic
nature of BONT/A injection, to date, no severe systemic
complication (e.g. respiratory muscle weakness/paralysis) has
been reported. Less severe systemic adverse effects, such as
extremity weakness, were not reported in our patients. A total
of six patients discontinued the BONT/A injection; four
patients made the decision owing to failure of treatment and
two of them discontinued the treatment owing to worsening
symptoms (Table 4). Of all 37 patients, 10 (27%) patients had
stopped BONT/A therapy, with the remaining 27 (73%%)
still on the treatment. Most patients received repeat BONT/A
injections, with an average treatment interval of 8 months.

Discussion

BoNT/A blocks the presynaptic release of acetylcholine and
causes full or partial paralysis and weakening of overactive
muscle. There are several publications relating to the efficacy
and safety of intravesical BONT/A in the treatment of resistant
IOAB. Most of the published series deal with short-term
efficacy and tolerability issues. Cruz et al. [8]; Grise et al. [9];
and Sahai et al. [10], reported an incidence of UTIs of 1.3-64%,
the need for CISC of 1.3-42.2%, and high PVR urine of
28.6-53.7%. The present data are comparable with our results,
with the incidence of UTI being 5.4%, the need for CISC being
29.7% and significant PVR urine being present in 18.9%.

Although Del Popolo et al. [11], and Chancellor ef al. [12],
showed no loss of efficacy, or even improved efficacy
with repeated injection, Rovner et al.[13] reported that
42.9-70.2% of patients had persistent urinary incontinence
12 weeks after BONT/A injection therapy. We found that
the efficacy of therapy in our study is largely consistent with
published data by Grise and Sahai. Our initial efficacy rate of
improvement was 73%, with a proportion of patients having
a subsequent failure to respond, at 27%. Grise et al. [9], and
Sahai et al. [10], reported a 27.8—41.1% primary failure rate.

CoNCLUSION

Short-term data are very robust for BoNT/A as a safe and
effective treatment for IOAB. BoNT/A promotes significant
improvement of urinary urgency, urinary frequency, nocturia,
and incontinence symptoms. Although there is some incidence
of urinary retention and UTI among patients, BONT/A still is
safe and tolerable.
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