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Di�erent conservative treatment modalities for the lower urinary tract dysfunction in patients
with spinal cord lesion are reviewed. Conservative treatment is still the mainstay of the
urological management in these patients. Growing experience has changed the classical
approach. Spontaneous voiding with and without triggered voiding and/or bladder expression
has proven to be less safe except in well de®ned patients with regular urological follow-up.
Nowadays, intermittent catheterisation and self catheterisation with and without bladder
relaxants are accepted as the methods of choice. Condom catheters are still needed if
incontinence persists, while penile clamps have no place in the treatment of patients with
spinal cord lesions. Long-term indwelling catheters should be avoided. External electrical
stimulation can be used to correct the neurogenic dysfunction by neuromodulation and/or to
induce a direct therapeutic response in the lower urinary tract.
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Introduction

The history of the modern treatment of the neuro-
pathic bladder in spinal cord lesion (SCL) patients is
relatively short but is soon to celebrate its 50th
birthday. This only applies, however, if we accept
that the major ®ndings published by Bors,1 Comarr,2

Guttmann3 and others in the 1950s and 1960s gave
birth to a better understanding and a better approach
of SCL medicine as a whole and to the urological part
it plays more speci®cally.

However, 50 years on, we are still faced with some
of the same problems which our distinguished teachers
experienced. Last year a survey was published in
European Urology4 which was quite a shock to an
attentive reader. The data given in this survey showed
that the acute care of the bladder in SCL patients can
still give rise to a frightening number of complications,
some of which are di�cult to treat. Also, other aspects
of neuropathic bladder management can still be
improved. Despite 50 years of intensively promoting
the correct acute urinary treatment after spinal cord
lesions, studies similar to the one previously men-
tioned make us aware of how far the clinical reality
can stand away from the ideal situation created in

ideal settings. It invites re¯ection and urges more
continuous action. It makes us realize that work is
seldom ever ®nished, but needs to be continued,
repeated and improved.

The important clinical and scienti®c work carried
out in the second half of the twentieth century has
produced a major evolution in bladder management.

This study presents an updated overview of what
conservative management of the neuropathic bladder
can be and should be today. How we should treat a
SCL patient nowadays has become very di�erent
compared to the teaching at the beginning of our
careers.

Treatment modalities
Decisions on treatment should depend on an accurate
diagnosis of what type of neurologic dysfunction is
present in a speci®c patient. Not only the bladder
activity but also the coordination with the bladder neck
and the striated external sphincter needs to be studied
and documented.

However, the urological treatment starts from the
admission of a patient after trauma or lesion. During
the acute phase of spinal shock, correct bladder
drainage by intermittent catheterization (IC) is the
preferred treatment if a large urine output occurs. A
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suprapubic ®ne bore cystostomy or even an indwelling
catheter (ID) can be used, although the latter is less
preferable in male patients. Without doubt, it is best
not to leave a catheter in place for long periods of
time. If an indwelling catheter is judged necessary,
complications can be limited by strict catheter care.
The importance of a team approach to urinary bladder
management has also been stressed.5

How should IC be carried out in the hospital? Two
main techniques are currently described: (1) a sterile
and (2) a clean technique. In the sterile, non-touch
technique advocated by Guttmann and Frankel6 sterile
materials are used by a sterile non-touch technique
with sterile gloves and forceps. In an intensive care
unit, some advocate wearing a mask and a sterile
gown as well. In some centres patients are taught to
catheterize themselves within a few weeks after the
lesion. Self-catheterization (ISC) has proven to be
practical in patients with good hand function and it
makes cross infections in a ward almost completely
disappear.7

After a spinal shock resolves, the new neurologic
and functional situation of the lower urinary tract
(LUT) gradually becomes clear. Clinical neurological
examination gives useful information, and to a certain
degree re¯ects the LUT function. Urodynamic studies
are necessary for a proper evaluation of the function
of di�erent parts of the LUT and their interaction.8

Cystometry and other urodynamic tests should be
repeated to follow the LUT evolution, to evaluate the
e�ect of treatment, and to discover, as early as
possible, aspects of an unbalanced bladder with risks
for the upper urinary tract.9

Madersbacher et al10 have standardized the various
types of neuropathic bladder dysfunction. Damage to
the innervation of the LUT mostly a�ects the detrusor
and the sphincter. Both can become either hyperre-
¯exic or are¯exic. Clinically the combination corre-

sponds with mainly four types: (1) hyperre¯exic
detrusor with hyperre¯exic sphincter which almost
always means detrusor-sphincter dyssynergia; (2)
hyperre¯exic detrusor with hypo-/are¯exic sphincter;
(3) hypo-/are¯exic detrusor with hyperre¯exic sphinc-
ter and (4) hypo-/are¯exic detrusor with hypo-/
are¯exic sphincter. Table 1 gives an overview of each
type with the possible treatment modalities. The
following are critical evaluations of each treatment
type.

Triggered re¯ex voiding
The importance of triggered re¯ex voiding has
decreased considerably in the era of clean intermittent
catheterization (CIC). Nevertheless it is still in use.
According to the ICS committee on standardisation of
terminology, bladder re¯ex triggering comprises var-
ious manoeuvres performed by the patient or by the
carer in order to elicit re¯ex detrusor contractions by
exteroceptive stimuli.11 The aim of regular triggered
voiding is to regain control over the re¯ex bladder, ie,
whenever a patient wants to void, the bladder is
triggered to contraction. However, this type of voiding
has many pitfalls and the clinical outcome is not very
good. In suprasacral lesions a re¯ex bladder normally
develops. Bladder emptying via this triggered sacral
re¯ex is unphysiological: it comprises C-®bre activa-
tion, bladder contraction is involuntary and not
sustained, detrusor-striated sphincter dyssynergia or
detrusor-bladder neck dyssynergia is present in over
90% of patients, and autonomic dysre¯exia can be
associated. In addition, few patients have a balanced
voiding, ie a residual urine less than 25% of the
functional bladder capacity or with less than 100 ml.12

There are many ways to perform triggering.13 Some
achieve a prompt voiding after rhythmic suprapubic
percussions while others provoke strong spasticity of

Table 1 Types of neurologic dysfunction of the lower urinary tract after spinal cord lesion, the urodynamic data and treatment
modalities

Types of neurologic bladder and
sphincter dysfunction Urodynamic data Possible treatment modalities

Hyperre¯exia of detrusor and sphincter.
Former: Upper motor neuron bladder

Detrusor involuntary contractions+
sphincter dyssynergia.

Re¯ex incontinence
Residual urine

Intermittent (self) catheterisation
Bladder relaxing drugs
Electrotherapy
External appliances
Triggered voiding
Indwelling catheter

Detrusor are¯exia with sphincter are¯exia.
Former: Lower motor neuron bladder

No activity in detrusor or sphincter
Stress incontinence
Residual urine

External appliances
Bladder expression
Drugs
Surgery

Detrusor are¯exia with sphincter hyperre¯exia Over¯ow incontinence
Urinary retention

Intermittent selfcatheterisation
Indwelling catheter

Detrusor hyperre¯exia with sphincter are¯exia Re¯ex incontinence and
stress incontinence

Bladder relaxant drugs
Electrotherapy
External appliances
Surgery
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the pelvic ¯oor and the external striated sphincter,
which prevents expulsion of urine for some time or
makes the out¯ow interrupted. Some patients can
improve the contraction by continuing tapping but
others have a better voiding when tapping is stopped
after 7 ± 8 percussions. Other manipulations such as
thigh scratching, touching the penile skin, pulling the
pubic hair, ano-rectal manipulation are successful in
some patients.12 Low and Donovan14 have proved that
stretching the anal sphincter helps overcome urethral
sphincter spasticity.

It is well known that the pressure development in
the bladder, the strength of the detrusor contraction
and the duration of the high detrusor contraction are
crucial for the long-term outcome of the urinary tract.
Re¯ex voiding is based on an unphysiological sacral
re¯ex and its use by triggering the re¯ex several times
a day is a potentially dangerous procedure with a
limited role in spinal cord injury patients. Deteriora-
tion of bladder function and form, hydronephrosis and
renal impairment have been described.15 Therefore,
urodynamics should be performed in all patients
starting or continuing with triggered voiding.

Continence is a problem in many patients on
triggered voiding due to spontaneous contractions of
the bladder between triggering episodes. Bladder
relaxing drugs may be tried but external appliances
are often necessary. If the out¯ow obstruction remains
a problem surgery, eg sphincterotomy, to relieve the
obstruction may have a role. Eighty per cent of
patients who develop re¯ex voiding and require an
external urine collecting device for control of
incontinence have chronic or recurrent bacteriuria.16

The working group on Conservative Management in
the Neuropathic Patient of the 1st International
Consultation on Incontinence, have summarized
indications and contraindications.10 The indication
must be based on (video-)urodynamics to ®nd out
whether the urodynamic situation is safe: one should
elicit an adequate detrusor contraction with bladder
pressures less than 70 ± 80 cm H2O in males and 40 ±
60 cm H2O in females resulting in balanced voiding. In
addition, triggered voiding can be recommended for
patients after sphincterotomy/bladder neck incision, in
order to support or improve spontaneous re¯ex
voiding. The patient who achieves balanced voiding
by this method, and when a good solution can be
found for re¯ex incontinence, is the best candidate.

Triggered voiding is not recommended if there is no
adequate detrusor contraction (too low, too high, too
short or too long), if it results in unbalanced voiding,
if vesico-uretero-renal re¯ux is present, if in the male a
re¯ux in the seminal vesicules or in the vas is present,
if there is uncontrollable autonomic dysre¯exia or if
recurrent urinary tract infection persists.

Bladder expression
Bladder expression comprises various manoeuvres
aiming at increasing intravesical pressure in order to

enable or to facilitate bladder emptying. Bladder
expression has been recommended for a long time for
patients with so-called lower motor neuron lesions,
resulting in a combination of an underactive detrusor
with an underactive sphincter or with an incompetent
urethral closure mechanism of other origin.

The most commonly used manoeuvres are the
Valsalva (abdominal straining) and the CredeÂ
(manual compression of the lower abdomen) man-
oeuvre. Clinical experience has shown that by bladder
expression many patients are able to empty their
bladders, albeit mostly incompletely. Urodynamics/
videourodynamics have demonstrated that despite
high intravesical pressures, created by these man-
oeuvres, the urinary ¯ow may be very poor and
residual urine present. Di�culty in emptying the
bladder in this way may be due to contraction of
the external sphincter and/or to an inability to open
the bladder neck.17 Particularly in patients with
complete ¯accid paralysis of the musculature of the
pelvic ¯oor, these manoeuvres induce a mechanical
obstruction at the level of the striated external
sphincter. Voiding-cystourethrogram shows a typical
bending, deformation and narrowing of the membra-
nous urethra at the level of the pelvic ¯oor induced
by downward pushing.18 This narrowing cannot be
recognised by a retrograde urethrogram, nor felt by
catheterisation, nor is it visible endoscopically. Clarke
and Thomas19 studied static urethral pressure pro®les
in paraplegics with an acontractile bladder and
showed that the urethral pressure in all ¯accid male
paraplegics investigated was much higher at the
external sphincter than at the bladder neck. It was
largely abolished by alpha-blockers. Their conclusion
was that in ¯accid male paraplegics the major
component of urethral resistance is a constant,
adrenergically innervated muscular resistance in the
distal intrinsic urethral sphincter. Alpha-blockers, if
e�ective, usually increase urinary stress inconti-
nence.20

With increasing time, more than 40% of the
patients show demonstrable in¯ux into the prostate
and the seminal vesicles, and other complications due
to the high pressures during the Valsalva or CredeÂ
manoeuvre. These unphysiologically high pressures
may also cause re¯ux to the upper urinary tract with
all known consequences.

Bladder expression may only be recommended for
patients with an underactive detrusor with an under-
active or incompetent sphincter mechanism. It must be
emphasised that sphincter-hyperre¯exia and detrusor-
sphincter dyssynergia are contraindications for bladder
expression. There is one exception. When used in the
re¯ex bladder together with the anal sphincter stretch
described by Low and Donovan:14 by inserting one or
two gloved ®ngers into the anal canal and then
stretching the anal sphincter, the external urethral
sphincter relaxes and voiding is then achieved by
abdominal straining. Bladder expression is contra-
indicated if it induces a high intravesical pressure.
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Moreover, an existing vesico-uretero-renal re¯ux,
re¯ux into the male adnexa, hernias and haemor-
rhoides as well as urethral pathology and symptomatic
UTI's are contraindications.

Condom catheters
Condom catheters (external catheters) aim at collecting
leaking urine into a device. They will prevent spilling of
the urine and give better hygienic control, better
control of unpleasant odour and a better quality of
life. Due to the fact that they are not invasive, they
permit prevention of most of the complications related
to indwelling catheters. Old versions of the currently
used condom catheters are reusable devices ®tted
rather loosely around the penis. They are still
preferred by a few paraplegics who have been
accustomed to them for a long time, especially those
with a retractile penis. They are also still used in
developing countries due to their low cost.

More modern condom catheters are thin conical-
shaped sheaths reinforced at the tip to prevent kinking
and twisting. They are made of rubber, latex, silicone
or other plastic material. They ®t over the shaft of the
penis towards the peno-scrotal junction. Their tips are
open and connected with the tube of a urinary
collecting device.

With a smaller and/or retractile penis and/or
abundant pubic fat, di�culties of ®xation may occur.
To overcome this inconvenience, di�erent sizes of
condom catheters and di�erent means of adhesion of
the sheath to the penis have been manufactured. The
implant of a penile prosthesis may be a possible
solution for those with a retractile small penis. In
recent years special condoms and special devices
allowing urethral catheterisation without removing
the condom have been manufactured. However, the
clinical experience is still limited.

Although the advantages of condom catheters over
indwelling catheters and incontinence pads are evident,
they can lead to problems and complications, some-
times severe. Newman and Price21 found bacteriuria in
more than 50% of patients using a condom catheter.
One of the factors correlated with increased risk for
UTI was the changing of condoms less than daily.22

Lesions of the penis can be secondary to mechanical
damage to the skin from an excessively tight condom
worn for a prolonged time. Preventive measures are to
discontinue the use of the condom during part of the
day, especially at night, and to replace them with
bottle urinals or other appliances. Another common
cause of skin lesions is allergy to the material of the
condom, usually to latex. This kind of allergy is well
documented in patients with long-term use of latex
products, especially in myelomeningocele patients and
in patients with a spinal cord lesion. In severe cases, it
has caused life threatening episodes of intraoperative
cardiovascular collapse.23 In the case of latex-allergy
the best prevention is to use a latex-free (silicone,
vinyl, etc.) condom catheter.

In conclusion, a condom catheter may be indicated
in male spinal cord lesioned patients with urinary
incontinence provided that they have no penile lesion
and that intravesical pressures during storage and
voiding are urodynamically safe. No absolute contra-
indications for such appliances seem to exist.10

Penile clamps
These are not recommended for patients with
neuropathic voiding dysfunction, due to the danger
of skin and urethral lesions.

Electrical stimulation
The aim of electrical stimulation is to modulate LUT
dysfunction or to directly induce a therapeutic
response.

Non-invasive electrical therapy for neurogenic LUT
dysfunction comprises mainly neuromodulation for
detrusor hyperre¯exia and intravesical electrostimula-
tion for the hyposensitive and hypocontractile
detrusor.

There are two main e�ects of therapeutic electrical
stimulation of pudendal nerves: (1) sphincter activa-
tion and (2) bladder inhibition. Bladder inhibition can
be achieved in various ways: by direct stimulation of
the sacral roots or of the pudendal nerve itself or
indirectly by stimulating its branches either transcuta-
neously via the dorsal penile/clitoridal nerve, via the
anal or vaginal mucosa activating its branches in the
pelvic ¯oor musculature or by stimulation of
segmental a�erent nerves. The general principle is to
activate arti®cially normal inhibitory re¯exes.

In 1986 Vodusek and Light24 described strong
detrusor inhibition induced by stimulation of puden-
dal nerve a�erents and demonstrated the e�ects in
patients su�ering from detrusor hyperre¯exia after
suprasacral spinal cord injury. The complex nature of
the central nervous control of micturition implies
numerous possible explanations of the therapeutic
e�ects. The inhibitory e�ect on the urinary bladder is
mediated by activation of pudendal a�erents resulting
in hypogastric nerve stimulation, direct inhibition of
the pelvic nerve out¯ow and also by cortical inhibition
as shown by Jiang25 and by Oliver et al.26

For detrusor inhibition short-term maximal elec-
trical stimulation is applied in the clinic or later as a
home treatment programme. Short-term stimulation
usually consists of a series of 20 ± 30 min sessions, once
or twice a day. To elicit optimum bladder inhibition, a
stimulation frequency of 5 ± 10 Hz and a pulse
duration of 0.2 ms have been found most e�cient,
with intensity below the pain-threshold if sensation is
present. Clinical experience has shown that this type of
stimulation has a certain re-education or carry-over
e�ect, which implies that the e�ect of stimulation has a
longer duration than the stimulation itself. This might
be due to long-term potentiation for which Jiang18 has
demonstrated a neuropharmacologic basis. The
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e�cacy of stimulation, the inhibition e�ect, is
dependent on the proximity of the electrode to the
appropriate nerve, the number of nerve branches
activated and whether speci®c branches are stimu-
lated. Direct stimulation of the pudendal nerve is more
e�ective than stimulating its pelvic ¯oor branches via
the vaginal or anal mucosal surface. According to the
®ndings of Nakamura and Sakurai27 the transcuta-
neous access to the pure sensory, dorsal penile or
clitoral nerve, using clip electrodes in the female and
ring electrodes in the male would be preferable
(transcutaneous electrical nerve stimulation of the
pudendal nerve (TENS-P).

If non-invasive electrical neuromodulation fails,
invasive sacral neuromodulation should be consid-
ered. This will not be discussed in this study.

Intravesical electrostimulation (IVES) is not a new
technique. In 1878 the Danish surgeon Saxtorph28

recommended IVES to treat patients with urinary
retention. In 1899 two surgeons in Vienna, Frankel-
Hochwart and Zuckerkandl,29 reported that `faradisa-
tion' intravesically was much more e�ective than the
transcutaneous technique. The method was rediscov-
ered by Katona et al30 in 1959 as a method to treat
weak detrusor contractility in children with myelome-
ningocele. Although several studies reported good
results, the procedure has not been generally accepted
for a long time. The scepticism was caused possibly by
a lack of theoretical background and little clinical
documentation.

In animal experiments Ebner et al31 proved that
IVES induced reproducible detrusor contractions at
volumes below micturition threshold. The contractions
elicited were re¯ex responses. From the characteristics
of the a�erent discharge measured on the posterior
sacral roots during IVES these authors proved that
this technique involves an arti®cial activation of
bladder mechanoreceptor a�erents of the A-delta
type, known to be responsible for the normal
micturition re¯ex. The increase of the a�erent input
also increases the e�erent output to the bladder.
Prerequisites for successful IVES are incomplete nerve
lesions where at least some a�erents have remained
intact, the mechanoreceptors must be intact, the
detrusor must still be able to contract and it needs a
cerebral cortex able to perceive a�erent stimuli.

Indications can be found amongst children with
congenital neurogenic detrusor dysfunction and
amongst adults with incomplete spinal or peripheral
neurological lesion. The advantage of IVES is that
there are no side e�ects. The disadvantages are that
IVES needs the services of specialized personnel,
although home treatment is possible, but this is very
time consuming. Moreover, there is no simple
investigation of predictive value, but the presence of
cortical evoked potentials with electrical stimulation of
the bladder neck, indicating functioning a�erent ®bres
from the bladder to the cortex, is helpful. IVES on a
more chronic basis is necessary in 70% of patients
with neurogenic bladder dysfunction.32

Intermittent catheterisation
The use of catheters for bladder emptying dates back
many thousands of years. Intermittent catheterisation
(IC) and self-catheterisation (ISC) have become more
acceptable over the last 40 years.

The general aims of IC and ISC are to empty the
bladder and to prevent bladder overdistension in order
to avoid complications and to improve urological
conditions. The main indication is an inability to
empty the bladder adequately due to conditions which
may be neuropathic.

Many studies show good results both in the acute
and in the long-term stages. Therefore, IC and ISC are
nowadays the main choice of methods recommended
for the management of neurologic bladder dysfunc-
tion.10

Many types of catheters can be used. Choices
depend on availability and cost. In developing
countries where IC has become very much accepted,
limitation of resources are still the main problem.10

Also the material has an important role ie, silicone or
plastic is needed if latex allergy exists. Silicone, rubber,
glass and stainless steel are alternatives if the catheter
is reused.33 Size 10 ± 14 Fr for males and 14 ± 16 for
females are preferable but bigger sizes may be
necessary when urine is very cloudy and after bladder
augmentation.

If the decision is made to treat with IC or ISC, the
patient's education is of utmost importance. They
should learn the correct technique and should have a
chance to discuss with their physicians or nurses when
speci®c questions and problems are encountered. The
basic principles of good catheterisation should be
used. Catheterisation must be atraumatic and with
necessary precautions to prevent infection.

To be atraumatic the catheterisation has to be
carried out with a normal size catheter, with a good
quantity and type of lubricant and with a good and
gentle handling of the catheter. For the latter,
su�cient hand function is necessary if ISC is
recommended.

To prevent infection the meatus should be cleaned
and a clean and preferably sterile or resterilized
catheter should be used. The catheter must be
carefully handled in order to keep it clean during the
introduction into the bladder. The bladder has to be
emptied completely. A frequency of catheterisation
between 4 ± 6 times a day has proved to be optimal if
the patient has normal drinking habits.

ISC in the chronic stage after spinal cord lesion is
carried out in a clean, non-sterile way which is
applicable in most places.

IC and ISC are very good techniques but the patient
must be aware that complications can occur. Urinary
tract infection in patients on chronic ISC has a
prevalence of 13.6 infections per 1000 patient-days.34

Genito-urinary complications such as urethritis or
epididymo-orchitis are rare.35 Prostatitis is under-
estimated and probably has a prevalence around 5%
to 18%.36 Urethral bleeding is frequent. False passage,
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meatitis and meatal stenosis are rare. Urethral
strictures in male patients increase in prevalence with
longer follow-up.37

IC and ISC seldom stand alone. Their use together
with drugs can overcome incontinence and recurrent
infections.

It is mandatory to have a regular follow-up and this
includes urodynamic investigation even if the patient is
continent and infection-free, because the neuropathy
can silently cause LUT deformities with impact on the
upper urinary tract.

IS and ISC are not possible in all patients. Some
have poor hand function and no other person to
perform the catheterisation. Unwillingness of the
patient, high cost, lack of knowledge from carers,
persistent incontinence, generally poor condition or
di�culty to reach the meatus can be reasons why ISC
is not practical. In many cases these problems may be
overcome with good treatment and education. How-
ever, in some cases an indwelling catheter will be used.

Indwelling catheters
Transurethral and suprapubic catheters have been used
for a long time. The dangers of the techniques have
been well documented and the complications are well
known.

If they are used it is very important to apply good
rules of indwelling catheter management. A catheter
size of 12 ± 14 Fr is recommended to avoid blocking of
the urethral lumen and still permitting a good out¯ow
of urine. The catheter should be properly introduced
with the balloon positioned in the bladder: it is
important to be especially careful in the presence of
a spastic sphincter. The out¯ow should be controlled
regularly to avoid overdistension of the bladder. The
catheter should be changed regularly several times a
week in an acute situation; every 10 days in a more
chronic clinical setting and every 4 ± 6 weeks in a
chronic patient who has little complications.38

Anticholinergic drugs may be important in patients
with bladder hyperre¯exia to prevent the development
of small contracted bladder. Antibacterial drugs
should not be used to prevent or treat an asympto-
matic infection of the urine.39 With an indwelling
catheter the prevalence of infection is 100% if the
catheter is used for more than 2 weeks.40 If
symptomatic infection occurs, medical treatment is
necessary.

Suprapubic ®ne bore catheters may be preferable
especially in the male patient as it leaves the urethra
open.10 But urinary tract infection develops in all
patients if the suprapubic catheter is used for more
than 5 ± 7 weeks.41

There is no general agreement on clamping the
catheter for bladder training. It was aimed to prevent
a contracted bladder, to condition a time-related re¯ex
pattern and to increase patient awareness of bladder
function.42 However, this technique is not well
accepted in neuropathic patients due to the possibility

of infection, unawareness of overdistension during the
acute stage and leakage around the catheter in chronic
spastic bladder. In cases of severe incontinence and
where unsuccessfully treated with drugs, a continuous
out¯ow is perhaps the only solution. If clamping is
considered it is necessary to avoid bladder spasticity
with drugs or other treatment. Complications are
frequent. The permanent catheters can cause acute
septic episodes, urethral trauma and bleeding, false
passages, strictures, diverticuli and ®stuli of the
urethra, bladder stones, squamous cell bladder
carcinoma, epididymo-orchitis and prostatitis.43,44

With good daily care many of these can be avoided.
The role of education is most important.

The presence of an indwelling catheter should be
known to occupational therapists, physiotherapists,
nursing sta� and all who care for the hospitalised
patient.

Pharmacologic treatment
Drugs are used for many di�erent indications in
patients with LUT neuropathy. Bladder relaxant
drugs, bladder a�erent blocking drugs and drugs to
in¯uence urethral resistance are an important part of
treatment.10 New drugs are developed on a regular
basis to try to overcome shortcomings in speci®city,
complications and side e�ects. The topic will not be
discussed further in this study.

Conclusion
The conservative treatment of the neurologic bladder
in patients with a spinal cord lesion has seen
considerable changes during the last century. Some
techniques such as triggered voiding and bladder
expression have lost their predominant position.
Intermittent catheterisation is now accepted as the
method of choice if applicable. The treatment however
must be based on a clear diagnosis of the urodynamic
function, the patient's personal abilities and wishes.
Treatment must ®rst of all aim at keeping the patient
alive but can now have a marked e�ect on the quality
of their lives.
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