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Abstract Even though the mortality due to urinary tract complications has decreased
dramatically during the last decades in individuals with spinal cord lesions (SCL),
urinary tract infections (UTI) still cause significant morbidity in this population.

Complicated UTI are caused by a much wider variety of organisms in indi-
viduals with SCL than in the general population and are often polymicrobial.
Escherichia coli, Pseudomonas spp., Klebsiella spp., Proteus spp., Serratia spp.,
Providencia spp., enterococci, and staphylococci are the most frequently isolated
bacteria in urine specimens taken from individuals with SCL. There is no doubt
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that the greatest risk for complicated UTI in these individuals is the use of an
indwelling catheter. Intermittent catheterisation during the rehabilitation phase
has been shown to lower the rate of UTI, and virtually eliminate many of the
complications associated with indwelling catheters.

Persons with SCL should only be treated for bacteriuria if they have symptoms.
Generally, it is advisable to use antibacterial agents with little or no impact on
the normal flora. Single agent therapy – in accordance with antimicrobial suscep-
tibility test – is preferred. We advise extending treatment to at least 5 days, and
in those with reinfection or relapsing UTI, at least 7 to 14 days, depending on the
severity of the infection.

The diagnosis of structural and/or functional risk factors is essential in order
to plan an optimal treatment for UTI in individuals with SCL, which should
include treatment of simultaneously occurring predisposing factors. The treat-
ment of structural risk factors follows general urological principles, aiming for
sufficient outlet from the bladder with minimal residual urine and low pressure
voiding.

For prevention of UTI, general cleanliness and local hygiene should be en-
couraged. If the patient has a reinfection or relapsing symptomatic UTI, it is
important to check for inadequately treated infection and complications, which
need special attention, in particular residual urine and urinary stones. No reliable
evidence exists of the effectiveness of cranberry juice and other cranberry prod-
ucts. Prophylactic antibacterials should only be used in patients with recurrent
UTI where no underlying cause can be found and managed, and in particular if
the upper urinary tract is dilated. Antibacterials should not be used for the pre-
vention of UTI in individuals with SCL and indwelling catheters. However, the
use of prophylactic antibacterials for individuals with SCL using intermittent
catheterisation or other methods of bladder emptying is controversial.

Life expectancy among individuals with spinal
cord lesions (SCL) remains below normal.[1-3] In
particular, until the mid-1970s, renal failure and
other urinary tract complications were the most fre-
quent causes of death.[3-5] Urinary tract infection
(UTI) is still one of the leading causes of morbidity
in individuals with SCL.[6-10] Indeed, Maynard and
Diokno[11] studied patients with acute spinal cord
injury and found at least 22% to have clinical UTI
during a period of 50 days. In individuals with
chronic SCL, a 20% annual incidence of UTI has
been reported,[12] although UTI was not clearly de-
fined. Waites et al.[10] found an overall incidence
of bacteriuria/UTI in catheter-free outpatients of
18.4 episodes per person-year at risk; whereas the
rate for those associated with fever and chills was
1.82 episodes per person-year at risk. The preva-
lence of UTI in this study was 57.4%.

Therefore, bladder management and treatment

and prevention of UTI in individuals with SCL
takes up a significant amount of time for nurses,
doctors and others involved with this population.

1. Bacteriuria: Urinary Tract Infection

As stated by Hull et al.[13] there is considerable
controversy about the definition of UTI in individ-
uals with SCL.[7,10,11] Various classifications have
been used, based both on laboratory results, such
as number of bacteria and leucocytes,[7,10,11,14-16]

and clinical symptoms, such as malodorous urine,
changes in continence or bladder emptying pattern,
fever or chills etc.[11,16,17]

Cardenas and Hooton[7] refer to the consensus
conference by the National Institute on Disability
and Rehabilitation Research regarding the recom-
mended uropathogen colony count criteria for the
diagnosis of significant bacteriuria in persons with
SCL: (i) ≥102 cfu/ml (cfu = colony forming units)
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for catheter specimens from individuals on inter-
mittent catheterisation; (ii) ≥104 cfu/ml for clean-
void specimens from catheter-free males using
condom collection devices; and (iii) any detectable
concentration of uropathogens from indwelling
catheters or suprapubic aspirates.

These criteria stress the importance of consid-
ering the bladder drainage method when evaluat-
ing bacteriuria.

Gribble et al.[15] concluded that for their group
of acutely spinal cord-injured patients undergoing
intermittent catheterisation, a criterion of ≥102 cfu/ml
of midcatheter urine should be used for diagnosis
of bacteriuria, instead of the traditional diagnostic
criterion of ≥105 cfu/ml, because of unacceptably
low sensitivity for bacteriuria documented by
suprapubic aspiration. They found the best diag-
nostic criterion for Gram-positive bacteriuria was
between ≥101 cfu/ml and ≥102 cfu/ml.

Bacteriuria in itself does not necessary imply
that there is UTI; it may be a true infection or just
colonisation. Today we don’t have the methods to
determine if tissue invasion has occurred or not,
and so, there will always be discussion on which
terms are correct. This is not least because the di-
agnosis of UTI in persons with SCL is complicated
by the poor sensitivity and specificity of symptoms
and signs. Assessment of pyuria is also compli-
cated by the irritative effect of the catheter on the
bladder wall especially in individuals with in-
dwelling catheters in whom pyuria has low speci-
ficity as a diagnostic test for UTI.[7] The signifi-
cance of pyuria in the SCL population warrants
further research.

Cardenas and Hooton[7] even state that the lab-
oratory results may be misleading and the inexpe-
rienced physician may overtreat patients or, of
greater concern, fail to recognise and treat early
infection.

Asymptomatic bacteriuria seems of no conse-
quence to the integrity of the upper urinary tract
when low vesical pressures are operant.[18]

Like Stover et al.[16] we intend to follow the
terms and definitions which are generally accepted in
the medical literature (see table I).

2. Aetiology

Generally, the development of UTI depends
upon the balance between bacterial virulence and
host defences. The host defences include the me-
chanical effect of flushing the urine, cell mediated
immunity, local production of immunoglobulin in
the bladder wall and the mucous lining of the blad-
der. When the host defences are seriously compro-
mised then the individual is likely to be susceptible
to virtually any organisms that can invade the uri-
nary tract.[9]

The host defence implies development of anti-
bodies to bacterial antigens during chronic or re-
current UTI. In other chronic infections (e.g. cystic
fibrosis, endocarditis and leprosy) the occurrence
of such antibodies may be of prognostic signifi-
cance for the course of the disease in the infected
patients. Similarly in individuals with SCL, recur-
rent UTI induce precipitating antibodies and the
level may correlate to the tissue damage in the kid-

Table I. Terms and definitions in urinary tract infections[16]

Bacteriuria Bacteria isolated from the urine
irrespective of collection method or
presence of symptoms

Asymptomatic bacteriuria Bacteriuria without clinical
symptoms

Colonisation Bacteria without tissue invasion

Urinary tract infection (UTI) Microbial invasion of any of the
tissues of the urinary tract

Uncomplicated UTI Community-acquired cystitis
without structural or neurological
abnormalities

Complicated UTI Presence of any underlying
condition making therapy less
effective, that is, neurogenic
bladder, large residual volumes,
stones etc

Relapse The occurrence of bacteriuria with
the same organism within a defined
time interval after treatment

Reinfection Isolation of a new pathogen within
a defined time interval after
treatment
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ney. This suggestion has been supported by the
finding of a correlation between the level of pre-
cipitating antibodies and plasma creatinine in indi-
viduals with spina bifida.[19]

Risk factors for UTI may be divided into 3
groups: structural/physiological factors; behaviou-
ral; and demographic.[7]

Structural/physiological factors include over-
distension of the bladder, vesicoureteral reflux,
high-pressure voiding, large post-void residuals,
presence of stones in the urinary tract, and outlet
obstruction, such as detrusor-sphincter dyssynergia,
urethral stricture and enlarged prostate. Therefore,
the method of bladder management has great im-
portance on the risk of UTI. At the same time, there
is less evidence for the effects of inadequate fluid
intake, reduced host defences, pregnancy, repeated
traumatic urethral catheterisations, and pre-existing
structural anomalies of the urinary tract.

Behavioural and demographic characteristics
have not been so well studied, but the following
may have an association with UTI: patient’s
knowledge of the urinary system, adjustment to
disability, personal hygiene, self-esteem, work or
productivity, social support systems, age, gender,
residence and access to services.

In a prospective study in a cohort of catheter-
free outpatients, Waites et al.[10] found that black
ethnicity, poor personal hygiene, and less-than-
daily condom catheter changes correlated with risk
of bacteriuria/UTI. In the same study, pyuria was
significantly associated with the occurrence of fe-
ver and chills, whereas bladder drainage method,
age, gender, years since injury, neurological level,
income, and education were not correlated with in-
creased risk of bacteriuria/UTI. In a very recent
study from the same group of 287 outpatients, sig-
nificantly higher rates of multidrug-resistant bac-
teria were found in specimens from males, younger
age group (≤45 years), and those with indwelling
and condom catheters.[20]

UTI most commonly results from ascending
transurethral invasion of the bladder by pathogenic
organisms normally present in the gut. Ascending
infection is preceded by colonisation of the introi-

tus or periurethral area, or migration of bacteria
within the urinary collection system.[9]

2.1 Aetiological Organisms

Complicated UTI are caused by a much wider
variety of organisms in individuals with SCL than
in the general population and are often poly-
microbial, in particular in persons with indwelling
catheters.[7,16] Escherichia coli, Pseudomonas spp.,
Klebsiella spp., Proteus spp., Serratia spp., Providen-
cia spp., enterococci, and staphylococci are the most
frequently isolated bacteria in urine specimens
taken from individuals with SCL.[7,10,14,16,17,20]

3. Bladder Management

The period of spinal chock immediately after a
traumatic SCL results in urinary retention, which
requires either continuous or intermittent bladder
catheterisation.

3.1 Indwelling Catheters

The use of an indwelling catheter, either ure-
thral or suprapubic, is virtually always associated
with bacteriuria within 2 weeks. In addition, it pre-
disposes to urinary calculi and bladder carcinoma,
and an indwelling urethral catheter further in-
creases the risk of urethritis, periurethral abscess,
prostatitis, epididymitis, orchitis, testicular ab-
scess, and fistula.[7,16,21]

There is no doubt that the greatest risk for com-
plicated UTI in individuals with SCL is the use of
an indwelling catheter.

3.2 Intermittent Catheterisation

Intermittent catheterisation during the rehabili-
tation phase has been shown to lower UTI rate, and
has virtually eliminated many of the complications
associated with indwelling catheters.

Individuals with SCL who were catheterised by
someone else were found to be much more likely
to have experienced at least one episode of bac-
teriuria with fever at the first year follow-up than
those on self-intermittent catheterisation or those
using an indwelling catheter. In patients who un-
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derwent external sphincterotomy, the incidence
of bacteriuria with fever was significantly de-
creased.[22] This finding indicates that eliminating
outlet obstruction may help preventing recurrent
UTI in individuals using condom catheters.

In a hospital facility, sterile intermittent cath-
eterisation is preferred over a nonsterile procedure
as fewer cases of bacteriuria and UTI occur.[23]

Bennett et al.[24] found an introducer tip cathe-
ter, which bypasses the colonised 1.5cm of the dis-
tal urethra decreased UTI in hospitalised men with
SCL using intermittent catheterisation.

Hydrophillic catheters for intermittent catheter-
isation have low friction and seem to be associated
with a lesser degree of urethral inflammatory re-
sponse when compared to the use of PVC cathe-
ters.[25,26] Furthermore, it seems that the hydrophil-
lic catheter is as good or better than conventional
catheters, and even strictures after early urethral
trauma seem to be preventable if this catheter is
used.[27]

Intermittent catheterisation is the most used
method of bladder management, but with a non-
negligible rate of urethral trauma in men. Percus-
sion and the Credé manoeuvre appear to be accept-
able techniques of bladder management if the
patient is closely monitored.[28]

3.3 Reflex Voiding and Condom Catheters

Reflex voiding will often require an external
collecting device, such as a condom catheter, for
control of incontinence. Condom catheters seem to
have the least risk of complicated UTI in coopera-
tive individuals with SCL compared with indwell-
ing as well as intermittent catheterisation.[22]

Symptomatic complicated UTI may indicate that
an obstructed voiding pattern is present. High pres-
sure voiding may result in vesicoureteral reflux,
which is seen in 5 to 10% of individuals with SCL.
Higher grades of reflux will often be associated
with recurrent symptomatic pyelonephritis and de-
clining renal function. Segmental or global renal
atrophy may occur as a result of reflux. Early de-
tection and appropriate changes in bladder man-

agement are necessary to minimise these deleteri-
ous effects.[16]

Changing the method of urinary drainage
should not be recommended without careful con-
sideration of the impact on the person’s lifestyle as
well as their ability to manage a different method.
Ultimately, the primary goals of management of
UTI are to prevent the insidious loss of renal func-
tion and to improve the quality of life of the pa-
tient.[7]

4. Treatment

4.1 When to Treat

It should be kept in mind that dipstick screening
tests (leucocyte esterase activity and nitrite pro-
duction) are not recommended for detection of low
colony count UTI (103 to 104 cfu/ml), since the
positive predictive values are low (0% and 43%,
respectively), and since not all bacteria are nitrite
positive. Therefore, if only dipstick positive urine
is cultured, many patients with significant bac-
teriuria will be missed. Although the negative pre-
dictive value is high (99% and 96%, respectively),
a few patients with significant bacteriuria are
missed if urine is not cultured when the dipstick
test is negative.[29] Generally routine dipstick
screening tests are not recommended for asymp-
tomatic persons.

Most individuals with SCL and bacteriuria have
no associated signs or symptoms. Chills and fever
are often considered to be signs of acute pyelone-
phritis; however, these signs do not confirm an in-
fection in the upper urinary tract.[16] Still, chills
and fever may be the only symptoms in persons
with SCL and pyelonephritis, bacteraemia, upper
tract obstruction by calculi, renal abscesses and
periphrenic abscess. Other suspicious signs and
symptoms may include increased sweating, ab-
dominal discomfort, costovertebral angle pain or
tenderness, and increased muscle spasticity.[16]

Cloudy and malodorous urine and changes in urine
pH may be signs of UTI but can also occur with
colonisation, changes of bacterial organisms and
the digestion of various foods. Increased spontane-
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ous voiding or larger residual urine volume includ-
ing acute urinary retention may be seen with acute
infection.[16]

Schlager et al.[30] found bacteriuria to persist for
weeks in symptom-free children treated with clean
intermittent catheterisation for neurogenic bladder
associated with a normal upper urinary tract.

According to a study in 64 catheter-free pa-
tients, the advisability of treating asymptomatic
UTI following SCL is questionable from both a
medical-economic and microbiological standpoint,
particularly in view of the likelihood of inducing
multidrug resistance with prolonged antibacterial
exposure.[31]

In a study of 50 patients using intermittent
catheterisation symptomatic UTI was observed at
a rate of 9.35, relapsing asymptomatic bacteriuria
35.59, and recurrent asymptomatic bacteriuria
55.80 per 1000 patient days. There was a signifi-
cant difference between relapsing and recurrent
asymptomatic bacteriuria with regard to occurring
symptomatic UTI, as relapsing asymptomatic bac-
teriuria was an important factor in the development
of symptomatic UTI.[8]

There seems to be a general agreement that
asymptomatic bacteriuria in an individual with
SCL and an indwelling catheter should not be
treated. We believe that a similar attitude should
prevail for persons with SCL and neurogenic blad-
der, that is, they should only be treated for bacteriu-
ria if they have symptoms. These symptoms may

be annoying malodorous urine, changes in the
bladder management pattern including increased
incontinence and residual urine, signs of auto-
nomic dysreflexia with increased sweating, in-
creased spasticity or spasms, discomfort or pain
over the kidney or bladder, malaise, lethargy, sense
of unease or fever.

4.2 Antibacterials

Symptomatic UTI in SCL individuals should be
treated in accordance with the result of a culture
with antimicrobial susceptibility testing. Gener-
ally, it is advisable to use antibacterials with little
or no impact on the normal flora.[32] Single agent
therapy is preferred.

Depending on the antimicrobial susceptibility
testing we suggest that antibiotics such as cotrimox-
azole (trimethroprim/sulphamethoxazole), trimethro-
prim, nitrofurantoin and mecillinam be used pri-
marily in patients with SCL and symptomatic UTI.
It has been claimed that amoxacillin, sulfonamides
as single therapy, and nitrofurantoin are poor
choices in patients with SCL because of the high
prevalence of resistance to these agents among uro-
pathogens in complicated UTI.[7] Amoxicillin plus
the β-lactamase inhibitor clavulanic acid is, how-
ever, still active against many of the uropathogens.
Nitrofurantoin should be avoided in ill patients be-
cause it achieves sub-optimal renal parenchymal
concentrations.[7] When necessary, the more
broad-spectrum fluoroquinolones (norfloxacin,

Table II. Recommended first and second line antibacterial agents for the treatment of urinary tract infections in patients with spinal cord lesions

Route of administration First line agents Second line agents

Oral Cotrimoxazolea Amoxicillin/clavulanic acid

Trimethroprim Norfloxacin

Mecillinam Ofloxacin

(Nitrofurantoin) Ciprofloxacin

Second generation cephalosporins

Fosfomycin

Parenteral – intravenous Netilmicin (also intramuscular administration) Ceftazidine

Ciprofloxacin Meropenem

Gentamicin Piperacillin (+/- tazobactam)

Amikacin

a Trimethroprim/sulfamethoxazole.
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ofloxacin or ciprofloxacin) or a second generation
cephalosporin, or fosfomycin can be used orally (ta-
ble II).

Since most antibacterials are excreted in the
urine, high dosage is not necessary. However, from
a pharmacodynamic point of view, β-lactam anti-
bacterials (time-dependent killing) should be ad-
ministered to maximise the time of exposure of the
bacteria to the drug, whereas aminoglycosides and
fluoroquinolones (concentration-dependent kill-
ing) should be administered to maximise the peak
concentration of the drug that the bacteria are ex-
posed to. From a practical point of view, these
pharmacodynamic principles are fulfilled with
most UTI treatment regimens except for the single-
dose treatment regimens, which have repeatedly
performed significantly less effectively compared
with other regimens.[33] For empirical treatment,
the drugs used should be those where the preva-
lence of resistance among the most common UTI
pathogens is less than 10 to 20%.[33]

In persons with SCL we recommend that the
treatment is extended to at least 5 days, and in those
with reinfection or relapsing UTI at least 7 to 14
days,[7] depending on the severity of the infection.

Where oral antibacterials cannot be adminis-
tered, because of vomiting or nausea or because the
bacteria are not susceptible to available oral agents,
intramuscular netilmicin is a possibility. However,
kidney function has to be carefully observed and
serum drug concentrations monitored.

Intravenous treatment may be necessary when
the patient presents with fever indicating pyelone-
phritis. Often ciprofloxacin, gentamicin or netil-
micin are used. Among the aminoglycosides,
netilmicin and amikacin have the lowest potential
for nephrotoxicity.[34]

For more seriously ill, hospitalised patients, we
would use ceftazidime (not for enterococci), mero-
penem or piperacillin (both are also active against
enterococci), and the latter can be given in combi-
nation with the β-lactamase inhibitor tazobactam,
if necessary (table II). Patients initially given par-
enteral therapy can be switched to oral treatment

following clinical improvement after 28 to 72
hours (sequential therapy).

If there is any suspicion of bacteraemia, blood
cultures should be obtained. Since the urinary tract is
the most common focus of bacteraemia, the initial
treatment should cover the bacteria present in the
urine.

Pharmacodynamics of drugs may be altered in
patients with SCL requiring adjustment of drug
dosage.[16] Sustaining urine antibacterial concen-
trations is more important than blood concentra-
tions. Changing the urine pH to enhance antibac-
terial activity has not proven effective.[16]

If the antibacterial treatment is sufficient, that
is, the uropathogen is susceptible, there should be
clinical improvement within 24 to 48 hours. If this
is not the case, then the urine culture should be
repeated and further investigations may be appro-
priate including plain abdominal film to detect uri-
nary tract stones, or ultrasound or computerised
tomography to exclude other treatable urinary tract
pathology. Moreover, invasive procedures like a
cystogram should be avoided until the patient has
responded to the antibacterial treatment.

A Cochrane review has shown no evidence to
suggest that cranberries (particularly in the form of
cranberry juice) are effective for the treatment of
UTI.[35] Harkins[36] even states that this treatment
cannot be recommended, and it would be better to
enter patients with recurrent UTI in clinical trials.

4.3 Predisposing Factors

The diagnosis of structural and/or functional
risk factors is essential in patients with SCL and
UTI in order to plan an optimal treatment, which,
if possible, should include treatment of a simulta-
neously occurring predisposing factor as well as
the infection. The treatment of structural risk fac-
tors follows general urological principles used in
patients without SCL.

The treatment of urinary tract stones depends on
the location, size, hardness and radiodensity of the
stone, as well as the physical condition of the pa-
tient. The majority of bladder stones should be re-
moved by means of transurethral lithotripsy, leav-
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ing only a few patients requiring open surgery.
Ureteral and kidney stones may be treated by a
number of modalities including ureteroscopic
stone extraction or lithotripsy, percutaneous nephro-
lithotripsy or extracorporeal shock wave litho-
tripsy. Infrequently, ureteral and kidney stones
may be treated by dissolving chemical agents,[37]

or open surgical stone removal may necessary.[38]

Mechanical outlet obstruction may be caused by
bladder neck stricture, prostatic enlargement or
urethral stricture, which should be treated endo-
scopically. Outflow obstruction may occasionally
result in bladder diverticula formation, and even
though it requires no treatment in the majority of
patients, large diverticulars interfering with void-
ing should be excised.

The functional risk factors are consequences of
disruption of the neurogenic coordination of void-
ing and/or storage function of the lower urinary
tract, and include detrusor-sphincter dyssynergia,
high pressure voiding, vesicoureteral reflux, and
bladder areflexia.

The dynamic outlet resistance may be decreased
pharmacologically by blocking the α-receptors in
the bladder neck and proximal urethra.[39] Phenoxy-
benzamine was the α-adrenoceptor antagonist origi-
nally used for this purpose. However, a high num-
ber of adverse effects were common and the drug
has almost been replaced by newer more selective
α1-adrenergic antagonists, such as alfuzosin, pra-
zosin, doxazosin, terazosin and tamsulosin.[40] The
results of trials of α-blockade in individuals with
SCL have been somewhat conflicting. However,
they seem to indicate that voiding pressures and
residual volume may decrease following α-block-
ade.[41-43] Furthermore, it has been claimed that
these drugs may decrease the pressure generated by
the external striated sphincter, at least in individu-
als without SCL.[44] Consequently, Wein[40] con-
cluded that a trial of such an agent is worthwhile,
as the effect or non-effect will become obvious in
a matter of days and the pharmacological adverse
effects are reversible.

In men, increased outlet resistance caused by
detrusor-sphincter dyssynergia has commonly

been treated by sphincterotomy in the last de-
cades.[45-49] The procedure has been reported to re-
sult in improved emptying function, with lower
voiding pressures and residual urine in the majority
of patients. However, recent publications have re-
vealed a significant incidence of treatment failure
and recurrence,[46-48] and the complications follow-
ing the procedure are not negligible.[49] Thus, some
centres find this procedure seldom indicated.[6]

Alternatively, the use of a permanent stent to
bypass the sphincteric area has been proposed, and
an increasing number of reports have dealt with
this procedure during recent years.[50-52] In a long
term study over 5 years, Chancellor et al.[50] found
that the mean voiding pressure and residual urine
declined significantly after treatment with an en-
doprosthesis, whereas bladder capacity remained
unchanged. Hydronephrosis and autonomic dys-
reflexia improved or stabilised in most patients
with a functioning stent. Stent explant was neces-
sary in 15% of patients.

Chancellor et al.[51] also compared the efficacy
of conventional sphincterotomy with endoprosthe-
sis. In a randomised study they evaluated the
changes in mean maximum detrusor pressure and
residual volume, and found comparable results in
the 2 groups. In addition, they found that duration
of hospitalisation was significantly greater in the
sphincterotomy group.

In some individuals with SCL, detrusor contrac-
tions are either absent or insufficient, and these pa-
tients may experience recurrent symptomatic UTI
related to insufficient bladder emptying. If the in-
dividual patient cannot satisfactorily catheterise in-
termittently, they may benefit from implantation of
a sacral anterior root stimulator.[53] This stimulates
the anterior roots to S2-4 electrically via implanted
electrodes, thereby inducing detrusor contraction
and bladder emptying. The stimulator is activated
through a radio signal from an external sender
placed over the implanted stimulator, which is po-
sitioned subcutaneously in the abdomen.

Rarely, individuals with SCL experiencing in-
sufficient bladder emptying, yet not able to per-
form catheterisation per urethra, may benefit from

1282 Biering-Sørensen et al.

  Adis International Limited. All rights reserved. Drugs 2001; 61 (9)



supravesical urinary diversion.[40] Depending on
the indications for performing a urinary diversion
and the physical capabilities of the patient, in par-
ticular the capability to perform catheterisation of
a reservoir, continent reservoir (e.g. Indiana pouch,
Kock pouch) or incontinent conduit (e.g. ileal con-
duit) procedures should be carefully selected.[54]

No matter which type of diversion is chosen, these
procedures imply ureteral implantation into a bowel
segment, which is excluded from the intestinal
continuity. Depending on the type of diversion to
be performed, the bowel may serve as a simple
conduit ending in a wet ostomy, or the bowel seg-
ment is used to construct a reservoir, which is con-
nected to a dry ostomy via a continent valve mech-
anism.

Furthermore, a number of predisposing factors
including hydroureter/-nephrosis, residual urine,
bladder distension and bladder diverticula, are
mainly functional in nature, yet may also be caused
or worsened by structural changes. The common
denominator in relation to UTI in persons with
SCL is incomplete bladder emptying, that is, resid-
ual urine. This is one of the well-known predispos-
ing causes for UTI in individuals with neurogenic
bladder,[7] as low residuals are important in pre-
venting bacterial multiplication and may also re-
duce the pressure within the bladder. For individ-
uals not using a catheter for bladder emptying it is
important to secure the nearly complete emptying
of the bladder with each emptying procedure.

Therefore, if reflex voiding or bladder emptying
with abdominal pressure or manual expression is
performed it should be checked that the bladder is
empty after voiding with repeated ultrasound in-
vestigations. At least the residual should not ex-
ceed 100ml, and if possible it should be lower. If
the upper urinary tract is normal and the person has
no signs or symptoms of UTI one may accept larger
residual urine. On the other hand, in patients with
recurrent symptomatic UTI or a dilated upper uri-
nary tract, even a small residual urine volume may
be harmful and outflow obstruction should be abol-
ished if possible or alternative bladder emptying
methods used, in order to reduce or eliminate re-

sidual urine. Usually, this will imply using inter-
mittent catheterisation or, if this is not possible, an
indwelling catheter, preferably suprapubic.

5. Prevention

5.1 General

A closed drainage system, hand hygiene, and
staff and patient education are recognised as im-
portant parts of care in the prevention of UTI in
patients using catheters.[9] This includes the use of
the correct technique. Catheterisations should only
be performed when necessary and when irrigation
is needed, and the intermittent method should be
used. It may also be advisable to periodically re-
educate the personnel, use the smallest suitable
catheter, refrain from daily meatal care and change
the catheter at arbitrarily fixed intervals.[9]

The importance of hand washing has repeatedly
been emphasised as a primary infection control
measure in preventing cross-infection. This is also
true in SCL centres, because there is often wide-
spread contamination of the environment with Gram-
negative bacilli, which are often multi-resistant.[9]

Thus, general cleanliness and local hygiene is
encouraged.

If the individual with SCL has a reinfection or
relapsing symptomatic UTI, it is important to
check for inadequately treated infection and com-
plications, which need special attention, in partic-
ular residual urine and urinary stones. Excretory
urograms, cystograms (to rule out vesicoureteral
reflux), or urodynamic evaluation may be indi-
cated after successful treatment to look for correct-
able anatomic or functional abnormalities. All
such patients should undergo a careful assessment
of the catheterisation or voiding schedule, the care
of any urinary appliance, the use of recommended
drugs, and of catheterisation procedure. In addi-
tion, urodynamics can help determine whether
changes in bladder function have occurred, which
may necessitate a modification in the system of
drainage.[7]
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5.2 Antiseptic Agents

Topical administration of antiseptic agents, for
example, chlorhexidine to the perineal area or ure-
thra prior to catheterisation have not proven effec-
tive in preventing bacteriuria.[7,9,16] Similarly, the
use of antiseptic solution in drainage bags and as
bladder washouts or installations have been disap-
pointing.[7,9,16] In addition, bladder washouts and
installations are not without problems. There is an
increased risk of infection from frequently break-
ing the closed drainage system, the problem of bac-
terial resistance, chemical cystitis may occur, and
mechanical damage to the bladder may facilitate
bacterial invasion into deeper mucosal layers. For
those patients with long term indwelling catheters
it is likely that the physical effects of a washout
may be more important than the action of any local
antiseptic especially in controlling the formation of
debris.[9]

Methenamine salts (mandelate and hippurate) is
hydrolysed in sufficiently acidic urine to formalde-
hyde and ammonia. The common urinary bacteria
are susceptible to formaldehyde, and resistance
does not develop. Furthermore, there is no effect
on the bowel flora and it is relatively inexpensive.
In 2 studies on individuals with neurogenic bladder
using intermittent catheterisation, methenamine
was administered orally together with a urine acid-
ifying agent. It appeared that fewer patients had
infections in the active group[55] and there was a
reduction in the frequency of pyelonephritis.[56] On
the other hand, a recent study in individuals with
SCL showed that administration of ascorbic acid
500mg every 6 hours did not decrease the pH of the
urine and there was no clinical benefit from the
use.[57]

The use of alkalinising agents is likely to pre-
dispose to the formation of debris or urinary stones,
and is contraindicated in patients with poor renal
function.[7]

The effectiveness of acidifying and alkalinizing
agents is influenced by diet and this should be kept
in mind when managing the individual person.

No reliable evidence exists of the effectiveness
of cranberry juice and other cranberry products.

There have been a large number of dropouts/with-
drawals from the trials, indicating that cranberry
juice may not be acceptable over longer periods of
time. Other cranberry products such as cranberry
capsules may be more acceptable. On the basis of
the available evidence, cranberry juice cannot be
recommended for the prevention of UTI in individ-
uals with SCL.[58]

5.3 Antibacterials

Before any urinary operative procedure, spe-
cific antibacterial therapy should be administered
to minimise the risk of urosepsis. In a small, ran-
domised, double-blind study, a 3-day oral course
of ciprofloxacin beginning 2 days before urodyna-
mic procedures seemed to decrease the incidence
of UTI.[59]

For individuals with SCL and indwelling cath-
eters there seems to be a general agreement not to
use antibacterials for the prevention of UTI. This
not least because of the high risk of causing bacte-
rial resistance.[9]

The use of prophylactic antibacterials for indi-
viduals with SCL using intermittent catheterisation
or other methods of bladder emptying, on the other
hand, is controversial.[9]

Several studies have not found success in preven-
ting UTI in individuals with SCL, and the risk of devel-
oping resistant isolates have been stressed.[9,11,60-62]

However, similarly, many studies have provided
support to the view that the prophylactic use of
antibacterials may be of benefit to this population
in selected situations.[9,17,63-67]

In our opinion, prophylactic antibacterials
should only be used in patients with recurrent UTI
where no underlying cause can be found and man-
aged, and in particular if the upper urinary tract is
dilated. We usually choose to treat for 3 months,
but may treat for longer periods in patients with
recurrence of UTI shortly after termination of the
preventive treatment.

5.4 Indwelling Catheters

In individuals with indwelling catheters it is im-
portant to be aware that catheter-associated infec-
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tions are frequently caused by biofilm-forming
bacteria, which are impossible to eradicate with
antibacterials.[68] Therefore, to prevent recurring
UTI in patients with a permanent catheter it can
sometimes be advisable to change the catheter
more frequently than the usually recommended 3
months. This means changing the indwelling cath-
eter every 1 to 2 weeks may prevent these infec-
tions because the biofilm usually will take 1 to 2
weeks to develop.

A recent meta-analysis revealed that silver alloy
catheters were effective in preventing UTI, mea-
sured by bacteriuria evaluated by urine culture.
The silver alloy catheters were also significantly
more effective than silver oxide catheters.[69]

5.5 Bacterial Interference

The possibility of bacterial interference for pre-
vention of urinary tract infection has been investi-
gated in the past few years.[9,13,70,71] The idea is to
let the group of bacteria, which do not cause symp-
toms of UTI, colonise the urinary bladder. With
this benign colonisation there may be some protec-
tion against symptomatic infection with more
pathogenic bacteria provided. Hull et al.[13] found
that intravesical inoculation with E. coli 83972,
successfully prevented symptomatic UTI in 13 of
21 men and women with SCL. The mean duration
of colonisation was 12.3 months (range 2 to 40). In
addition, colonised participants reported subjec-
tive improvement in quality of life with respect to
UTI while colonised. The authors concluded that
E. coli 83972 could be used safely to establish long
term asymptomatic bladder colonisation in indi-
viduals with SCL. Similarly, in women with out SCL,
3 Lactobacillus spp. have been shown to colonise
the vagina and act as a barrier to the ascension of
uropathogens into the bladder.[72] The preliminary
results are encouraging and studies are underway
for further evaluation of its safety and preventive
efficacy in humans.[70]

5.6 Vaccination

A recent study by Langermann et al.[73] in mon-
keys showed that inoculation with 100mg of E. coli

FimCH adhesion-chaperone complex protected 3
of the 4 vaccinated monkeys from bacteriuria and
pyuria after they were challenged with 1 ml of 108
E. coli cystitis isolate NU14, while all 4 control
monkeys became infected. The findings suggest
that a vaccine based on the FimH adhesion of E.
coli type 1 pili may have utility in preventing cys-
titis in humans.

6. Conclusion

Much progress has been achieved in the man-
agement of UTI in individuals with SCL. The use
of intermittent catheterisation, and new antibacte-
rials for the therapy and prevention of UTI has de-
creased the mortality and morbidity resulting from
UTI in the SCL population. Important future im-
provements in care will include methods to prevent
periurethral colonisation with UTI pathogens as
well as antibiotics with none or little impact on the
intestinal flora. Likewise, catheters that prevent
bacteria biofilm formation are desirable. In addi-
tion, we can hope that the development of bacterial
interference and vaccination will result in a de-
creased frequency of UTI and improved quality of
life for individuals with SCL.
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