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Abstract

Background and objectives: We have evaluated and compared the efficacy of Botox® in
the treatment of bladder over activity in Idiopathic detrusor over activity (IDO) and Neuro-
pathic detrusor over activity (NDO) in a tertiary centre. We hypothesised that the outcome
of this less invasive treatment would be more promising in patients with IDO than those
with NDO.

Methods: A total of 229 patients were reviewed with overactive bladder proven by urody-
namic studies over the last 2 years. Of these, 174 patients received Botox® injection. 132
(75%) patients had IDO and 42 (25%) patients had NDO. 200 IU of Botox® was injected
per patient in the IDO group and 300 IU in the neurogenic group.

Results: Eighty one of 118 (68.7%) known patients with IDO reported being dry after re-
ceiving the Botox® compared to 20/39 (51.3%) patients with NDO. Whereas, 88/118
(68.7%) patients with IDO reported significant satisfaction compared to 25/39 (64.1%) pa-
tients with NDO.

Conclusion: Botox® is an effective, minimally invasive treatment for drug refractory IDO +
NDO. In comparison, patient reported satisfaction and dryness with the procedure was sta-
tistically the same. However, the IDO group responded slightly better to treatment. The av-
erage mean effect was the same in both groups.

Key words: Botox, Idiopathic detrusor over activity (IDO), Neuropathic detrusor over activ-
ity (NDO).

as sacral neuromodulation ® or bladder

augmentation ’. Treatment with botulinum
Treatments of overactive bladder (OAB)  toxin (BTX) is an intermediate treatment
include conservative measures such as options that fill the therapeutic gap be-
lifestyle change, bladder training or pelvic tween oral medication and reconstructive
rehabilitation, and local oestrogen if there is bladder surgery. Although other treatments
female genital atrophy. Oral anticholinergic have been proposed to fill this gap for ex-
agents with or without clean intermittent ample, instilling intravesical neurotoxins
self catheterisation (CISC) are a second (capsaicin and resiniferatoxin), they re-
line therapy, with documented suppressive mained unlicensed because of the conflict-
effect on symptoms in about 70% of cases ing results of the efficacy in placebo-
"2 The limiting factor for the use of these  controlled trails '°. Administration of BTX
medications in the long term are side ef- directly into the bladder wall is a new mini-
fects, like dry mouth, constipation, head- mally invasive treatment concept, which
ache and nausea ** If the patient is unable has been increasingly researched and ap-
to tolerate these drugs or failing to respond, plied. A significant relief of symptoms in
they may live with their symptoms, or un- patients with NDO and IDO have been
dergo more invasive treatments such documented ""*°. Comparable urodynamic

Introduction

*Neuro-Urology Department, Royal National Orthopa dic Hospital- Stanmore, UK.
**Urology Department, the James Cook University Hospital, UK
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and symptomatic improvements have been
demonstrated between patients with IDO
and those with NDO '® . Botulinum toxin
(BTX) is a neurotoxin protein produced by
the Gram positive, rod shaped anaerobic
bacteria Clostridium botulinum "’. It is the
most poisonous naturally occurring toxin
known to humans . BTX-A is manufactured
in the USA by Allergan Inc. for both thera-
peutic and cosmetic use and it is known as
Botox®. Whereas in the UK and Europe it
is developed and manufactured in Ireland
and is known as Dysport®. BTX-A is more
potent and has a longer duration of action
than type B. BTX-A is known to be a selec-
tive inhibitor of Ach release. The mecha-
nism of action, at least on the motor side, is
ultimately by interrupting the fusion of vesi-
cles containing Ach to the plasma mem-
brane of the peripheral cholinergic termi-
nals. Thus, it prevents the release of Ach at
the neuromuscular junction, resulting in
flaccid paralysis of the muscle *®.

The aim of this study is to evaluate and
compare the efficacy of BTX-A injections in
the treatment of detrusor over activity in
IDO and in NDO. We hypothesized that the
outcome of this less invasive treatment
would be more promising in patients with
IDO than those with NDO.

Methods

Ethical approval was not required as this is
a retrospective study. Information and ad-
vice was sought from the local statistician
to establish a statistically significant cohort.
The Fisher Exact Test was used to analyze
the data as opposed to the Chi-square test
as it was more accurate for this particular
study .This study was conducted from the
results of one urology department at the
University College London Hospitals, a ma-
jor tertiary referral centre. Between the
years 2006 and 2009, 229 patients were
recommended to have Botulinum toxin A
for treatment of Ul as part of their clinical
management of which 174 went on to have
the procedure performed. All operations
were performed by the same two consult-
ant urologists for all patients. The

technique of BTX-A injection is standard-
ized and performed consistently by these
two surgeons. All these patients had cysto-
scopy and intradetrusor injection with BTX-
A. Botox® is the preparation used at this
centre and was given to 174 patients in
doses ranging from 100-300 units, which
was diluted in NaCl 0.9% in a rate of 10 IU
Botox® to 1 ml of NaCl 0.9%. Cystoscopy
was performed and bladder mucosa was
examined, to exclude any abnormalities,
prior to the injection of BTX. Twenty to
thirty sites were injected covering the maxi-
mum bladder surface avoiding the trigonal
and bladder neck region, and the blood
vessels. All of the patients were admitted
and discharged on the same day. Patients
were advised to continue their anticholiner-
gic medication for 2 weeks after the BTX-A
injections and then to withdraw the medica-
tions completely. There is no variation in
the surgical technique compared to other
studies. Of the 174 patients that received
the BTX treatment 132 were urodynami-
cally proven to have IDO and 42 patients
were urodynamically proven to have NDO,
and all were refractory to anticholinergics.
Age range of the patients with IDO was 20-
88 years (mean 54.21) and for the NDO
group ranged from 7-74 years (mean
40.66).Those patients who had Botox®
treatment for causes other than IDO and
NDO were excluded from this study. A fur-
ther exclusion was those patients being
treated with BTX A at other centers by the
same two surgeons.

Results

The notes for 229 patients were reviewed
that had urodynamically proven overactive,
of these 174 received BTX-A treatment.
The age group of the study group was be-
tween 7 years old and 88 years old with a
mean age of 50.94 years. There were 54
(31.03%) men and 120 (68.97%) women.
The IDO group consisted of 95 (71.96%)
female and 37 (28.04%) male patients with
an age range of 20 years old to 88 years
old (mean age 54.21 years).The Botox®
injection procedure was performed under
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local anaesthetic in 40 patients and the re-
maining 92 had their procedure undertaken
by general anaesthetic. The maijority of pa-
tients received 200 IU of Botox®, number-
ing 124 patients, 3 patients received 100
IU, 2 patients received 240 IU and 3 pa-
tients received 300 IU. Eighty one (68.7%)
out of 118 patients reported being dry post
Botox® procedure. This equated to 19 men
and 62 women. Thirty seven patients were
not dry (31.3%) and 18 of them under went
further treatment. Of the 37 patients 13
were men 24 were women. Eighty eight
patients (74.6%) stated they were satisfied
with their treatment outcome, 20 men and
68 women. Thirty patients (25.4%) were
not satisfied, 12 men and 18 women. The
remaining 14 patients are unknown. For
those patients dry post Botox® injection
(81) the incidence of urinary retention was
9.8% (8 patients). This occurred in 4 male
and 4 female patients. Intermittent Self
Catheterization (ISC) was performed in 6 (6
out of 81= 7.4%) out of the 8 patients in
urinary retention post Botox® procedure
which equated to 2 males and 4 females.
Of the remaining 2 patients, 1 male 1 fe-
male they were managed with an indwell-
ing catheter. Eight patients out of the 132
patients reported developing a Urinary
Tract Infection (UTI) (6.06%) post proce-
dure and 28 patients had pre-existing Uri-
nary Tract Infections. Patients reported the
duration of action of Botox® as 9-12
months with 2 patients reporting effective-
ness of less than 2 month and 1 patient
reporting effectiveness at 18 months. The
average duration of effectiveness + stan-
dard deviation was 10.15 (+ 3.39) month.
The mean duration of action between the
second and third Botox® injection % the
standard deviation was 8.43 (+ 2.82).0f the
132 patients, 54 patients went on to receive
a second dose of Botox®, 21 patients re-
ceived 3 doses and only 1 patient received
4 doses. 2 patients failed to achieve a
therapeutic outcome after the first dose. In
group NDO Twenty (51.3%) out of 39
patients reported being dry post Botox®
procedure. This equated to 7 men and 13

women. Nineteen patients were not dry
(48.7%) and 8 of them went for further
treatment. Of the 19 patients 9 were men
10 were women. The remaining 3 patients
are unknown. Twenty five patients (64.1%)
stated they were satisfied with their treat-
ment outcome, (11 men and 14 women).
Fourteen patients (35.9%) were not satis-
fied, 5 men and 9 women. The remaining 3
patients are unknown. Urinary retention
was reported in 2 patients out of 4 patients
that were voiding independently prior to
Botox® (50%). One patient was managed
with ISC and the other with an SPC. Ten
patients performed ISC pre Botox® of
which 9 continue to do so post Botox® and
the remaining one patient converted to a
SPC. The reported incidence of Urinary
Tract Infection was 2 out of 42 patients
post Botox® treatment (4.7%). Twelve pa-
tients out of 42 reported recurrent UTI. Pa-
tients reported the duration of action of
Botox® as 9-12 months with 4 patients re-
porting effectiveness of more than 12
month. The average duration of effective-
ness * standard deviation was 10.76 (+
3.63) month. The mean duration of action
between the second and third Botox® in-
jection £ the standard deviation was 7.8 (£
2.04). Out of the 42 patients that received
Botox® treatment, 14 then received a sec-
ond dose, 6 patients had 3 doses and 1
had 4 doses. Fourteen patients went onto
have further urological procedures under-
taken. Of which 8 were from the non-
responder group 'Yand 4 were from the
responder group %.
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Discussion

Botulinum toxin is slowly emerging as a
suitable alternative and a possible long-
term treatment option for managing pa-
tients with OAB °. In recent years, BTX-A
has increasingly been used to manage
conditions characterised by DO where the
patient is unwilling to have or unsuitable for
a surgical treatment. To date, numerous
studies have been published on the results
of BTX-A intravesical injections to treat
both. Data have reported the long-term effi-
cacy and tolerability of the neurotoxin after
repeated inzjections in patients affected by
NDO. *>"2" The number of patients suf-
fering from IDO is 132 which is higher than
and not equal to the number of patients
with NDO at 42. However, statistically it is
still significant and comparable as the pre-
vious studies were based on less number
of patients. '®'In addition, to keep consis-
tency with our procedure and avoid mis-
takes we only included patients from the
same centre and who had their treatments

given by the same two surgeons. This has
resulted in an unequal number, but, we
have fewer variables for the results. There
were 120 (68.97%) women and 54
(31.03%) men. This is a reflection of the
demographics of the disease (female: male
is 760: 597 million in 2008)." The demo-
graphics are representative of the presen-
tation of this type of bladder dysfunction in
the IDO group (71.96% female vs. 28.04%
male patients), and statistically neurologi-
cal injury shows demography of 59.5%
women: 40.5% male. There was an im-
provement in the continence rate in both
groups of patients. As 68.7% of IDO pa-
tients and 51.3% of NDO patients became
dry after receiving their injection with BTX-
A. The percentage of dry patients among
the IDO group was 68.7% (81/118) was
higher when compared to patients suffering
from NDO 51.3% (20/39) (Figure 1).
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Figure 1: The percentage of Dry/Continent patients post Botox® (IDO= Idiopathic Detrusor

Over activity, NDO= Neurogenic Detrusor Over activity, p= Probability value, NS= Not sig-

nificant)
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The other variable which has been reported
was patient’s satisfaction with BTX-A treat-
ment. Similar to dryness, there was a high
number of patients 74.6% of IDO patients
and 64.1% of NDO patients that were satis-
fied with the outcome of the BTX-A injec-
tion (Figure 2). Although some of the pa-
tients were still technically not dry, they had
fewer symptoms, less pads being used,
fewer ISC episodes, or urinary frequency
rate. Comparison of satisfaction with the
results and dryness was similar and com-
parable in the IDO group 74.6% satisfied
and 68.7% dry. The NDO group was not so
comparable 64.1% satisfied but 51.3% was
dry. Information and advice was sought
from the local statistician to establish a sta-
tistically significant cohort. The Fisher Ex-
act Test was used to interpret the data as
opposed to the Chi-square test as it was
more accurate for this particular study.
GraphPad Software 1994-1999 was used
to analyse the data of dryness and satisfac-
tion. The difference in Dry or Not Dry be-
tween Males and Females within the IDO ,
NDO groups, and male and females in
those groups was analysed. The same
steps were followed to interpret the Satis-
fied and Not Satisfied responses (Figure 4).
When the Fisher Exact Test was applied,
these results were not statistically signifi-
cant (p>0.5) in any group

100

subjected to comparison. However, this
does not indicate that there was no signifi-
cant clinical improvement in continence
and patient satisfaction rate. Nevertheless,
when the dryness rate is compared be-
tween the two groups of patients (IDO and
NDO) (Figure 1), it would need one extra
patient to become dry to induce a p value
of less than 0.05 and make the result sta-
tistically significant. The incidence of UTls
in IDO patients is comparable to the pub-
lished literature,’® but the NDO group
showed less UTls than the IDO group.
4.7% in NDO group compared to 6.06% in
IDO group. This is probably due to the fact
that patient with NDO are more prone to
frequent infection and instrumentation
which possibly increases the local immu-
nity of the bladder to infection. The mean
duration of action of BTX + standard devia-
tion was 10.15 (£ 3.39) and 10.76 (+ 3.63)
month in IDO and NDO respectively. This
is comparable to the published literature.
1221 However, the mean duration of action
between the second and third Botox® in-
jection * the standard deviation was 8.43
(£ 2.82) and 7.8 (£ 2.04) in IDO and NDO
respectively, which is slightly shorter than
the first injection. The issue of whether
there is a difference between injection
intervals or not is controversial.
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Figure 2: the percentage of patients satisfied with the Botox® injection(IDO= Idiopathic

Detrusor Over activity, NDO= Neurogenic Detrusor Over activity, p= Probability value,

NS= Not significant)
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technique, volume of diluent, number of
injection sites and the diameter of the nee-
dle may be the cause %2 . Patients re-
ported the duration of action of Botox®
as 9-12 months with 4 patients reporting
effectiveness of more than 12 month.
The average duration of effectiveness

Whereas 2 studies have showed repeated
injection are associated with sustained
beneficial effects 2°%'. Others report a
shorter duration of action ofup to 5-6
months ?*?%. The reason for this wide range
of reported duration is still unknown. How-
ever, the differences in the doses, injection
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Figure 3: the percentage of patients Dry post Botox® injection(IDO= Idiopathic Detrusor
Over activity, NDO= Neurogenic Detrusor Over activity, p= Probability value, NS= Not sig-

nificant, * = Difference before and after BTX injection)
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Figure 4: the percentage of patients Satisfied with Botox® injection(IDO= Idiopathic De-

trusor Over activity, NDO= Neurogenic Detrusor Over activity, p= Probability value, NS=

Not significant, * = Difference before and after BTX injection)
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+

effectiveness standard deviation was
10.76 (x 3.63) month. The mean duration
of action between the second and third
Botox® injection + the standard deviation
was 7.8 (£ 2.04). The NDO group had one
incidence of urinary retention in a group of
4 patients that were voiding pre Botox®. A
rate of 25% can be agreed as not repre-
sentative for such a small group. Interest-
ingly, one other person went on to have a
suprapubic catheter inserted, but it is not
clear if this was due to urinary retention or
not from the note.

Conclusion

BTX-A treatment contributes to controlling
quality of life symptoms and is not a long
term cure. The IDO group responded bet-
ter to Botox® treatment compared to the
NDO group. It can be argued that this is
because NDO patients invariably have
Detrusor Sphincter Dyssynergia (DSD).
This is because detrusor over activity
drives sphincter dyssynergia resulting in
very highpressures in the bladder and
causes trabeculation. NDO patients re-
quire anticholinergics at doses higher than
normal treatment and beyond the licensed
recommendation. According to a new
study by Silva et al ** 90% of patients
were  happy to consider continuing with
BTX-A injections as a long term treatment
option rather than having a big major op-
eration. As far as the cost of treatment is
concerned, one can argue using BTX-A is
more cost effective than reconstructive
surgery.
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