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ABSTRACT:

BACKGROUND:

The overactive bladder (OAB) is extremely common. The treatment of refractory overactive
bladder conditions has changed radically over the last decade. The efficacy of OAB treatment
protocols in improving patient symptoms are not satisfactory, so new agents such as botulinum-A
toxin must be investigated.

OBJECTIVE:

To evaluate the safety and efficacy of intradetrusor botulinum -A toxin injection in patients with
idiopathic detrusor overactivity resistant to anticholinergic drugs.

METHODS:

From March 2010 to September 2011, 38 women with refractory idiopathic detrusor overactivity
(IDO), from the urologic consultation department in Baghdad Medical City and Al-Ramadi
teaching hospital, were included in this prospective study. Their age ranged from 45 to 70 years.
Inclusion criteria were women with idiopathic detrusor overactivity not responding to different
anticholenergic treatments. Patients with urinary tract infection, mixed incontinence, bladder stone,
hematuria, neurogenic detrosur overactivity, high postvoiding residual urine volume (more than 50
ml) and history of bladder tumour were excluded from this study. Full clinical and urodynamic
evaluations were done before intradetrusor injection of 300 units of botulinum-A toxin and at 2
weeks and 24 weeks after injection.

RESULTS:

Thirty six patients achieved urinary continence (94.7%). The age ranged from 45 to 70 years (mean
56.67+7.34). There was significant clinical improvement after botulinum toxin injection at both 2
weeks and 24 weeks of follow up as reflected by statistically significant decrease in the daytime
frequency, nocturia and the incontinence episodes (p value <0.05).

There was significant urodynamic improvement after botulinum toxin injection at both 2 weeks
and 24 weeks of follow up as reflected by statistically significant increase in the maximum
cystometric bladder capacity and the bladder compliance and by statistically significant decrease in
the detrusor pressure at maximum flow rate (p value <0.05). Postvoiding residual urinary volume
shows statistically significant increase at both 2 weeks and 24 weeks of follow up (p value <0.05)
CONCLUSION:

The use of intradetrusor injection of botulinum toxin-A (BTX A) in refractory idiopathic detrusor
overactivity was well tolerated and demonstrated clinically meaningful and statistically significant
improvement in the clinical and urodynamic parameters of the patients. The effect was durable for
the period of study which is 6 months.
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INTRODUCTION:
The overactive bladder (OAB) is a prevalent committee as urgency, with or without urgency
problem, with considerable effects on the quality  incontinence, usually with frequency and
of life of affected individuals and substantial  nocturia, if there is no proven infection or other
health economic costs. The condition is symptom  obvious pathology. Crucially, the current
based and defined by the International definition of OAB is based on symptoms; in

Continence Society (ICS) standardization contrast, detrusor overactivity (DO) is
—— - urodynamic  observation, characterized by
* AL-Anbar University-Medical College. involuntary detrusor contractions during the
**Department of Medicine ,College of Medicine  filling phase, which may be spontaneous or
,Baghdad University. provoked. OAB and DO are thus not
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interchangeable terms, and the clinician must be
specific in their use.?)

DO is described as neurogenic DO(NDQ) when
associated with a relevant neurologic condition
and as idiopathic DO(IDO) when there is no such
association. Patients with OAB are often found to
have DO when studied, but this is not a
requirement for diagnosis. Thus OAB is a
condition and DO is a urodynamic finding.®

The OAB often results in poor bladder control
causing complications such as increasing risk of
falls/fractures in the elderly, depression,
vulvovaginitis and skin infections.®*
Pharmacologic treatment of overactive bladder
syndrome (OAB) and detrusor overactivity (DO)
has centered around blocking post-synaptic
muscarinic receptors on the detrusor muscle, thus
preventing or decreasing involuntary detrusor
contractions. Antimuscarinic agents are effective
in this regard; however, approximately 25% to
40% of patients fail to get adequate symptom
relief when incontinence is the primary outcome
variable. In addition, because these medications
are not uroselective, antimuscarinic side effects,
especially dry mouth and constipation, limit their
usefulness and result in relatively high
discontinuation rates outside large-scale clinical
trials. Thus, there is a need for treatments other
than systemic antimuscarinic agents and
behavioral modification to treat this highly
prevalent condition.®

The International Consultation on Incontinence
(ICI) states that when the first-line therapy is not
fully satisfactory or fails after 8-12 weeks,
alternative  therapies  including  surgical
management options should be considered.®
Botulinum toxin (BTX) is a potent natural
neurotoxin. It was first isolated in 1897 by Van
Ermengem who described the side effects of
flaccid paralysis. /It was first approved by the
FDA in 1989 to treat strabismus, benign essential
blepharospasm, and disorders of cranial nerve
VII. The toxin is derived from a gram-positive
coccus Clostridium Botulinum. Several distinct
structural serotypes of BTX have been identified
(A, B, C, D, E, F, and G).® Types A and B have
been most widely used for medicinal purposes.®
BTX inhibits the release of acetylcholine at the
presynaptic cholinergic junction, hence inducing
muscle relaxation.®

This study was carried out to evaluate the effect
of Botulinum toxin (BTX) in patients with
intractable idiopathic detrusor overactivity.

METHODS:

From March 2010 to September 2011, we
observed 100 patients, from the urologic
consultation department in Baghdad Medical City
and Al-Ramadi teaching hospital, with overactive
bladder (OAB) symptoms. Of them 38 women
with refractory overactive bladder (OAB) were
included in this prospective study. Their age
ranged from 45 to 70 years. Inclusion criteria
were women with idiopathic detrusor overactivity
not responding to different anticholenergic
treatments including oxybutinin 5mg three times
per day and tolterodine 4mg per day for more
than six months. Patients with urinary tract
infection, mixed stress and urge incontinence,
bladder stone, hematuria, neurogenic detrosur
overactivity, high postvoiding residual urine
volume (more than 50 ml) and history of bladder
tumour were excluded from this study, also
patients with suspected carcinoma in sito at the
time of endoscopy were excluded and multiple
biobsies were taken. Complete voiding diary was
obtained from each patient and the baseline
daytime frequency, nocturia and the number of
incontinence episodes were recorded. Complete
neurological examination was carried out to
exclude any neurological  defect and
gynecological examination to exclude pelvic
organ prolapse. Full urodynamic evaluation was
carried out for each patient and the baseline
maximum cystometric bladder capacity, bladder
compliance and maximal detrusor pressure were
recorded. Postvoiding residual urinary volume
was measured by urethral cathteterization at the
end of urodynamic study. In surgical specialities
hospital and under cystoscopic guidance a total of
300 U of botulinum-A toxin were injected into
the detrusor muscle at 20 to 30 sites (10 units per
ml per site), sparing the trigone, all procedures
were carried out under general anesthesia. Most
investigators use 200 or 300 U botulinum-A toxin
for detrosur injection in 1DO. Because the
bladder wall is very thin at full capacity (around
2-3 mm), it is possible that much BONT-A
solution is injected too deep and outside the
bladder wall when performing detrusor injection,
inadequate distribution and diffusion of BONT-A
solution might necessitate a larger dose for
effective treatment of 1DO. ®© Full clinical and
urodynamic evaluations were done at 2 weeks
and 36 weeks after injection.

The present study was approved by ethical
committee and all participants read and signed an
informed consent form.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

576 VOL.11, NO.4, 2012



INTRADETRUSOR BOTULINUM TOXIN INJECTION

The statistical test used was one way ANOVA,
using the Statistical Package for Social Sciences
(SPSS version 17.0) software. All P values less
than 0.05 were considered to indicate
significance.

RESULTS:

Thirty six patients achieved urinary continence
(94.7%). The age ranged from 45 to 70 years
(mean 56.67). There was significant clinical
improvement after botulinum toxin injection at
both 2 weeks and 24 weeks of follow up as
reflected by statistically significant decrease in

the daytime frequency from 12.2+0.31at baseline
to 4.8+0.23 at 2 weeks (p value < 0.05) and to
514032 at 24 weeks (p value < 0.05),
statistically significant decrease in the nocturia
from 5.3+0.24 at baseline to 1.3+0.32 at 2 weeks
(p value < 0.05) and to 1.4+0.26at 24 weeks (p
value < 0.05) and by statistically significant
decrease in the incontinence episodes from
6.8+0.41at baseline to 0.4+0.26 at 2 weeks (p
value < 0.05) and to 0.5+0.39 at 24 weeks (p
value < 0.05). Table (1)

Table 1: Clinical improvement after botulinum toxin injection.

Variable Baseline 2 weeks Pvalue | 24 weeks | P value
Daytime frequency 12.2+0.31 | 4.8+0.23 | 0.0001 5.1+0.32 0.0002
Nocturia 5.3+0.24 1.3+0.32 | 0.0003 1.4+0.26 | 0.0004
Incontinence episodes | 6.8+0.41 0.440.26 | 0.0001 0.5+0.39 | 0.0002

There was significant urodynamic improvement
after botulinum toxin injection at both 2 weeks
and 24 weeks of follow up as reflected by
statistically significant increase in the maximum
cystometric bladder capacity from 244.2 + 132.4
ml at baseline to 485.4 +129.4 ml at 2 weeks (p
value < 0.05) and to 478.7+125.8ml at 36 weeks
(p value < 0.05), statistically significant increase
in the bladder compliance from 19.98+ 5.65
ml/cm H,O at baseline to 59.65+ 10.45 ml/cm
H,O at 2 weeks (p value < 0.05) and to 52.74+

11.87 ml/cm H,O at 36 weeks (p value < 0.05)
and by statistically significant decrease in the
maximal detrusor pressure from 42.23 + 14.3 cm
H20 at baseline to 16.14 +/- 12.56cm H20 at 2
weeks (p value< 0.05) and to 18.34 +/- 13.98cm
H20 at 24 weeks (p value < 0.05). Postvoiding
residual urinary volume increased from 15.4
+5.5ml at baseline to 87.65 + 13.63ml at 2 weeks
(p value < 0.05) and to 79.65 + 18.62 ml at 36
weeks (p value < 0.05). Table (2)

Table 2: Urodynamic improvement after botulinum toxin injection.

Variable Baseline 2 weeks P value | 24 weeks P

value

Maximum cystometric 2442 +132.4 ml 485.4 +129.4 ml 0.0001 | 478.7+125.8ml 0.000
capacity 2

Bladder compliance 19.98+ 5.65 59.65+ 10.45 0.0003 | 52.74+11.87 0.000
ml/cm H,O ml/cm H,O ml/cm H,O 2

Maximal detrusor pressure 42.23+14.3cm 16.14 +/- 12.56cm | 0.0002 | 18.34 +/- 13.98cm | 0.000
H20 H20 H20 1

Postvoiding residual urinary | 15.4 +5.5ml 87.65 + 13.63ml 0.0001 | 79.65 £18.62 ml 0.000
volume 3

Three patients (7.8%) developed temporary
urinary retention immediately after injection
requiring intermittent catheterization for few days
in the current study.

The effect of treatment was durable for the study
period which is 6 months. There was no
significant ~ side  effect  that  required
hospitalization or surgical intervention, only

slight hematuria occurred in 4 patients and simple
urinary tract infection (cystitis) occurred in 5
patients.

DISCUSSION:

The pharmacologic treatment of overactive
bladder and detrusor overactivity, whether
idiopathic or neurogenic, has centered around
blocking muscarinic receptors on the detrusor
muscle. Although newer agents have been
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developed with better tolerability and safety, the
basic mechanism by which the “irritable”
detrusor is treated has not changed in decades.
Although effective in many cases of idiopathic
and neurogenic detrusor overactivity and
overactive bladder, antimuscarinic agents fall
short in many other cases because of lack of
efficacy and/or tolerability. For the past several
years, there has been increasing evidence to
support the use of botulinum toxin for the
treatment of detrusor overactivity and overactive
bladder syndrome not effectively treated by
anticholinergics.®

Urologists are familiar with BTX A, having used
it in different urologic disorders, such as
interstitial cystitis, ureteral stent pain, prostatitis
and benign prostatic hyperplasia.***¥

Sahia and colleagues,™ in a randomized, double-
blind placebo control study, demonstrated
statistically significant increases in cystometric
capacity and reduced frequency, urgency urinary
incontinence and urgency with the injection of
200 units of BTX A. The duration of its effect
lasted for at least 24 weeks which, incidentally, is
longer than most people stay on anticholinergic
medication. Other studies have demonstrated
similar statistically significant improvement of
symptoms with BTX A, (118

Kuo,* studied patients with NDO and IDO and
stated that detrusor injection of 200 U of
botulinum A toxin is effective in the treatment of
detrusor overactivity that is refractory to
anticholinergic agents and patients with detrusor
overactivity and inadequate contractility should
be carefully selected for this procedure because
the postvoid residual urine volume may increase
after treatment.

Popat R et al,®® compared the response of
patients with idiopathic detrusor overactivity and
neurogenic detrusor overactivity to the first
intradetrusor injection of botulinum-A toxin and
stated that patients with intractable IDO respond
to intradetrusor BoNT-A with equally significant
improvements in urodynamic and lower urinary
tract symptom parameters as those with spinal
NDO, despite the lower dose of toxin used.
Kessler et al,*Yassessed and compared the effect
of botulinum A toxin (BTX-A) injections into the
detrusor in idiopathic and neurogenic detrusor
overactivity resistant to anticholinergic treatment
and stated that BTX-A injections into the detrusor
have a significant and comparable but temporally
limited effect in idiopathic and neurogenic
detrusor overactivity resistant to anticholinergic
treatment.

Werner et al,®? investigated the efficacy and
safety of botulinum-A toxin (BTX-A) treatment
for  non-neurogenic  detrusor  overactivity
incontinence and stated that BTX-A treatment
seems to be a safe and efficacious new treatment
option for patients with detrusor overactivity
incontinence.

Schmid et al,”® stated that intradetrusor
botulinum-A toxin injections may be an efficient
and safe treatment option in patients with severe
overactive bladder resistant to all conventional
treatments.

In this study, intradetrosur injection of botulinum
toxin achieved highly significant clinical and
urodynamic improvement in patients with IDO
refractory to different types of anticholenergic
drugs as reflected by continence rate of 94.7%
and statistically significant improvement in
daytime frequency, nocturia, incontinence
episodes, maximum cystometric capacity, bladder
compliance and maximal detrusor pressure ( P
value < 0.05), these results are compatible with
result of the above mentioned studies.

The risk of urinary retention with BTX A
injections has been well-established.***8%? The
risk has been shown to be decreased with
decreasing doses of BTXA.[®! Fortunately only
three patients developed temporary urinary
retention requiring intermittent catheterization for
few days in the current study. This temporary
effect may be due to urinary tract infection or the
pain associated with the procedure.

Distant muscle weakness has definitely been
described with BTX A injections. However, the
frequency is extremely low (about 20 reported
cases in the literature).None of these cases
required any intervention and all reports were
described in patients with neurogenic detrusor
overactivity. Secondary to the small incidence
(less than 1%), the association and causation of
BTX A in precipitating these events has not been
well-established.®® In our study no such side
effect had been encountered.

We used botulinum toxin as second line therapy
in IDO refractory to different anticholenergic
drugs, for the time being, there is no data to
support the use of BTX A as a primary treatment
for OAB. The long-term success beyond 10 years
of BTX A for OAB is unknown. Thus, patients
should continue to be treated in a stepwise
fashion beginning with lifestyle and behavioural
changes, and oral pharmacotherapy.®”
CONCLUSION:

The use of intradetrusor injection of botulinum
toxin A (BTX A) in refractory idiopathic detrusor
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overactivity was well tolerated and demonstrated
clinically meaningful and statistically significant
improvement in the clinical and urodynamic
parameters of the patients. The effect was durable
for the period of study which is 6 months, but it
well known that the effect of BTX A is temporary
up to 9 months so re-evaluation (clinical and
urodynamic) is recommended after 1 year from
injection.

REFERENCES:

1-

10-

Drake M, Abrams P. Overactive Bladder. In:
Wein AJ, Kavoussi LR, Novick AC,Partin
AW, Peters CA (eds). Campbell’s Urology,
10th edn. Philadelphia, Saunders Elsevier,
2011:49-1957.

Abrams P, Cardoza L, Fall M, et al. The

standardisation of terminology in lower
urinary tract function: report from the
standardisation ~ subcommittee  of  the

International Continence Society. Urology.
2003;61:37-49.

Teleman PM, Lidfeldt J, Nerbrand C,
Samsioe G, Mattiasson A. WHILA study
group. O7men. BJOG. 2004;111:600-4.
Darkow T, Fontes CL, Williamson TE. Costs
associated with the management of
overactive bladder and related comorbidities.
Pharmacotherapy. 2005;25:511-19.

Nitti VW. Botulinum toxin for the treatment
of idiopathic and neurogenic overactive

bladder: state of the art. Rev Urol.
2006;8:198-208.
Abrams P, Artibani W, Cardozo L,

Dmochowski R, van Kerrebroeck P, Sand P.
International Continence Society: Reviewing

the ICS 2002 terminology report: The
ongoing  debate.  Neurourol  Urodyn.
2009;28:287.

Erbguth FJ. Historical notes on botulism,
Clostridium botulinum, botulinum toxin, and
the idea of the therapeutic use of the toxin.
Mov Disord. 2004;19:52-6.

Sloop RR, Cole BA, Escutin RO. Human
response to botulinum toxin injection: type B
compared with type A. Neurology.
1997;49:189-94.

Simpson LL. Molecular pharmacology of
botulinum toxin and tetanus toxin. Annu Rev
Pharmacol Toxicol. 1986;26:427-53.

Kuo HC.Botulinum Toxin A Injections for
Overactive Bladder. Incont Pelvic Floor
Dysfunct 2008;2:107-111.

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

Pinto R, Lopes T, Frias B, et al. Trigonal
injection of botulinum toxin A in patients
with refractory bladder pain
syndrome/interstitial ~ cystitis. Eur  Urol
2010;58:360-65.

Gupta M, Patel T, Xavier K, et al.
Prospective  randomized evaluation of
periureteral botulinum toxin type A injection
for ureteral stent pain reduction. J Urol
2010;183:598-602.

Smith CP, Radziszewski P, Borkowski A, et
al. Botulinum toxin A has antinociceptive
effects in treating interstitial cystitis. Urology
2004;64:871-75.

Brisinda G, Cadeddu F, Vanella S, et al.
Relief by botulinum toxin of lower urinary
tract symptoms owing to benign prostatic
hyperplasia: early and long-term results.
Urology 2009;73:90-94.

Sahai A, Khan MS, Dasgupta P. Efficacy of
botulinum toxin-A for treating idiopathic
detrusor overactivity: Results from a single
center, randomized, double-blind, placebo
controlled trial. J Urol 2007;177:2231-36.
Schmid DM, Sauermann P, Werneer M, et
al. Experience with 100 cases treated with
botulinum-A toxin injections in the detrusor
muscle for idiopathic overactive bladder
syndrome refractory to anticholinergics. J
Urol 2006;176:177-85.

White WM, Pickens RB, Doggweiler R, et
al. Short-term efficacy of botulinum toxin A
for refractory overactive bladder in the
elderly population. J Urol 2008;180:2522-26.
Anger JT, Weinberg A, Suttorp MJ, et al.
Outcomes of intravesical botulinum toxin for
idiopathic overactive bladder symptoms: A
systematic review of the literature. J Urol
2010;183:2258-64.

Kuo HC.Urodynamic evidence of
effectiveness of botulinum A toxin injection
in treatment of detrusor overactivity
refractory to anticholinergic agents. Urology.
2004;63:868—-72.

Popat R, Apostolidis A, Kalsi V, et al. A
comparison between the response of patients
with idiopathic detrusor overactivity and
neurogenic detrusor overactivity to the first
intradetrusor injection of botulinum-A toxin.
J Urol. 2005;174:984-89.

Kessler TM, Danuser H, Schumacher M, et
al. Botulinum A toxin injections into the
detrusor: an effective treatment in idiopathic
and neurogenic  detrusor  overactivity.
Neurourol Urodyn. 2005;24:231-36.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

579

VOL.11, NO.4, 2012



INTRADETRUSOR BOTULINUM TOXIN INJECTION

22- Werner M, Schmid DM, Schussler B.
Efficacy of botulinum-A toxin in the
treatment of detrusor overactivity
incontinence: a prospective nonrandomized
study. Am J Obstet Gynecol.
2005;192:1735-40.

23- Schmid DM, Sauermann P, Werner M, et al.
Experience with 100 cases treated with
botulinum-A toxin injections in the detrusor
muscle for idiopathic overactive bladder
syndrome refractory to anticholinergics. J
Urol. 2006;176:177-85.

24- Sahai A, Dowson C, Khan MS, et al. Repeat
botulinum toxin-A injections for treatment of
adult  detrusor  overactivity.  Urology
2010;7:661-67.

25- Dmochowski R, Chapple C, Nitti VW, et al.
Efficacy and safety of OnabotulinumtoxinA
for idiopathic overactive bladder: A double-
blind, placebo controlled, randomized, dose
ranging trial. J Urol 2010;184:2416-22.

26- Steele SS. Botulinum toxin A: First-line
therapy for idiopathic detrusor
overactivity.Can Urol Assoc J 2011;5:207-9;
DOI:10.5489/cuaj.11045.

27- Carr LK. More data are needed to use BTX
A as first-line treatment. Can Urol Assoc J
2011;5:209;D01:10.5489/cuaj.11082.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL 580 VOL.11, NO.4, 2012



