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Abstract
Bladder symptoms in patients with multi-
ple sclerosis (MS) are common and
usually arise as a result of spinal lesions
which interrupt the neural pathways con-
necting the pontine micturition centre to
the sacral spinal cord. Thus these symp-
toms are particularly likely to occur in
those with lower limb neurological defi-
cits. Fortunately bladder dysfunction in
MS is rarely associated with serious upper
tract disease so that the problem is usually
one of symptomatic management. Lower
urinary tract symptoms may be both
"irritative" or "obstructive" in nature
and can be explained in terms of under-
lying detrusor hyperreflexia and incom-
plete bladder emptying. Treatment is
aimed at minimising both these effects.
Oral anticholinergic medication can be
effective in reducing detrusor hyperre-
flexia and intermittent catheterisation is

used to reduce abnormally high post mic-
turition residual volumes. With this sim-
ple treatment, often used in combination,
many less severely affected patients with
MS can gain considerable improvement in
controlling urinary continence.

(7 Neurol Neurosurg Psychiatry 1992;55:986-989)

In March 1991 a group of urologists and
neurologists from countries within the EEC*
met in Leuven, Belgium, under the auspices of
the European Charcot Foundation for Multi-
ple Sclerosis and its executive chairman, Pro-
fessor Dr Otto R Hommes. This first meeting
of the European Study Group on Sexual and
Urological Disturbances in Multiple Sclerosis
(SUDIMS) took the form of a series of short
lectures and discussions on aspects of the
neurology, diagnosis and treatment of bladder
and sexual symptoms in MS.
One of the main points of discussion arose

from a difference in opinion between those
from a neurological and those from a uro-

logical background. The neurologists thought
a pragmatic approach to management was
often justified because the decision on whether
to use intermittent self-catheterisation and
treatment with oral anticholinergics could be
made on the basis of measurement of the post
micturition residual and the patient's symp-
toms. The urologists advocated thorough uro-

dynamic and urological exploration before
initiation of therapy (table 1). It appears,
however, that the main problem for those
estimated 250 000 patients in Europe with
disturbances of urinary continence due to
multiple sclerosis is not that investigations are
inadequate or effective treatments do not exist,
but that many patients with troublesome
symptoms do not come under any effective
management. Because of the very nature of the
problem it is not possible to identify the
explanation for this failure, and thus the group
considered that the main difficulty was that
many patients are not referred by their neurol-
ogist to anyone with interest in management of
this problem. This may arise through a lack of
awareness on the part of the neurologists that
effective, non surgical treatments for these
symptoms exist. In an attempt to rectify this
deficiency it was considered worthwhile to try
and promote better understanding of the
possible available treatments among neurolo-
gists.
For most patients with MS and bladder

dysfunction the problem is one of troublesome
symptoms rather than life-threatening uro-
logical complications. Although there have
been reports of serious morbidity and mortal-
ity resulting from upper renal tract disease in
patients with MS' 2 the clinical impression is
that patients with MS who develop renal
failure secondary to neurogenic bladder dis-
orders are extremely uncommon.3 4This is not,
however, to underestimate the impact that
bladder dysfumction may have on a patient with
MS: unpredictable urinary urgency can render
housebound those who were otherwise coping
with their disabilities, and the development of
nocturnal enuresis and daytime incontinence
can have a devastating effect on the patient and
their family.
While the treatment of MS remains sympto-

Table 1 Responses to SUDIMS meeting questionnaire
(precirculated) showing what minimal investigations each
of 26 centres would recommend as investigations in a
young patient with a short history of multiple sclerosis with
bladder symptoms

Centres

1 Urine culture, residual urine, uroflow 8
2 1 + complete urodynamics 14
3 1 + 2 + radiology 3
4 1 + 2 + 3 + endoscopy 1
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matic, proper attention should be given to the
symptoms of disordered bladder function
which may be very disabling.

Neurological basis for bladder dys-
function in multiple sclerosis
Continence and normal voiding require an
intact neuraxis and in particular, complete
integrity of those spinal pathways which con-
nect the pontine micturition centre to the
sacral spinal cord. Although involvement of the
frontal lobe centres for micturition5 or the
pontine micturition centre can occur in MS,
the commonest cause of disorderd bladder
control in MS is spinal pathology.6 Indeed if a
patient has a spinal lesion, a neurogenic
voiding disorder cannot be attributed to a
higher lesion.

Interruption of spinal pathways which con-
nect the pontine micturition centre to the
sacral spinal cord has two major consequences
for bladder function:
1) The development of detrusor hyperreflexia.
This is a neurological disorder in which the
bladder no longer behaves as a compliant
storage organ, expanding at a low pressure to
accommodate increasing urine volumes, but
instead develops spontaneous waves of con-
traction which the patient is unable to suppress
and which are sensed as an urgent need to
micturate. This disorder is thought to arise
from loss of the normal inhibitory spinal
pathways to the sacral parasympathetic outflow
and is very common in patients with MS.
Urodynamic studies in MS patients have found
an incidence of this disorder in between
66%7and 99%;8
2) The other consequence of interruption of
the neurological controlling pathways of the
bladder from spinal disease is incomplete bladder
emptying. This may be due to poorly sustained
detrusor contractions, detrusor-sphincter dys-
synergia or to a combination of these prob-
lems. The sustained contraction of the detrusor
smooth muscle throughout voiding requires
positive neural drive from higher centres'-"
which may be lost if there is spinal disease.
Detrusor-sphincter dyssynergia occurs when
the reflex mechanism of normal relaxation of
the bladder neck or sphincter preceding the
detrusor contraction is lost and there is
simultaneous contraction of sphincter mecha-
nism and detrusor. The neural pathways which
coordinate relaxation of the sphincter and
contraction of the detrusor exist in the
pons2-`5 and the pathways whereby they exert
their effect are again, damaged by spinal
disease, so that detrusor-sphincter dyssynergia
is a well recognised complication of spinal cord
disease.13 16 Dyssynergia is more difficult to
demonstrate by urodynamic study than is
simple detrusor hyperreflexia, necessitating
either simultaneous cystoflowmetry with
sphincter EMG recording and/or voiding video
cystometrogram. Estimates of the occurrence
of dyssynergia in patients with MS and bladder
disorders have been extremely variable, rang-
ing from 12%'7 to 88%.8The result, however,
of poorly sustained detrusor contractions and

detrusor-sphincter or detrusor bladder neck
dyssynergia is incomplete bladder emptying
which can be easily demonstrated by measure-
ment of the residual volume after micturition.

The pathophysiological basis of bladder
symptoms in multiple sclerosis
Symptoms of neurogenic bladder dysfunction
will be all too familiar to th6 physician who
looks after patients with MS. Urgency of
micturition is the commonest complaint and
often occurs together with frequency as well as
nocturnal enuresis and daytime urge incontin-
ence. But in addition to these so-called "irrita-
tive" symptoms, there may also be symptoms
of "obstructed" voiding such as hesitancy,
poor stream, postmicturition dribbling and
incomplete emptying. The pathophysiological
basis of these symptoms can be explained in
terms of the known urodynamic abnormal-
ities.
A sense of urinary urgency accompanies the

involuntary contractions of the bladder smooth
muscle which are a feature of detrusor hyper-
reflexia. Frequency likewise reflects detrusor
hyperreflexia, since the uninhibited bladder
commonly develops pressure rises at abnor-
mally low filling volumes. It is a fact poorly
recognised by neurologists, that incomplete
bladder emptying of which the patient may be
unaware, can exacerbate urinary frequency.
The uninhibited bladder is likely to have an
abnormally low capacity (for example, 200
mls) so that if there is a persistent residual
volume of about 150 mls, following excretion
by the kidneys of only another 50 mls of urine,
the bladder will. develop further spontaneous
uninhibited contractions.

Since detrusor hyperreflexia usually occurs
as a consequence of spinal involvement, spas-
ticity and reduced lower limb mobility almost
inevitably accompany bladder disorders in
MS.6 This impairment of mobility means that
urge incontinence presents a very real problem
to many of these patients.
An interrupted urinary stream is mostly due

to detrusor-urethra dyssynergia and the patient
may describe how they can only ermpty small
volumes with a poor stream that stops and
starts and that they feel the need to micturate
again almost immediately. Patients are often
unaware of incomplete bladder emptying, alth-
ough many deduce that they must have this
disorder because of their need to void so soon
after the last attempt. Hesitancy is probably
the result of interruption of those spinal
pathways which coordinate normal voluntary
voiding. This may progressively worsen so that
eventually patients may reach the stage at
which they are quite unable to initiate volun-
tary micturition and void instead only when
they.develop an uninhibited detrusor contrac-
tion.

Treatment-
Treatment of urinary symptoms can be of great
benefit to patients at all stages of their disease.
For patients with early MS maintenance of
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continence may be of critical importance in
keeping their position at work and in society. In
the late stages of the disease, achieving better
continence may be the only disability that it is
possible to alleviate.

Since the natural history of MS waxes and
wanes, treatment should be conservative and
flexible. Each treatment modality should be
considered in the context of the individual
patient with concern for their degree of inde-
pendence, intellectual capacity, social func-
tioning, level of sexual activity and
motivation.7

Since the disorders of bladder function that
occur in MS are essentially of only two types,
investigations should be aimed at assessing the
extent to which each of these disorders exist
and treatment given accordingly, bearing in
mind that incomplete emptying may exacer-
bate hyperreflexia. The mainstay of treatment
is oral anticholinergics or antispasmodics, to
lessen hyperreflexia and intermittent catheter-
isation to improve bladder emptying. Patients
who fail to respond to this treatment regime
are either those unable or unwilling to perform
intermittent catheterisation or those with so
severe hyperreflexia that they are unable to
store significant volumes between voids. The
management of these patients is difficult and
often unsatisfactory since it may be necessary
to resort either to surgery or putting in a long-
term indwelling bladder (transurethral or
suprapubic) catheter. Such problems are not
discussed here. Instead, attention is focused on
the treatment by medical means of the large
number of patients with MS who are mildly or
moderately disabled but much troubled by
urinary disturbances.

Treatment of detrusor hyperreflexia
Of the many pharmacological agents that have
been used to reduce bladder hyperreflexia, the
most effective are those with predominantly
anticholinergic properties. Propantheline bro-
mide is the longest established anticholinergic
in clinical use and has been shown in clinical
trials to be effective in improving hyper-
reflexia.18 Imipramine, one of the tricylic
antidepressants has a marked anticholinergic
action which is sometimes useful in the treat-
ment of detrusor hyperreflexia. It has, how-
ever, alpha-stimulating properties which are
contra-indicated in patients with emptying
problems. Both drugs are still in use but more
recently musculotropic antispasmodic agents
have been introduced such as flavoxate hydro-
chloride and oxybutinin chloride. Oxybutinin
chloride is also a potent anticholinergic with a
high affinity for muscarinic receptors in blad-
der tissue and a smooth muscle relaxant.19
Terodiline was shown to have both anti-
cholinergic and calcium antagonistic action on
detrusor muscle,20 but was recently withdrawn
because serious cardiac arrhythmias were
reported in a small number of elderly patients
taking this medication. The use of all these
drugs is limited by their anticholinergic side
effects; dry mouth and constipation are the
most frequent side effects but impairment of

accommodation with blurred vision can occur,
which must not be mistaken for deteriorating
optic nerve function in MS.

All anticholinergic drugs may exacerbate the
tendency of the bladder to empty incompletely
and the post micturition residual volume
should be checked when the patient is estab-
lished on treatment.

Substantial data on the efficacy of these
pharmacological agents for treatment of blad-
der dysfumction in MS is curiously lacking.
Clinicians appear to have taken a somewhat
uncritical approach to prescribing for this
*disorder, resulting presumably from a combi-
nation of the knowledge that an anticholinergic
like drug is theoretically correct and encour-
aged by a good response in some individual
patients. Clearly justification of these treat-
ments is an area where further research would
be worthwhile.

Treatment of impaired bladder emptying
Bladder emptying by Crede manoeuvre or by
abdominal straining is not effective in these
circumstances since urethral relaxation
remains a problem. Attempts to stimulate
detrusor contraction by pharmacological
means are largely futile since betanechol chlo-
ride is ineffective when taken orally.
Some improvement ofbladder emptying can

be achieved by administration of alpha-block-
ing agents such as phenoxybenzamine or pra-
zosine hydrochloride but since these agents
can cause a drop in blood pressure the dose
should be increased cautiously.2" Striated mus-
cle relaxants (baclofen, diazepam, dantrolene)
have also been used but these may increase
general fatigue and muscle weakness.

Regular mechanical bladder drainage by
intermittent catheterisation is highly effective.
Intermittent catheterisation was first proposed
as an alternative to a long term indwelling
catheter in patients who had spinal inju-
ries." Originally described as an asepetic
procedure, performed by specially trained
technicians, it was then shown by Lapides to
be equally safe using a clean but non-sterile
technique.24 There has been surprisingly little
published on the use of intermittent catheter-
isation in patients with MS. The largest num-
ber of such patients was reported in a study by
Webb et al of 172 adults, 53 of whom had
MS:25 clean intermittent self catheterisation
improved control of continence in 94% and
there were no serious complications.

Intermittent catheterisation can be per-
formed by the patient or their carer 3 or 4
times in 24 hours but the exact frequency is
best established by the patient, since the
effectiveness of the procedure will be deter-
mined by their bladder storage capacity. The
technique can be taught by a nurse who has
had specialised urological training. It is obvi-
ously more difficult for women to learn the
technique initially and a specially designed
mirror catheter can be helpful.26 Although
patients may react with revulsion at first when
this form of treatment is proposed, many
master the technique with adequate advice and
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Table 2 SUDIMS meeting questionnaire: first line
treatment for a young patient with urgency, urge incon-
tinence and low (< 100 mls) residual urine

Centres

1 Anticholinergic, antispasmodic pharmacotherapy 10
2 Intermittent catheterisation 7
3 Alpha-blocking agents, striated muscle relaxants 5
4 Pelvic floor exercise and other 4

Table 3 SUDIMS meeting questionnaire: first line
treatment for a patient with urge incontinence and sig-
nificant (> 100 mls) residual urine

Centres

1 Intermittent catheterisation alone 5
2 Intermittent catheterisation + anticholinergics 9
3 Alpha-blocking agents alone 2
4 Alpha-blocking agents + anticholinergics 4
5 Anticholinergics alone 2
6 Other/combinations 4

training. Manual dexterity is necessary but
good eyesight does not seem to be essential, if
motivation is strong.
The initiation of clean intermittent catheter-

isation raises questions about the introduction
of bacteria into the bladder causing urinary
tract infection. It has been shown that more

than 50% of the patients on clean intermittent
catheterisation had sterile urine and of the
other patients who had bacteriuria, few had
other signs or symptoms of lower urinary tract

infection.27 Although some authors recom-

mend prophylactic treatment with antibiotics
or antiseptic agents,28 this treatment appears to
be unnecessary and possibly induces bacterial
resistance. Only symptomatic bacteriuria need
be treated.

Clean intermittent self catheterisation is now
a well established technique and is the treat-

ment of choice in patients with MS with
disorders of bladder emptying.9 A question-
naire submitted to those participants attending
the first SUDIMS meeting confirmed the key
position of intermittent catheterisation (table
2, table 3) in management strategies. These
tables, however, also indiate a marked diversity
of views. The study group has now embarked
on a project to establish and agree if possible,
on what are the most effective methods of
management of bladder dysfunction in MS
and promote their widespread use.

The contribution of the participants to the SUDIMS meeting in
March 1991 in Leuven, Belgium, a European Community
sponsored activity, is acknowledged. Tribute is given to Prof Dr
O R Hommes for his personal efforts in promoting the
European Charcot Foundation for MS Research and for the
formation of the European Study Group on Sexual and
Urological Disorders in Multiple Sclerosis.
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