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ABSTRACT

Purpose: Neurogenic detrusor overactivity (NDO) is common in patients who suffer from multiple sclerosis (MS). When
the usual pharmacological treatment fails, botulinum toxin type A (BTX-A) injections can be proposed. The safety and
efficacy of this treatment are already well known, but only a few studies focus on its use in patients with MS.

Materials and Methods: Seventy-one patients with MS underwent their first BTX-A injection for refractory NDO.
They had clinical and urodynamic cystometry assessment before and three months after injection. The patients
were divided in three groups according to treatment efficacy: full success (total urinary continence, no overactive
detrusor), improvement, or total failure (urge incontinence and overactive detrusor).

Results: 77% of the patients had clinical improvement or full success of the treatment with a reduction of their urgency
and incontinence. Significant urodynamic improvement after treatment was shown on different parameters: volume
at first involuntary bladder contraction (p = 0.0000001), maximum cystometric capacity (p = 0.0035), maximum
detrusor pressure (p = 0.0000001). 46% of the patients were in the “full success” group. 31% of the patients had a
partial improvement. 23% of the patients had no efficacy of the treatment. Duration of MS was a predictive factor of
treatment failure (p = 0.015).

Conclusions: Despite that a full success was obtained in 46% of the cases, BTX-A injection therapy failed to treat
refractory NDO in 23% of patients suffering from MS. Duration of the disease was a predictive factor for an inefficient
treatment. The injection therapy should be considered as soon as oral anticholinergic drugs fail to reduce NDO.
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INTRODUCTION patients. Detrusor sphincter dyssynergia is associ-
ated with overactive detrusor in 93% of cases (2).

Detrusor overactivity is often associated
with overactive bladder, defined by urgency, pos-
sibly associated with urge incontinence, daytime
frequency, and nocturia (4). These symptoms sig-
nificantly alter the quality of life (5). Urological

complications including hydronephrosis, vesico-

Multiple sclerosis (MS) is a common de-
myelinating disease of the central nervous system.
The lesions occur in different time and localization
in subcortical areas, brain stem and spinal cord.
The disease has varied clinical presentations (1).

Bladder and urethra dysfunction are very common.
Detrusor overactivity is the most common urody-
namic sign. It is observed in 44% (2) to 81% (3) of

ureteral reflux, urosepsis, and urolithiasis (6) occur
in 12% of the patients who suffer from neurogenic
detrusor overactivity (NDO) and MS (7). The rate
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of upper urinary tract involvement is lower in pa-
tients with MS than in patients with spinal cord in-
jury (SCI), without a clear explanation (8).

Anticholinergic agents are the first line of
treatment for NDO. If not sufficient, a combination
of anticholinergic agents therapy can be tried (6).
Anticholinergic agents can cause side effects that
forbid their use, as on the central nervous system
(memory and cognition alteration) or on the heart
(prolongation of QT interval) (9). Electrical stimula-
tion is an alternative, but often insufficient (8). When
usual treatments fail, the NDO is considered as re-
fractory, and the use of bladder botulinum toxin-type
A (BTX-A) injection is nowadays recommended
with a good level of proof (10). BTX-A formulation
Botox is usually used. The efficacy of this treatment
versus placebo (11) and resiniferatoxin injection
therapy (12) has been demonstrated. Gomes et al
compared the use of two different BTX-A formula-
tions (Botox® and Prosigne®). Botox treatment re-
sulted in significantly greater increase of urodynam-
ics parameters, and a tendency for better results in
terms of continence rate (13).

In patients suffering from NDO, the use
of intra detrusor BTX-A injection improves con-
tinence in 60% to 80% of the patients, with total
continence in 42% to 87% of the patients. Quality
of life is improved in 35% to 65% of the patients
(14). Up to 70% of patients stop their anticholin-
ergic drugs after BTX-A treatment (15). BTX-A
bladder injection reduces the incidence of symp-
tomatic urinary tract infections (16). The effect
lasts between six and 12 months in smooth muscle,
such as the bladder (6,17). In the literature, the
populations studied are mostly composed of pa-
tients suffering from SCI (57%) and fewer patients
suffering from MS (17%) (14). Reports focused
on the use of BTX-A bladder injection therapy
in NDO due to MS are sparse (18). In three stud-
ies, clinical and urodynamical efficacy of BTX-A
therapy in patients suffering from NDO in MS has
been shown (19-21).

The objective of the present report is to
evaluate the clinical and urodynamical response to
the first BTX-A injection of patients suffering from
refractory NDO in MS.

MATERIALS AND METHODS

After local ethical committee approval, 71
patients suffering from MS and complained of ur-
gency, daytime frequency and urge incontinence
due to refractory NDO were included in the study.
NDO was considered as refractory when at least
two anticholinergic agents each taken correctly for
at least two months followed by an association of
these two agents for at least two months failed to
reduce clinical and urodynamical symptoms.

All the patients received their first BTX-
A bladder injection. Anticholinergic medications
that would interfere with urovesical function were
stopped at least one week before BTX-A injection.

Data were collected with a retrospective
methodology.

Technique

The absence of urinary tract infection or
any anticoagulant treatment were checked before
the injection. For each patient a dose of 300 UI of
BTX-A (Botox®) diluted in 30 mL of saline was
injected in thirty detrusor sites sparing the trigone,
during a cystoscopy. Analgesia by inhaled nitrous
oxide (Kalinox®) was always proposed, in order to
avoid pain during injection.

All the patients were able to practice in-
termittent self-catheterization (ISC) before the in-
jection therapy, to manage the possible increase of
post-void residual volume after injection.

Evaluation

The patients had clinical and urodynamic
assessment one month before and three months af-
ter BTX-A injection. Two weeks before treatment,
the patients were trained in ISC, by a nurse. Later
examinations were not reported, as this study fo-
cuses on the response to the treatment. Urodynamic
investigations were done complying with ICS rec-
ommendations (17).

Age, sex, and the time interval since the
first neurological symptoms occurred was noted
for each patient.
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Before each visit the patients made a blad-
der diary during three days, as described by Abrams
(4). The mean number of urge urinary incontinence
episode was estimated for each patient, at each visit.

Urodynamic data were collected: volume at
first involuntary bladder contraction (FCV), maxi-
mal detrusor pression during filling (P det. max.),
maximal cystometric bladder capacity (MCC).

Treatment efficacy was judged three months
after the first injection. Patients were sorted into
three groups, according to the result of the treatment.
The first group is the “full success” group, in which
urge urinary incontinence totally disappeared and
urodynamic assessment demonstrated no involun-
tary bladder contraction. In the second group, called
the “improvement” group, the patients described a
reduction of 50% of urge urinary incontinence epi-
sodes. The urodynamic parameters were improved:
FCV and MCC were at least 50% higher, and P det-
max decreased at least 50%, compared to the pre
treatment evaluation. The third group was called
“total failure” group, as the patients complained of
unchanged incontinence, and/or urodynamic assess-
ment was similar to the first one.

Statistics

The Student t-test was used to compare
means of values with Gaussian distribution. The chi-
square test was used to compare independence of pa-
rameters. The significance was assumed if p < 0.05.

RESULTS

Fifty-two women and 19 men were stud-
ied, with a mean age of 47.6 years (standard de-
viation -SD:11.2). 66 patients (93%) complained
of urgency with urge incontinence associated with
slow or intermittent stream. For these patients, the
initial urodynamic assessment showed detrusor
overactivity and detrusor sphincter dyssynergia.
Out of them, 64 patients practiced non-exclusive
intermittent self-catheterization, and two had to-
tal urinary retention requiring exclusive intermit-
tent self catheterization. Five patients (7%) com-
plained of urgency and urge incontinence, due to
detrusor overactivity without detrusor sphincter
dyssynergia.

The injection therapy improved signifi-
cantly FCV, MCC, and P det. max. (Table-1) All of
the patients needed intermittent self-catheteriza-
tion after injection. No other relevant side effect
was observed.

After BTX-A injections, 55 patients (77%)
had a significant clinical improvement, with a de-
crease of their daily urge incontinence of at least
50%. Among those patients, 33 had a total conti-
nence, and no involuntary bladder contraction on
urodynamical assessment. These patients (46%)
were assigned to group 1, the “full success” group.
Twenty-two patients (31%) were assigned to group
2, “improvement”. Sixteen patients (23%) were as-
signed to group 3, “total failure” (Table 2).

Table 1 - Global results. Urodynamics efficacy of the injection therapy in 71 patients with MS and refractory over-

active detrusor.

Before injection After injection P
Mean FCV (mL) / SD 159 /83 301/120 p <0.001
Mean MCC (mL) / SD 240/130 328/ 114 p <0.001
Mean P det. max. (cm H,0) / SD 61/23 36/27 p <0.001
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Table 2 - Group analysis: repartition of the patients and demographic data.

Full Success Improvement Failure Statistics : p
Number of patients/ % 33/46% 22/31% 16 /23%
Sex 25 women 15 women 12 women P=0.81
8 men 7 men 4 men
Mean age (years) / SD 47/104 46/12.1 50.6/11.5 P=0.22
Mean duration of MS (years) / SD 13.8/9 11.7/9 19.6/12.4 P<0.05

There was no statistical difference in the
three groups concerning demographic data, or
urodynamic parameters before injection.

In group 3 the duration of the disease was
significantly longer than in the other two (p <
0.05). Therefore duration of the disecase seems to
be a predictive factor for treatment failure (Table
2 and 3).

DISCUSSION

The overall results of our study are con-
sistent with previous reports, in terms of safety
and efficacy of BTX-A treatment. Moreover,
BTX-A bladder injections have comparable effi-
cacy to treat NDO in patients suffering from SCI
or from MS. Indeed, the overall efficacy of the
treatment in SCI patients varies from 75% to 90%
(22-24), which is consistent with 77% of efficacy
of treatment in the present study.

Only three studies, of 16 patients (19),
43 patients (20), and 12 patients (21), focus on

MS patients. In these reports, as in the present
one, clinical and urodynamic parameters were
significantly improved by the treatment. Despite
these excellent outcomes, not all of the patients
were efficiently treated. This was consistent with
27.9% of the patients who needed anticholinergic
medication in association with BTX-A therapy in
the study by Kalsi (20).

In our study duration of MS was a pre-
dictive factor for failure of BTX-A treatment. A
worsening of neurological and urinary conditions
was associated with the duration of MS (2) and
seemed to result in a more severe NDO than in
the early stage of the disease. As the neurological
condition progresses, the severity of the urinary
symptoms increases (8), and renal complications
of NDO are more frequent (3). This result is an
argument for an earlier proposal of BTX-A injec-
tion therapy in refractory NDO due to MS. How-
ever, the study on rats from Temeltas did not find
any histological difference of the bladder tissue
after BTX-A injection either if the injection was

Table 3 - Group analysis. Mean urodynamic criteria before injection.

Full Success Improvement Failure Statistics : P
Mean FCV (mL) / SD 171.4 /88 139.4/ 84 161.5/70 P=0.90
Mean MCC (mL) / SD 286.4 /128 202.4 /131 195/ 114 P=0.12
Mean P det. max. (cm H,0) / SD 61.7/20 69/26 64/22 P=0.92
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made early or late after spinal injury (25). Still
MS is a progressive disease, and the duration of
the disease is associated with new neurological
lesions.

In the present study all of the patients
practiced ISC. The induced hypocontractility of
the detrusor by the treatment led to urinary reten-
tion that often required intermittent self- catheter-
ization (17).

Patients with MS often have an associa-
tion of NDO and detrusor sphincter dyssynergia,
which results in post-void residue. They are at
very high risk of urinary retention. Up to 98% of
patients with MS require ISC after BTX-A blad-
der injection (20). This raises the question about
witch dosage of BTX-A should be applied. The
use of BTX-A treatment in NDO was pioneered
by Schurch et al. in 2000 (23). In this study, 200
or 300 U of BTX-A (Botox, Allergan) was used in
19 patients with SCI, who already practiced ISC.
The two patients who had a moderate improve-
ment without complete continence had the lower
dose of 200 U (23). More recently, Menhert et al.
treated 12 patients suffering from MS and NDO,
using the dose of 100 U of BTX-A. They showed
significant improvement of cystometric and clini-
cal parameters. Post-void residual volume in-
creased, but most patients were able to remain on
voluntary voiding. Two patients needed ISC once
to twice daily on demand, one patient needed a
supra pubic catheter (21). However, all patients
in whom BTX-A treatment is planned should be
taught ISC (21). Lekka and Lee reported three
cases of severely disabled patients who had long
term indwelling catheters. These patients were
unable to do ISC, and suffered from incontinence
despite the indwelling catheter. They were treat-
ed with BTX-A bladder injection and suprapubic
catheterization. They all became pad-free (26).
This management could be an alternative to sur-
gical treatment as ileal cystoplasty.

No relevant complication was noted in the
present study. The injections can be complicated
with transient pain at the injection site (11), uri-
nary tract infection (2 to 32% of the cases) (14),
or haematuria (2 to 21% of the patients) (14).
Other side effects of BTX-A injections are rare,
such as allergic reaction to the toxin or transient

flu. A few cases of generalized muscle weakness
after bladder injections have been reported (17)
and not observed in our series.

CONCLUSIONS

MS is a neurological central disease with
disseminated lesions in time and space. NDO is fre-
quent and causes overactive bladder syndrome with
urgency, frequency, and urge incontinence. This
alters quality of life. Upper urinary tract complica-
tions can occur. Therefore, NDO has to be efficiently
treated. Usual medications as anticholinergic agents
can fail. Refractory NDO is nowadays usually treat-
ed by BTX-A bladder injections.

BTX-A bladder injection therapy was efficient
to treat refractory NDO in MS patients, with an overall
efficacy of 77%, in terms of clinical and urodynamic
results. The efficacy of this treatment was similar to
what is observed in patients suffering from SCI.

Still, 23% of the patients showed no im-
provement of their clinical symptoms and urody-
namic parameters. A predictive factor of this bad
response to treatment was the duration of MS. Du-
ration of MS is also known to be associated with
increased risk of upper urinary tract complications.
This is an argument for an early proposal of BTX-A
bladder injection therapy for refractory NDO in pa-
tients with MS.
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