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A B S T R A C T

Background

Approximately 15% to 25% of all hospitalised patients have indwelling urethral catheters, mainly to assist clinicians to accurately monitor
urine output during acute illness or following surgery, to treat urinary retention, and for investigative purposes.

Objectives

The objective of this review was to determine the best strategies for the removal of catheters from patients with a short-term indwelling
urethral catheter. The main outcome of interest was the number of patients who required recatheterisation following removal of indwelling
urethral catheter.

Search methods

We searched the Cochrane Incontinence Group Specialised Register (searched 7 December 2005), the Cochrane Central Register of
Controlled Trials (The Cochrane Library 2006, Issue 2), MEDLINE (January 1966 to 12 July 2006), EMBASE (January 1980 to 12 July 2006),
CINAHL (January 1982 to 12 July 2006), Nursing Collection (January 1995 to January 2002) and reference lists of relevant articles and
conference proceedings were searched. We also contacted manufacturers and researchers in the field. No language or other restrictions
were applied.

Selection criteria

All randomised and quasi-randomised controlled trials (RCTs) that compared the e�ects of alternative strategies for removal of short-term
indwelling urethral catheters on patient outcomes were considered for inclusion in the review.

Data collection and analysis

Eligibility of the trials for inclusion in the review, details of eligible trials and the methodological quality of the trials were assessed
independently by two reviewers. Relative risks (RR) for dichotomous data and a weighted mean di�erence (WMD) for continuous data were
calculated with 95% confidence intervals (CI). Where synthesis was inappropriate, trials were considered separately.

Main results

Twenty six trials involving a total of 2933 participants were included in the review. One trial included three treatment groups.

In 11 RCTs amongst 1389 people, there was no significant di�erence in need for recatheterisation, although recatheterisation aEer removal
at night was more likely to be during working hours. Pooled results demonstrated that, following urological surgery and procedures,
patients whose indwelling urethral catheters were removed at midnight passed significantly larger volumes at their first void (Di�erence
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(fixed) 96 ml; 95% CI 62 to 130). Similar findings were reported for patients following TURP (Di�erence (fixed) 27; 95% CI 23 to 31). Removal
at midnight was also associated with longer time to first void, and shorter lengths of hospitalisation (relative risk of not going home on
day of removal = 0.71, 95% CI 0.64 to 0.79).

Results in 13 trials amongst 1422 participants having early rather than delayed catheter removal were consistent with a higher risk of
voiding problems and a lower risk of infection, with shorter hospitalisation.

In three trials involving 234 participants the data were too few to assess di�erential e�ects of catheter clamping compared with free
drainage prior to withdrawal. No eligible trials compared flexible with fixed duration of catheterisation, or assessed prophylactic alpha
sympathetic blocker drugs prior to catheter removal.

Authors' conclusions

There is suggestive but inconclusive evidence of a benefit from midnight removal of the indwelling urethral catheter. There are resource
implications but the magnitude of these is not clear from the trials. The evidence also suggests shorter hospital stay aEer early rather
than delayed catheter removal but the e�ects on other outcomes are unclear. There is little evidence on which to judge other aspects of
management, such as catheter clamping.

P L A I N   L A N G U A G E   S U M M A R Y

Strategies for removing catheters used in the short term to drain urine from the bladder in hospitalised patients

Patients in hospital with a brief severe illness or following surgery may have a tube placed into the passage from the bladder (an in-dwelling
urethral catheter). Potential complications are infection, tissue damage and patient discomfort. This review identified 26 controlled trials
looking at the best strategies for removal of catheters. In 11 studies comparing late night versus early morning removal, removal at midnight
resulted in a longer time to first void and patients passing significantly larger volumes, although these findings varied widely. There was
no apparent e�ect on the number of patients who required recatheterisation because of subsequent urinary retention, but patients with
catheters removed at midnight were discharged from hospital significantly earlier than those with morning removal. Based on findings
from 13 trials, limiting how long a catheter was leE in place was linked to a shorter stay in hospital and less risk of infection. The information
available from three trials was too limited to assess whether clamping prior to removal, to simulate normal filling of the bladder, improved
outcomes.
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B A C K G R O U N D

Approximately 15% to 25% of all patients admitted to hospital
are catheterised to monitor urine output during acute illness or
following surgery, or to treat urinary retention, or for investigative
purposes (Dunn 2000). Short-term use of an indwelling urethral
catheter is a safe and e�ective strategy in the maintenance of
bladder and renal health and judicious use contributes to improved
outcomes. However, insertion of an indwelling urethral catheter
is not without the risk of complications. Catheter associated
bacteriuria is common and increases by 5 to 8% each day during
the period of catheterisation (Getli�e 1996). Other complications
include structural damage to the urinary tract, bleeding, creating
a false passage, and patient discomfort (Crowe 1994). Retention
of urine has also been reported as a common problem following
the removal of indwelling urethral catheters (Crowe 1994). This is
associated with a risk of over distension and permanent detrusor
muscle damage (Rosseland 2002) which can occur from 7 to 48
hours aEer removal (Wyman 1987).

While there is extensive literature on the type, maintenance, and
techniques for insertion of urinary catheters, limited attention
has been given to the policies and procedures for their removal.
Although the insertion, removal and management of the catheter
is usually undertaken by nurses, decisions about the removal of
the catheter oEen remain with the medical practitioner. While
the importance of short-term urethral catheter management is
recognised, there is no consensus among clinicians about the
optimal time and the method for removal of indwelling urethral
catheters. Policies are likely to be based on personal preference
and established practices (Irani 1995) rather than on research
evidence. While clinicians have established policies, there has been
no objective and systematic examination of the e�ect of the time
of day the catheter is removed, the length of time the catheter is
leE in place, or if clamping the catheter prior to removal influences
patient outcomes.

One argument for removal of the catheter in the early morning
(Blandy 1989; Crowe 1994) is that reduced sta� at night might fail
to respond to complications, such as urinary retention, that can
develop following the removal of the catheter (Blandy 1989). Other
suggested benefits of removal of the catheter in the early morning
include allowing the patient to rest through the night, and then to
adjust back to their normal voiding pattern during the day (Crowe
1994).

The justification for removal of the catheters at midnight is that
people tend to void on waking in the morning (Chillington 1992).
Therefore removal of indwelling urethral catheters at midnight
enables urinary retention and other complications to be detected
early in the day and treated during working hours when there is
access to resources and services (Chillington 1992). Researchers
have also reported that patients whose catheters were removed
in the night had larger volumes at first void compared to other
people whose catheters were removed in the morning (Chillington
1992; Noble 1990). It has been suggested that the timing of
catheter removal may a�ect a patient's length of stay in hospital
with consequent resource implications. In one study it was found
that removal of catheters at midnight resulted in patients being
discharged a mean of 0.7 days earlier than patients whose catheters
were removed in the morning (Chillington 1992) thus resulting in

economic benefits related to shorter length of hospitalisation and
e�icient discharge planning.

There is also debate about whether flexible policies are better than
relatively fixed policies for catheter removal (Wyman 1987). Practice
is known to vary. For example, local clinical audits for catheter
removal have indicated that 49% of catheters are removed either
at the discretion of the nurse or at the time of the medical rounds,
and only 34% were removed at midnight (Watt 1998). Of those
indwelling urethral catheters that were scheduled for removal in
the morning, only 70% were removed on time (Noble 1990; Watt
1998).

Practice also varies with respect to the length of time the catheter
is leE in situ and the procedure for its removal. Factors influencing
these decisions include clinician preference, patient tolerance
and the reasons for the insertion of the catheter. Historically,
the removal of indwelling urethral catheters has occurred 24
to 72 hours following vaginal surgery (Guzman 1994), 3 to 5
days following transurethral resection of the prostate (TURP)
(Mamo 1991), 12 to 14 days following perineal prostatectomy,
and 10 days following abdominoperineal resection (APR) (Oberst
1981). Timing may a�ect length of hospital stay. For example,
in paediatric patients undergoing ureteroneocystostomy, removal
of the indwelling urethral catheter within 24 hours following
surgery resulted in a statistically significant decrease in the length
of hospital stay when compared to removal of the indwelling
urethral catheter aEer 24 hours (Gonzalez 1998). Recent literature
advocates early removal of the catheters, particularly aEer TURP.
Too early removal aEer radical prostatectomy may, however, lead
to complications such as haematuria leading to clot formation and
anastomotic urinary extravasation possibly resulting in urinoma
formation and pelvic abscess (Little 1995).

Bladder dysfunction and postoperative voiding impairment have
been documented following catheterisation and these can lead
to infections of the urinary tract (Oberst 1981). The intermittent
clamping of the indwelling urethral catheter draining tube prior to
withdrawal has been suggested on the basis that this simulates
normal filling and emptying of the bladder (Roe 1990). While
clamping catheters might minimise postoperative neurogenic
urinary dysfunction, it could also result in bladder infection or
distension if the clamps are not released as scheduled (Roe 1990).

Another strategy practiced prior to removal of urethral catheters
is the use of alpha adrenergic blocker drugs. It has been reported
that alpha blockers are e�ective in the treatment of voiding
dysfunction by enhancing detrusor contractility and lowering
urethral resistance in patients with underactive bladder (Yamanishi
2004).

To date, the literature relating to the policies for the removal of
indwelling urethral catheters has not been evaluated in a manner
that will enable clinicians to develop evidence-based policies for
practice. This systematic review summarised the evidence from
randomised controlled trials related to alternative approaches to
the removal of short-term indwelling urethral catheters.

O B J E C T I V E S

The objective of this review was to determine the best strategies for
the removal of catheters from patients with a short-term indwelling
urethral catheter.
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The following comparisons were made:
(1) removal of the catheter at one time of the day versus at another
time (eg at 0600 to 0800 hours versus 2200 to 2400 hours);
(2) removal aEer a shorter duration of catheter use versus aEer a
longer duration, as defined by trialists;
(3) removal aEer a flexible duration of catheter use versus aEer a
fixed duration;
(4) removal of a catheter aEer a period of clamp and release versus
removal of a free-draining catheter;
(5) removal of a catheter using prophylactic alpha adrenergic
blocker drugs versus removal without drug treatment.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised and quasi-randomised controlled trials evaluating
the e�ects of practices undertaken for the removal of short-term
indwelling urethral catheters were included in the review.

This review excluded trials that involved suprapubic catheters,
intermittent catheterisation and removal of nephrostomy and
suprapubic tubes.

Types of participants

People of all ages having a short-term indwelling urethral catheter,
in any setting (hospital, community, nursing home) were included
in the review. For the purpose of this review a short-term indwelling
catheter was defined as a catheter inserted for a period of 1 to 14
days (Dunn 2000). Participants with congenital abnormalities of the
genitourinary system were excluded from the review.

Types of interventions

All the following removal policies were eligible for inclusion in the
review:
(1) di�ering timings of removal of the indwelling urethral catheter,
eg early (at 0600 to 0800 hours) or late (at 2200 to 2400 hours);
(2) di�ering durations of catheterisation prior to removal of an
indwelling urethral catheter;
(3) free draining or clamping and release of the indwelling urethral
catheter;
(4) use of alpha blocker drugs as an adjunct to catheter removal.

Types of outcome measures

The main outcome of interest was the number of participants who
required recatheterisation following removal of indwelling urethral
catheter.

Other outcomes assessed included:

Clinicians' observations

• Time to first void

• Volume of first void

• Length of hospitalisation

• Incidence of urinary retention

Patients' observations

• Patient comfort

• Patient satisfaction

Quality of life

• Generic QoL measures eg Short Form 36 (Ware 1992)

• Psychological outcome measures eg Hospital Anxiety and
Depression Scale (Zigmond 1983

Complications/adverse e�ects

• Other complications of catheterisation (or recatheterisation)

• Incidence of urinary tract infection

- asymptomatic bacteriuria
- symptomatic urinary tract infections
- use of antibiotics

• Other adverse e�ects of an intervention

Economic outcomes

• Cost e�ectiveness

• Resource use

Any other non-prespecified outcomes judged to be important when
performing the review.

Search methods for identification of studies

This review has drawn on the search strategy developed for the
Incontinence Review Group.
Relevant trials were identified from the Incontinence Group
Specialised Register of controlled trials which is described under
the Incontinence Group's details in The Cochrane Library (For more
details please see the ‘Specialized Register’ section of the Group’s
module in The Cochrane Library). The register contains trials
identified from MEDLINE, CINAHL, The Cochrane Central Register
of Controlled Trials (CENTRAL) and handsearching of journals and
conference proceedings.

The Incontinence Group Specialised Trials Register was searched
using the Group's own keyword system, the search terms used
were:
({design.cct*} OR {design.rct*})
AND
{topic.mech.cath*}
(All searches were of the keyword field of Reference Manager 9.5 N,
ISI ResearchSoE).

Date of the most recent search of the register for this review: 7
December 2005.
The trials in the Incontinence Group Specialised Register are also
contained in CENTRAL.

For this review extra specific searches were performed by the
reviewers - aimed at locating trials related to midnight versus
morning removal of short term indwelling urethral catheters. Brief
details are given below and a fuller description including the search
terms used can be found in Appendix 1.

We did not impose any language or other limits on any of the
searches.

Electronic searches

Electronic bibliographic databases
The following electronic bibliographic databases were searched.
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• CENTRAL (The Cochrane Library 2006, Issue 2), (on web, Update
SoEware site, via OVID in July 2006)

• MEDLINE (via OVID) (years searched: January 1966 to 12 July
2006)

• EMBASE (years searched: January 1980 to 12 July 2006)

• CINAHL (years searched: January 1982 to 12 July 2006)

• Nursing Collection Journals @ OVID (years searched: January
1995 to January 2002)

Searching other resources

Conference Proceedings
The following conference proceedings were scanned briefly:

• International Continence Society (ICS), Annual Meeting (1995 to
2000 inclusive);

• International Urogynecological Association (IUGA), Annual
Meeting (2000 and 2001);

• Hong Kong Urological Association, Annual Meeting (1995 to 2001
inclusive).

Other Sources
The reference lists of relevant articles were searched for other
possible relevant trials. Manufacturers, researchers and experts in
the field were contacted to ask for other possibly relevant trials,
published or unpublished.

Data collection and analysis

The references and abstracts identified from the search were
independently assessed against the inclusion/exclusion criteria by
two review authors and the full text obtained of potentially relevant
reports. If the title and abstract were inconclusive full text were
obtained for further assessment. Trials that had been reported
in more than one publication were included only once. Decisions
about study eligibility were reached by consensus.

The methodological quality of the eligible randomised controlled
trials was assessed independently by two review authors using
the quality assessment tool as described in the Incontinence
Group module (Grant 2002). Any disagreements were resolved by
discussion with a third person. Each study was critically appraised
and the methodological quality was assessed using the following
checklist:
(1) detailed description of inclusion and exclusion criteria used to
obtain the sample;
(2) evidence of allocation concealment at randomisation;
(3) the validity of methods of outcome assessment;
(4) description of withdrawals and dropouts;
(5) the potential for bias in outcome assessment.

Data extraction from the included trials was undertaken and
summarised independently by two review authors using a data
extraction tool that was developed for the review. The data
extraction tool was piloted by three independent reviewers prior
to use. Discrepancies between review authors were resolved by
discussion. Data were collected relating to:
(a) patient demographics;
(b) patient inclusion/exclusion criteria;
(c) types (eg di�erent shapes, lengths, sizes) of short-term
indwelling catheters;
(d) types of operation categories;

(e) description of the interventions;
(f) description of the outcomes;
(g) prespecified outcomes (volume of the first void , time
to first void, length of hospitalisation, incidence of urinary
retention and recatheterisation, urinary tract infection, time
of day recatheterised, urethral pain and discharge, secondary
haemorrhage, deep vein thrombosis (DVT), epididymitis,
recurrence of strictures cost e�ectiveness and patient satisfaction)
(h) follow-up period;
(i) the number and reasons for withdrawals and dropouts.
Attempts were made to obtain missing data by contacting the
authors.

Included trial data were processed as described in the Cochrane
Reviewers' Handbook (Higgins 2005).

The trials were assessed for clinical heterogeneity by considering
the settings, populations, interventions and outcomes. Based on
this, a decision was taken about whether or not it was appropriate
to combine the data. As a general rule, a fixed e�ect model was
used to combine data in meta-analyses. Consideration was given
to using a random e�ects model if there was significant statistical
heterogeneity (as judged by the chi square or I2 test) that could
not be explained by di�erences in the characteristics of included
studies, or the data were not summarised.

Relative risks (RR) and 95% confidence intervals (CI) were
calculated for dichotomous data. Analysis of continuous data was
undertaken using the mean and standard deviation (SD) values
to derive weighted mean di�erences (WMD) and their 95% CIs.
Where actual P values obtained from t-tests were quoted, standard
deviations were extracted by first obtaining the corresponding t-
value from a table of the t-distribution (noting that the degrees of
freedom are given by NE [sample size in the experimental group]
plus NC [sample size in the control group] minus 2). The standard
error of the di�erence in means was obtained by dividing the
mean di�erence by the t-value. Using this data, a treatment e�ect
estimate was calculated based upon the generic inverse variance
(GIV). Due to the paucity of data, sensitivity analyses could not be
undertaken. Where synthesis was inappropriate, individual trials
were considered separately.

Planned subgroup analyses were undertaken to consider
di�erences between the sexes and reasons for catheterisations. In
addition, subgroup/sensitivity analysis by di�erent catheter sizes
was planned but could not be undertaken due to the absence of
data to allow this analysis. All calculations were made using the
Cochrane statistical package Review Manager (RevMan) Version 4.2.

R E S U L T S

Description of studies

Twenty-six trials (eight new) involving a total of 2933 participants
were included in this first update of the review. One trial (Guzman
1994) included three treatment groups. Eleven (three new)
compared late night versus early morning removal of catheters
(Chillington 1992; Crowe 1994; Ganta 2005; Ind 1993; Kelleher 2002;
Lyth 1997; McDonald 1999; Noble 1990; Webster 2006; Wilson 2000;
Wyman 1987); thirteen (five new) compared various durations of
catheterisation (Benoist 1999; Dunn 2003; Guzman 1994; Hakvoort
2004; Hansen 1984; Irani 1995; Koh 1994; Lau 2004; Nielson 1985;
Schiotz 1996; Sun 2004; Taube 1989; Toscano 2001); and three
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(Guzman 1994; Oberst 1981; Williamson 1982) compared clamping
to free drainage.

A further three studies are awaiting translation (Alonzo-Sonsa 1997;
Christensen 1983; Efimenko 2004).

Sample sizes

The number of participants for trials comparing time of removal
ranged from 48 (McDonald 1999) to 282 (Crowe 1994), with a total of
1389 participants in the studies. One thousand three hundred and
sixteen participants were included in trials comparing duration of
catheterisation, with the number in individual trials ranging from 40
(Nielson 1985) to 250 (Dunn 2003). In the trials comparing clamping
versus free drainage, the number of participants ranged from 8
(Williamson 1982) to 120 (Oberst 1981).

The protocol used for removal of catheters was not described in
any trial. Seven trials (Dunn 2003; Guzman 1994; Hakvoort 2004;
Nielson 1985; Sun 2004; Toscano 2001; Wyman 1987) identified the
type of indwelling urethral catheter used, and five trials (Chillington
1992; Ind 1993; Lyth 1997; Noble 1990; Wilson 2000) stated that the
indwelling urethral catheters were removed by nurses.

Gender

Eight trials included participants of both genders (Benoist 1999;
Crowe 1994; Kelleher 2002; Lau 2004; Lyth 1997; Noble 1990; Oberst
1981; Webster 2006); eight involved men alone (Chillington 1992;
Ganta 2005; Irani 1995; Koh 1994; McDonald 1999; Taube 1989;
Toscano 2001;Wyman 1987); seven trials included only women
(Dunn 2003; Guzman 1994; Hakvoort 2004; Ind 1993; Schiotz 1996;
Sun 2004; Williamson 1982); and in two trials the gender of the
participants was unclear (Hansen 1984; Nielson 1985). The ages of
the participants included in the trials ranged between 15 and 87
years.

Reasons for catheterisation

The reasons for catheterisation varied between the trials:

• following TURP only (Chillington 1992; Ganta 2005; Irani 1995;
Koh 1994; Lyth 1997; McDonald 1999; Toscano 2001; Wilson
2000; Wyman 1987);

• following various urological procedures and surgery that
included TURP, transurethral resection of a bladder tumour,
trial of void, cystoscopy, ureteroscopy, lithotripsy, lithopexy,
pyeloplasty, bladder neck incision, clot retention, urethrotomy,
percutaneous colposuspension and general postoperative
surgery (Crowe 1994; Kelleher 2002; Noble 1990);

• following gynaecological surgery that included hysterectomy
(radical, extended, total abdominal, vaginal), posterior
exenteration, anterior colporrhaphy, Manchester repair,
vulvectomy, radical oophorectomy, ovarian cystectomy,
myomectomy and adhesiolysis (Dunn 2003;Guzman 1994;
Hakvoort 2004; Ind 1993; Schiotz 1996; Sun 2004; Webster 2006;
Williamson 1982);

• aEer rectal resection (Benoist 1999);

• following urethrotomy (Hansen 1984; Nielson 1985);

• aEer abdominoperineal resection (Oberst 1981);

• in the management of acute urinary retention (Lau 2004; Taube
1989).

Intervention details

The protocol used for removal of catheters was not described in
any trial. Seven trials (Dunn 2003; Guzman 1994; Hakvoort 2004;
Nielson 1985; Sun 2004; Toscano 2001; Wyman 1987) identified the
type of indwelling urethral catheter used, and five trials (Chillington
1992; Ind 1993; Lyth 1997; Noble 1990; Wilson 2000) stated that the
indwelling urethral catheters were removed by nurses.

Baseline comparability of groups

Data on baseline comparability were presented relating to:

• age (Benoist 1999; Dunn 2003; Chillington 1992; Ganta 2005;
Guzman 1994; Hakvoort 2004; Ind 1993; Irani 1995; Koh 1994;
McDonald 1999; Nielson 1985; Schiotz 1996; Sun 2004; Toscano
2001; Webster 2006; Wyman 1987);

• duration of catheterisation (Webster 2006; Wyman 1987);

• operations performed (Dunn 2003; Hakvoort 2004; Guzman
1994; Ind 1993; Irani 1995; Kelleher 2002; Sun 2004; Webster
2006);

• prostatic size and histology (Chillington 1992; Koh 1994;
McDonald 1999; Toscano 2001);

• aetiology and severity of strictures (Hansen 1984; Nielson 1985);

• comorbid conditions (Koh 1994; Sun 2004);

• history of previous incontinence procedures (Schiotz 1996; Sun
2004; Webster 2006), and

• reasons for catheterisation (Crowe 1994; Dunn 2003; Sun 2004;
Webster 2006).

All trials indicated that there was baseline comparability between
the groups. For further descriptions see Table of Included Studies.

Risk of bias in included studies

The methodological quality of the trials was assessed using the
criteria of the Cochrane Incontinence Group and other criteria.
There was 100% concordance between the reviewers in this
respect.

Overall, there was wide variation in the quality of the trials. Only
seven (Benoist 1999; Dunn 2003; Guzman 1994; Hakvoort 2004;
Irani 1995; Kelleher 2002; Webster 2006) of the twenty-six trials
described all the aspects of methodological quality defined by the
Incontinence Group assessment criteria. A median of five criteria
were described in the trials. Details regarding statistical power,
minimum clinical di�erences sought and sample size calculations
were reported in four trials (Benoist 1999; Dunn 2003; Hakvoort
2004; Webster 2006). The alpha level used in their statistical tests
was also reported .

Use of clear inclusion and exclusion criteria

A broad description of the inclusion and/or exclusion criteria was
provided in 19 trials (Benoist 1999; Crowe 1994; Dunn 2003; Ganta
2005; Guzman 1994; Hakvoort 2004; Ind 1993; Irani 1995; Kelleher
2002; Lau 2004; McDonald 1999; Noble 1990; Oberst 1981; Sun 2004;
Taube 1989; Toscano 2001; Webster 2006; Williamson 1982; Wilson
2000), however the quality of reporting of inclusion and exclusion
criteria was extremely variable. Description of precise inclusion and
exclusion criteria was reported in nine trials (Benoist 1999; Crowe
1994; Dunn 2003; Ind 1993; Irani 1995; Oberst 1981; Webster 2006;
Williamson 1982; Wilson 2000). A clear description of the exclusion
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criteria only was reported in three trials (Hakvoort 2004; Kelleher
2002; Taube 1989).

Allocation sequence generation

The method of sequence generation in seven trials was by using
random numbers (Benoist 1999; Chillington 1992; Dunn 2003;
Kelleher 2002; McDonald 1999; Schiotz 1996; Webster 2006), one
trial used permuted tables (Irani 1995), another alternation (Noble
1990), hospital numbers (Lau 2004) and this was not reported in the
remaining 16 trials.

Allocation concealment

Adequate allocation concealment (A) was reported in seven
trials (Benoist 1999; Chillington 1992; Dunn 2003; Hakvoort
2004; Schiotz 1996; Webster 2006; Wilson 2000). The process of
allocation concealment was unclear (B) in 17 trials and allocation
concealment (C) was inadequately reported in two trials (Lau 2004;
Noble 1990).

Intention-to-treat analysis

An intention to treat (ITT) analysis should ideally include data from
all those who were randomised. Inclusion of those participants who
withdraw or drop out from a trial is important as losing their data
could result in bias. Analysis on an intention to treat basis was
reported in only six trials (Benoist 1999; Dunn 2003; Ganta 2005; Lau
2004; Webster 2006; Wilson 2000). However, no trials reported that
participants were moved between groups for analysis.

Withdrawals and dropouts

Fourteen trials provided a clear description of the withdrawals and
dropouts. Eleven trials (Dunn 2003; Guzman 1994; Hakvoort 2004;
Kelleher 2002; Lau 2004; Nielson 1985; Taube 1989; Toscano 2001;
Williamson 1982; Wilson 2000; Wyman 1987) reported that there
were no dropouts and one trial (Ganta 2005; McDonald 1999) stated
only the total number of participants who dropped out.

Blinded outcome assessment

Due to the nature of interventions, blinding of the participant, care
provider and assessor was not possible.

Methods to assess outcomes

The method used to diagnose urinary retention was reported in
only three trials (Crowe 1994, Guzman 1994; Hakvoort 2004; Irani
1995; Sun 2004). Crowe (Crowe 1994) measured the post-void
residual volume by reinserting an indwelling urethral catheter ten
hours following its initial removal. A post-void residual volume of
greater than 150 ml was accepted as urinary retention necessitating
recatheterisation. Two trials defined urinary retention as post-
void residual volume of more than 100 ml, for two consecutive
micturitions (Guzman 1994; Sun 2004). Irani used uroflowmetry
(Irani 1995), Hakvoort (Hakvoort 2004) used ultrasound scanner
and Lau palpated the bladder (Lau 2004) to investigate urinary
retention.

E>ects of interventions

1. Removal of catheter at one time of day versus another time,
eg late night (2200 to 2400 hours) versus early morning (0600
to 0800 hours)

Eleven trials (three of them new: Ganta 2005; Webster 2006;
Wilson 2000) compared catheter removal at di�erent times of the
day. However, meta-analysis was restricted due to the limited
information available and clinical heterogeneity between the trials.

Volume of the first void (Comparisons 01.01, 01.02, Other Data
Tables 01.03)

Nine trials (Chillington 1992; Crowe 1994; Ganta 2005; Ind 1993;
Kelleher 2002; Lyth 1997; McDonald 1999; Noble 1990; Webster
2006) reported data on the volume of the first void following the
removal of the indwelling urethral catheter. The volume of the first
void varied widely (eg in Ind 1993: 5 to 600 ml) (Ind 1993) and
this was reflected in large standard errors and standard deviations.
Seven trials (Chillington 1992; Crowe 1994; Ind 1993; Kelleher
2002; McDonald 1999; Noble 1990; Webster 2006), reported that
participants whose indwelling urethral catheters were removed
at midnight passed larger volumes at their first void, irrespective
of reason for initial catheterisation. Pooled results (Crowe 1994;
Kelleher 2002; Noble 1990) demonstrated that following urological
surgery and procedures, participants whose indwelling urethral
catheters were removed at midnight passed significantly larger
volumes at their first void (Di�erence (fixed) 95.82; 95% CI 62.02
to 129.62; Comparison 01.02.01). Similar findings were reported
for participants following TURP (McDonald 1999) (Di�erence (fixed)
27; 95% CI 22.73 to 31.27; Comparison 01.02.03). One trial (Ganta
2005) reported no statistically significant di�erence and in the other
trial (Lyth 1997) it was unclear if the di�erence was statistically
significant. The mean di�erences in the trials ranged from 27ml to
110ml.

Time to first void (Comparison 01.04, 01.05, 01.06)

Time to first void was reported in eight trials (Chillington 1992;
Crowe 1994; Ganta 2005; Ind 1993; Kelleher 2002; McDonald 1999;
Noble 1990; Webster 2006). This varied widely between individual
participants (eg 10 minutes to 13 hours 15 minutes).

In seven trials, (Chillington 1992; Crowe 1994; Ganta 2005; Kelleher
2002; McDonald 1999; Noble 1990; Webster 2006) the time to first
void was longer in the groups allocated midnight removal, which
was significantly so in four trials. The exception was a trial (Ind 1993)
following gynaecological surgery when the time was significantly
shorter aEer removal at midnight (Other Data Table 01.06.01).

Length of hospitalisation (Comparison 01.07, 01.08, 01.09)

Length of hospitalisation was reported in 10 trials (Chillington
1992; Crowe 1994; Ganta 2005; Ind 1993; Kelleher 2002; Lyth
1997; McDonald 1999; Noble 1990; Webster 2006; Wilson 2000).
In eight trials, the length of hospitalisation was shorter aEer
midnight catheter removal. In the six trials providing adequate
data, the chances of not being discharged on the day of catheter
removal were lower by about a third (RR 0.71; 95% CI 0.64 to
0.79; Comparison 01.07) (Crowe 1994; Ganta 2005; Kelleher 2002;
McDonald 1999; Noble 1990; Wilson 2000), although with significant
statistical heterogeneity between the trials. Two trials (Lyth 1997;
Webster 2006) showed no di�erence in time to discharge decision
(WMD 0.08; 95% CI -5.96 to 6.12; Comparison 01.08). In the trial by

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

7



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Ind (Ind 1993), the median hospital stay was two days shorter in the
group allocated midnight removal; secondary analysis suggested
that this di�erence may be greater when catheterisation followed
gynaecological surgery involving the bladder or urethra (Other Data
Table 01.09). The last trial (Chillington 1992) also showed shorter
hospital stay aEer midnight removal, but no estimates of dispersion
(eg SD) were reported (Other Data Table 01.09.03) (Chillington
1992).

Cost-e�ectiveness

Only one trial addressed cost-e�ectiveness. The authors
(Chillington 1992) reported that the reduced length of stay for
participants whose indwelling urethral catheters were removed at
midnight resulted in an annual saving of seventeen bed-days a year,
which was equivalent to an annual saving for the unit of UK £1500.

Need for recatheterisation for urinary retention (Comparison
01.10)

Eight trials (Chillington 1992; Crowe 1994; Ganta 2005; Ind 1993;
Kelleher 2002; Lyth 1997; Webster 2006; Wyman 1987) reported
on the number of participants who developed urinary retention
following catheter removal and required recatheterisation. Overall,
57/857 (7%) allocated midnight removal compared with 76/833
(9%) allocated morning removal were recatheterised (RR 0.80; 95%
CI 0.58 to 1.08; Comparison 01.10).

Time of day recatheterised

Two trials (Chillington 1992; Wyman 1987) investigated the time
of day participants were recatheterised for urinary retention. The
time between initial removal and recatheterisation ranged from
seven (Wyman 1987) to 80 hours (Chillington 1992). Chillington
(Chillington 1992) however, did report that participants whose
indwelling urethral catheters were removed at night were more
likely to be recatheterised during working hours (but statistical
significance was not stated).

Indwelling urethral catheter not removed on time (Comparison
01.11)

Three trials (Chillington 1992; Kelleher 2002; Noble 1990)
investigated if the indwelling urethral catheters were removed on
time. There was significant heterogeneity between the trials. In two
trials, significantly fewer of the midnight catheter removals were
not on time, whereas in a third trial (Chillington 1992) the pattern
was reversed.

Post discharge urinary retention (Comparison 01.12)

One trial (Webster 2006) reported on development of urinary
retention following discharge and indicated that eight participants
in each group (10%) developed this complication (RR 0.98; 95% CI
0.38 to 2.48; Comparison 01.12).

Post discharge di�iculty in passing urine (Comparison 01.13)

In the only trial (Webster 2006) that assessed this outcome there
was no significant di�erence between the two groups (9/86 versus
8/84, RR 1.10; 95% CI 0.45 to 2.71; Comparison 01.13).

Post discharge pain when passing urine (Comparison 01.14)

One trial that assessed this outcome reported that although fewer
participants whose indwelling urethral catheters were removed in
the morning developed pain following discharge, this did not reach

statistical significance (9/86 versus 4/84, RR 2.20; 95% CI 0.70 to
6.86; Comparison 01.14) (Webster 2006).

Post discharge loin pain (Comparison 01.15)

In the same trial (Webster 2006), 4/86 compared with 1/84
participants whose indwelling urethral catheters were removed in
the morning experienced loin pain following discharge (RR 3.91;
95% CI 0.45 to 34.24; Comparison 01.15) (Webster 2006).

Post discharge fever (Comparison 01.16)

No significant di�erence in the number of participants who
developed fever between the two groups was reported (7/86 versus
4/84, RR 1.71; 95% CI 0.52 to 5.62; Comparison 01.16) (Webster
2006).

Post discharge incontinence (Comparison 01.17)

Seven out of 86 participants whose indwelling urethral catheters
were removed at night, compared with 4 of 84 in the morning group
developed urinary incontinence aEer discharge (RR 0.62; 95% CI
0.25 to 1.53; Comparison 01.17) (Webster 2006).

Patient satisfaction

One new trial in this review update (Ganta 2005) reported measures
of participant satisfaction and indicated that removal of the
indwelling urethral catheter at midnight was associated with
more sleep disturbances (P=0.004). In another trial, Lyth 1997
indicated that participants whose indwelling urethral catheters
were removed at midnight had disturbed sleep, were tired and
confused in the morning and had a delayed establishment of
voiding pattern. However, five other trials (Chillington 1992;
Crowe 1994; Ind 1993; Kelleher 2002; Noble 1990) reported that
midnight removal of indwelling urethral catheters did not interrupt
the participants' sleep: some participants went back to sleep
immediately aEer the indwelling urethral catheter was removed,
and the others slept through the removal process.

When recatheterisation was required, Chillington (Chillington 1992)
reported that two of the three participants who had their indwelling
urethral catheters removed in the morning, were recatheterised
at "unsocial hours" (20.30 and 03.00 hours). This was reported
to be not only distressing for the participant but also resulted in
recatheterisation being performed by a doctor who was on call and
not familiar with the case.

2. Shorter duration versus longer duration of catheter use

Thirteen trials (five of them new in this update: Dunn 2003;
Hakvoort 2004; Lau 2004; Sun 2004; Toscano 2001) included in this
review investigated the e�ects of duration of catheterisation on
outcomes following:

• treatment for urethral strictures (Hansen 1984; Nielson 1985);

• acute retention of urine (Lau 2004; Taube 1989);

• surgery for urinary stress (Guzman 1994; Schiotz 1996; Sun
2004);

• transurethral surgery (Irani 1995; Koh 1994; Toscano 2001);

• rectal surgery (Benoist 1999);l

• hysterectomy (Dunn 2003);

• vaginal prolapse surgery (Hakvoort 2004).

The duration of catheterisation ranged from 1 to 28 days.
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Short-term urinary retention/delayed voiding a5er indwelling
urethral catheter removal (Comparison 02.01)

Six trials (Benoist 1999; Nielson 1985; Schiotz 1996; Sun 2004;
Taube 1989; Toscano 2001) reported on the incidence of short-
term urinary retention/delayed voiding following removal of the
indwelling urethral catheter (Comparison 02.01). The clinical
indications varied, the numbers allocated to the various policies
compared were small, and the confidence intervals were all wide.
There was a tendency for fewer participants to have these problems
when removal was delayed for some days.

Number of patients who required recatheterisation (Comparison
02.02)

This outcome was reported in six trials (Dunn 2003; Hakvoort 2004;
Irani 1995; Koh 1994; Lau 2004; Schiotz 1996). Again, the confidence
intervals were all wide, reflecting the small number of events in the
comparisons, and except for one small trial (Hakvoort 2004) none
of the di�erences observed were statistically significant.

Chronic urinary retention (Comparison 02.03)

Two trials (Benoist 1999, Irani 1995) reported the frequency of
chronic urinary retention. Between them they included only 13
cases of chronic retention with similar numbers originally managed
with early or delayed catheter removal (Comparison 02.03).

Urinary tract infection (Comparisons 02.04; 02.05)

Nine trials reported urinary tract infections (Benoist 1999; Dunn
2003; Guzman 1994; Hakvoort 2004; Irani 1995; Koh 1994; Lau
2004; Schiotz 1996; Sun 2004). The data were consistent with
an increasing risk of infection with later removal, irrespective of
gender, although the di�erence was statistically significant in only
one trial (Comparison 02.04.08) (Hakvoort 2004).

Urethral pain and discharge (Comparison 02.06)

One trial (Nielson 1985) investigated the e�ect of removal of the
indwelling urethral catheter aEer either three or 28 days following
urethrotomy. No participants reported urethral pain and discharge
in the 20 in the early removal group compared with two amongst
the 20 in the late group (Comparison 02.06.01).

Secondary haemorrhage (Comparison 02.07)

Only nine cases were reported in the two trials with data. Koh
(Koh 1994) reported a single case of secondary haemorrhage in
30 participants whose indwelling urethral catheters were removed
aEer two days following TURP compared with none amongst
29 whose catheters were removed aEer one day (Comparison
02.07.01). There were 5 aEer 1-day compared with 3 cases aEer
2-day delay aEer prostate surgery for hyperplasia in another trial
(Comparison 02.07.02) (Toscano 2001).

Deep vein thrombosis (DVT) (Comparison 02.08)

There was a single case of DVT in the early removal group in Koh's
trial (Comparison 02.08.01) (Koh 1994).

Epididymitis (Comparison 02.09)

Two of 20 participants whose catheters were removed 28 days aEer
urethrotomy developed epididymitis compared with none of 20 in
the three-day removal group (Comparison 02.09.01) (Nielson 1985).

Recurrence of strictures (Comparisons 02.10; 02.11; 02.12)

No statistically significant di�erence in the recurrence of strictures
at either six (3/20 versus 3/20) or 12 months (4/20 versus 4/20) was
identified in participants whose indwelling urethral catheters were
removed aEer either three days or 28 days following urethrotomy
(Comparisons 02.10.01; 02.11.01) (Nielson 1985). Hansen (Hansen
1984) investigated the recurrence of strictures using the flow rate
and by urethrography. Both methods demonstrated no statistically
significant di�erence in this outcome if the indwelling urethral
catheter was removed aEer one or fourteen days following
urethrotomy (02.12.01; 02.12.02).

Long-term urinary complications (Comparison 02.13)

One study (Benoist 1999) that investigated the incidence
of (unspecified) long-term urinary complications reported no
statistically significant di�erence in this outcome in participants
whose indwelling urethral catheters were removed aEer one or
five days following proctectomy (10/64 versus 5/62) (Comparison
02.13.01).

Post operative fever (Comparison 02.14)

Five of 125 participants whose indwelling urethral catheters were
removed one day aEer hysterectomy developed fever compared
to six of 125 participants whose indwelling urethral catheters were
removed immediately following surgery (Comparison 02.14.01)
(Dunn 2003).

Length of hospitalisation (Comparison 02.15, 02.16, Other Data
Tables 02.17)

Six trials (Hakvoort 2004; Irani 1995; Koh 1994; Lau 2004; Schiotz
1996; Sun 2004) reported data on the length of hospitalisation. All
of the trials reported a reduction in the length of hospitalisation
with early removal (although not all were statistically significant)
following:

• transurethral surgery (e.g. mean reduction of 1.2 days, 95% CI
-1.71 to -0.68, Comparisons 02.15.01; 02.15.02) (Koh 1994; Irani
1995);

• colposuspension surgery (Comparison 02.15.03, not statistically
significant) (Schiotz 1996) and (Comparison 02.16.02) (Sun
2004);

• anterior colporraphy (Other Data Tables 02.17.01) (Hakvoort
2004); and

• urinary retention (Comparison 02.16.01, not statistically
significant) (Lau 2004).

Patient satisfaction (Comparison 02.18)

In a single trial comparing one day with 14 days of catheterisation,
fewer participants who had been catheterised for one day were
dissatisfied with their treatment although the results were not
statistically significant (RR 0.72; 95% CI 0.45 to 1.17; Comparison
02.18) (Hansen 1984).

3. Flexible duration versus fixed duration of catheter use

No trials were found which addressed this comparison.

4. Clamping versus free drainage before catheter removal

Three trials (Guzman 1994; Oberst 1981; Williamson 1982) involving
a total of 234 participants compared clamping the indwelling
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urethral catheter prior to removal with free drainage. All three trials
used di�erent clamping regimens; therefore the results could not
be combined in a meta-analysis.

The available data have been tabulated for urinary tract
infection (Comparison 04.01); urinary retention (Comparison
04.02); recatheterisation (Comparison 04.03), time to first void
(Comparisons 04.04; 04.05); and postoperative voiding dysfunction
(Comparison 04.06). The data in all comparisons were few and
hence the confidence intervals were all wide. In the two trials with
data (Oberst 1981; Williamson 1982), the time to first void was
shorter aEer prior catheter clamping.

5. Removal using prophylactic alpha blocker drugs versus
other methods

No trials were found which addressed this comparison.

D I S C U S S I O N

This systematic review was undertaken to investigate policies
for the removal of urethral catheters used for the short-term
management of adults and children. An exhaustive search of the
literature resulted in 26 published trials (eight new) that were
eligible for inclusion in this review. The trials involved both male
and female adult patients. None involved children; therefore the
findings of the review cannot be generalised to this population.
While all the 26 trials met the methodological criteria for inclusion
in the review, no study was described as either being single or
double-blind as this was not possible given the nature of the
intervention.

The interpretation of the review is complicated by di�erences
between the trials in terms of reasons for catheterisation, the
types of surgery, the types of anaesthesia used during the surgical
procedure and the hydration status of the patients. The type of
anaesthesia used was reported in only four trials (Ind 1993; Irani
1995; Koh 1994; Lau 2004) and only one trial (Webster 2006)
reported on the hydration status of the patients although two trials
(Lyth 1997; Wilson 2000) reported that patients were asked to drink
copiously. The absence of such relevant information should be
considered when interpreting the findings. The lack of measures of
dispersion (eg standard deviations) also prevented the use of many
of the data in the meta-analyses.

While only trials that involved similar participants were combined
statistically for a particular outcome, the data from all trials
addressing the same broad question for that outcome were
tabulated in the same comparison tables. Readers may question
whether it is appropriate to consider such trials together, but the
approach did allow patterns to be identified. We recognise that
these should be interpreted cautiously given the heterogeneity
in terms of the reasons for catheterisation, and the potential for
the results of small trials like those reported here to over or
underestimate treatment di�erences.

A discussion relating to each comparison is presented below.

Removal of catheter at one time of day versus another
time (eg late night versus early morning)

Eleven trials involving 1389 participants compared late night
with early morning removal of indwelling urethral catheters. The
reasons for catheterisation were variable, but the most common

was TURP and other urological surgery. The trials were generally
consistent in showing aEer removal at midnight (rather than early
morning):

• larger volumes of the first void;

• longer times to first void (although one trial suggests the
opposite);

• shorter length of hospitalisation (with one trial suggesting the
opposite);

• no clear statistical di�erence in the need for recatheterisation,
but with confidence intervals that do not rule out an important
di�erence;

• limited evidence suggesting that the midnight removal avoided
recatheterisation at unsocial hours;

• no clear di�erence in the likelihood of a catheter being removed
on time;

• and a suggestion that it is cost-e�ective.

Urinary retention is a common occurrence following the removal
of the indwelling urethral catheter (Crowe 1994). Therefore
monitoring the volume of the first void as an indicator of voiding
dysfunction is imperative (Crowe 1994). Larger volumes of urine
demonstrates a return to normal voiding function.

Duration of catheterisation

Thirteen trials involving 1422 participants compared various
durations of catheterisation. The wide range (from 1 to 28
days), heterogeneity of patient groups and small sample sizes
complicated and limit conclusions. As might be expected, there
was a tendency for later removal to be associated with fewer short-
term voiding problems, but increasing risk of urinary tract infection,
more dissatisfaction and longer hospital stay.

Clamping of the indwelling urethral catheter

Three trials involving 234 participants compared clamping versus
free drainage of the indwelling urethral catheter prior to removal.
Unlike the other two comparisons, the trials mainly comprised
women. Two of the three trials clearly described the protocol for
clamping prior to the removal of the indwelling urethral catheters.
The limited evidence obtained from the review does not provide a
robust base for the development of practice guidelines.

Resource implications

In clinical practice, the timing of removal and the duration of the
indwelling urethral catheter have significant resource implications.
The principal determinant of cost is the length of hospital stay.
The analyses of this outcome for timing of removal are di�icult to
interpret: while most trials were consistent with shorter hospital
stay, the size of the di�erence varied significantly. A similar pattern
of results was obtained for duration of catheterisation. These data
do provide a credible range for the potential e�ect of midnight
removal and shorter duration of catheterisation on length of
hospital stay but do not provide a reliable summary estimate.

In this review only one trial amongst 100 participants (Chillington
1992) undertook a simple cost analysis that suggested that
midnight removal of the indwelling urethral catheter was
associated with an annual saving of UK £1500, as more participants
were discharged on the same day following the removal of the
indwelling urethral catheter. However it should be noted that the
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estimate is based on costs in the early 1990s of 17 extra bed days.
Nevertheless this finding may have significant implications for
hospital administrators relating to economic benefits associated
with shorter length of stay and e�icient discharge planning. It can
be inferred from these trials that early (within 1 to 3 days) removal
of the indwelling urethral catheter would decrease hospital costs.
However as none of the other trials reported costs it is not possible
to undertake a comparison between the studies. More detailed
assessment of the economic impact of the timing and the duration
of the indwelling urethral catheter in future research would be
beneficial.

Patient satisfaction is assuming greater significance as a measure of
quality of health care. Two trials reported formal methods to assess
participant satisfaction: one reported a significant association
between sleep disturbances and removal of the indwelling urethral
catheter at midnight (Ganta 2005); and the other showed more
participants dissatisfied with longer duration of catheterisation
(though not significantly so, Hansen 1984). Others that used
informal reports from participants indicated that removal of
the indwelling urethral catheter at midnight did not cause any
inconvenience or distress. Participants reported they were pleased
that the indwelling urethral catheter was removed at midnight
enabling them to have a restful night.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The evidence is consistent with midnight, rather than early
morning, catheter removal leading to shorter hospital stays with
consequent resource savings. Other evidence suggests that the
timing of catheter removal is a balance between avoiding increased
risk of infection (by early removal) and circumventing voiding
dysfunction (by later removal). Early removal appears to reduce
mean hospital stay, however. The evidence for assessing clamping
indwelling urethral catheters prior to removal is limited, and there
was no evidence regarding the use of alpha adrenergic blocker
drugs. Until stronger evidence becomes available practices relating
to clamping indwelling urethral catheters will continue to be
dictated by local preferences and cost factors.

Implications for research

This review has provided a guide to future priorities for research.
1. Further randomised trials using larger sample sizes are needed to
address all the questions in the review more precisely and reliably,
and to allow secondary analyses amongst discrete subgroups.
2. Further trials should include the range of outcomes sought in this
review, including measures of quality of life and resource use.
3. Outcome measures (eg urinary retention) need to be well defined
and also confirm to standardised definitions (where these exist
e.g. for catheter-associated infection) to facilitate comparisons
between studies as well as to increase the robustness of further
trials. The main issues are the need for recatheterisation and time
to hospital discharge.
4. Evaluation in wider settings and on specific groups of patients
would enhance generalisability.
5. Future randomised trials should compare the e�ects of midnight
or early morning indwelling urethral catheter removal to removal
at any time of the day.
6. Similarly, randomised trials using larger samples are needed to
provide robust evidence of the e�ects of clamping or free drainage
of the indwelling urethral catheters, and adjunctive use of alpha
blockers, prior to removal.
7. Examination of supra-pubic catheters should be included in
further research.
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Methods RCT 
Method of allocation using computer generated random sequence

Participants 126 patients undergoing extensive rectal resection (total or subtotal proctectomy)

Mean age 
55 years 
Age range 
15-86 years

Exclusion criteria: 
Patients receiving preoperative therapeutic antibiotics, 
suspected bladder tumour or urinary tract malignancies, 
previous urinary catheterisation had ended less than 48 hours before insertion of the current catheter

No significant differences in age, gender, clinical findings and indication for rectal resection between
the two groups

Interventions Group 1 
1 day drainage 
(n=64)

Benoist 1999 

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

14



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Group 2 
5 day drainage 
(n=62)

Outcomes Acute urinary retention 
Group 1 
20 patients 
Group 2 
6 patients

Chronic urinary retention 
Group 1 
4 patients 
Group 2 
4 patients

Urinary tract infection 
Group 1 
13 patients 
Group 2 
26 patients

Urinary tract infection (gender) 
Males 
Group 1 
5/33 patients 
Group 2 
9/29 patients

Females 
Group 1 
8/31 patients 
Group 2 
17/33 patients

Long term urinary complications 
Group 1 
10 patients 
Group 2 
5 patients

Notes Acute urinary retention defined as absence of spontaneous micturition 12 hours after catheter removal
or after single intermittent catheterisation

6 patients excluded: 1 died, 2 had postoperative complications requiring early reoperation, 
2 removed their catheters, and 1 required prolonged urinary monitoring because of transient respira-
tory failure

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Benoist 1999  (Continued)

 
 

Methods RCT 
Method of allocation using sealed envelopes

Chillington 1992 
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Participants 100 patients undergoing TURP

Patients in both groups comparable for age, prostatic size and histology and number of preoperative
indwelling catheters

Interventions Group 1 
Removal of catheter at 6 am (n=48)

Group 2 
Removal of catheter at midnight 
(n=35)

Outcomes Time to first void 
Group 1 
3.9 hours 
(SD 3.8) 
Group 2 
4.5 hours 
(SD 3.4)

Volume of first void 
Group 1 
145 ml 
(SD 113) 
Group 2 
198 ml 
(SD 111)

Patients returning to acceptable voiding patterns within 24 hours 
Group 1 
81% 
Group 2 
88%

Patients requiring recatheterisation 
Group 1 
10% 
Group 2 
11%

Time interval between IUC removal and recatheterisation 
Group 1 14-48 hours 
Group 2 16-80 hours

IUC not removed on time 
Group 1 
1 patient 
Group 2 
4 patients

Average time to discharge from surgery 
Group 1 
5.4 days 
Group 2 
4.7 days

Cost-effectiveness 
Midnight removal resulted in an annual saving of seventeen bed-days a year and an annual saving for
the unit of UK £1500

Chillington 1992  (Continued)
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Notes 12 subjects were not analysed (withdrawn from study due to varying reasons) and 5 patients were ex-
cluded from analysis due to the catheter being removed at the wrong time

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Chillington 1992  (Continued)

 
 

Methods RCT 
Method of randomisation not described

Participants 282 patients following urological surgery and procedures

Inclusion criteria: 
Patients admitted to the urology ward with indwelling urinary catheters or who were catheterised dur-
ing their in-patient stay

Exclusion criteria: 
patients with permanent indwelling catheters, 
self-catheterisation, functioning urinary diversions eg nephrostomy tube or suprapubic catheter

Both groups comparable for reasons for catheterisation

Main reason for catheterisation included TURP (41%)

Interventions Group 1 
Removal of catheter at 6 am (n=127)

Group 2 
Removal of catheter at midnight 
(n=115)

Outcomes Mean volume of first void 
Group 1 
145 ml 
Group 2 
245 ml 
p<0.001

Mean time to first void 
Group 1 
165 minutes 
Group 2 
210 minutes 
p<0.003

Urinary retention 
Group 1 
32 patients 
Group 2 
28 patients

Discharged same day as catheter removed 
Group 1 
7 patients 
Group 2 

Crowe 1994 
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23 patients

Notes More males than females in each group

40 people were excluded from the study due to open urethral surgery or suprapubic catheters or
nephrostomy tubes

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Crowe 1994  (Continued)

 
 

Methods RCT 
Method of allocation computer generated randomization and sealed opaque envelopes

Participants 250 women who 
underwent hysterectomy

Median age 
47 years, (range, 25-72 years);

Inclusion criteria 
Consenting women undergoing hysterectomy for various benign diseases (eg, fibroid tumors, abnor-
mal uterine bleeding, chronic pain, and persistent cervical dysplasia or microinvasive cervical cancer).

Exclusion criteria women for whom a complicated surgical procedure was anticipated (ie, patients who
underwent bladder suspension or colporraphy, diagnosis suspicious for severe endometriosis or for
whom strict fluid treatment was required).

No differences were seen in terms of gravidity, parity, height, weight, or indications for surgery.

Interventions Group 1 
Immediate removal of the catheter in the operating room (n=125)

Group 2 
Removal of the catheter on postoperative day one (n=125)

Outcomes Postoperative fever 
Group 1 
6/125 
Group 2 
5/125 
P=NS

Urinary tract infection 
Group 1 3/125 
Group 2 3/125 
P=NS

Recatheterisation 
Group 1 
3/125 
Group 2 
6/125 
P=NS

Dunn 2003 
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Pain 
Group 1 
3/125 
Group 2 3/125

P=NS

Women in Group 1 had significantly less pain than Group 2 .

Notes Sample size calculation stated

Patients in both groups received a single dose of antibiotic prophylaxis before the operation. 
The catheters that were used were latex, 16F with a 10-cc balloon.

Pain was assessed with a pictorial 
questionnaire

Postoperative fever = temperature >38.5 degrees C 
For both groups, there were no intraoperative complications

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Dunn 2003  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 84 patients undergoing TURP

Inclusion criteria 
PAtients undergoing TURP

Interventions Group 1 
Removal of catheter at 6 am (n=40)

Group 2 
Removal of catheter at midnight (n=44)

Outcomes Mean volume of first void 
Group 1 
152ml 
Group 2 
131mls 
P=NS

Mean time to first void 
Group 1 
122 minutes 
Group 2 
134 minutes 
P=NS

Incidence of recatheterisations 
Group 1 
2 patients 

Ganta 2005 

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Group 2 
0 patients 
P=NS

Discahrged same day as IUC removal 
Group 1 
37 patients 
Group 2 
39 patients 
P=NS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Ganta 2005  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 106 women undergoing vaginal surgery

Patients in both groups comparable for demographics, clinical characteristics and type of surgery per-
formed

Exclusion criteria not stated

Interventions Group 1 
removal of catheter within 24 hours 
(n=37)

Group 2 
removal of catheter at 72 hours 
(n=36)

Group 3 
removal of catheter at 72 hours plus bladder re-education 
(n=36)

Outcomes Urinary retention 
Group 1 
24% 
Group 2 
30.5% 
Group 3 
43.7%

Notes Urinary retention defined as residual urine volume of >100 ml for 2 consecutive micturitions

Urinary tract infection defined by urine cultures

All patients were administered prophylactic antibiotics

Size of urethral catheter 14F Foley

Guzman 1994 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Guzman 1994  (Continued)

 
 

Methods RCT 
Method of allocation by the use of closed non-diaphane envelopes

Participants Patients undergoing anterior colporrhaphy.

Age at time of surgery 
Group 1 66 (37- 87) 
Group 2 67 (36- 86)

Exclusion criteria 
Patients with urinary tract infection pre-operatively.

Age, type of surgery and mean operating time did not differ significantly between the two groups.

Interventions Group 1 
Transurethral catheter was removed on the fiEh postoperative day. 
(n=46)

Group 2 
Catheter removed the morning after surgery. 
(n=48)

Outcomes Repeated catheterisation 
Group 1 
4 patients (9%) 
Group 2 
19 patients (40%)

Mean catheterisation days per patient 
Group 1 5.3 days 
Group 2 2.3 days 
P < 0.001

Urinary tract infections 
Group 1 
18 patients (40%) 
Group 2 
2 patients (4%)

Mean hospital stay (days) 
Group 1 
7days 
Group 2 
5.7 days 
P<0.001

Notes Sample size calculation stated. 
All patients had a transurethral Foley catheter (Charrie`re 14) inserted in the operating theatre imme-
diately after surgery.

Urinary tract infection was defined as the presence of >105 colony forming units/mL in the culture. 

Hakvoort 2004 
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Urinary bladder volumes after voiding were measured using an ultrasound scanner (type DxU BVI
3000) within 8 hours after removal

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Hakvoort 2004  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 66 patients with urethral strictures

Groups comparable with regard to etiology and extent of strictures

Age range 
24-85 years 
Median age 
70 years

Interventions Group 1 
catheter treatment for 1 day 
(n=21)

Group 2 
Catheter treatment for 14 days 
(n=22)

Outcomes Complication rate 
Group 1 
3% 
1 patient suffered sepsis treated with antibiotics 
Group 2 
15%

Recurrence of strictures using maximal flow rate </=12 (ml/sec) 
Group 1 
12 patients 
Group 2 
11 patients

Recurrence of strictures using urethrography 
Group 1 
16 patients 
Group 2 
14 patients

Restenosis 
Group 1 
16 patients 
Group 2 
14 patients

Patient satisfaction 
Group 1 
10 patients 

Hansen 1984 

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

22



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Group 2 
6 patients

Notes All patients had voiding interview, flowmetry and retrograde urethrography performed preoperatively
as well as 3 and 6 months post operatively. A Disa flowmeter, type 517B was used for flowmetry

Antibiotics were administered only to patients with UTI

23 patients did not complete the operative and postoperative program

Information regarding reasons for withdrawals and losses to follow up provided

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Hansen 1984  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 101 female patients 
following gynaecological surgery

Both groups comparable for age and operations performed

Inclusion criteria: 
Patients who had a urethral Foley catheter inserted at operation

Exclusion criteria: 
Patients who had suprapubic catheters

Interventions Group 1 
Removal of catheter at 6 am (n=46)

Group 2 
Removal of catheter at midnight 
(n=49)

Outcomes Median length of hospital stay 
Group 1 
10 days (range 2-20 days) 
Group 2 
8 days (range 1-17 days) 
(p=0.032)

Median time to first void 
Group 1 
5 hours (range 10 minutes-13 hours 15 minutes) 
Group 2 
3 hours and 20 minutes (range 20 minutes-13 hours) 
p=0.012

Median volume of first void 
Group 1 
100 ml (Range 5 ml-450 ml) 
Group 2 

Ind 1993 
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275 ml (Range 10 ml-600 ml) 
(p<0.0001)

Urinary retention 
(Number of patients who developed urinary retention and required recatheterisation following re-
moval of the catheter) 
Group 1 
13 patients 
Group 2 
6 patients 
(p=0.086)

Notes 6 patients were excluded from the study: 
5 for urinary tract infection and 1 for taking Distigmine

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Ind 1993  (Continued)

 
 

Methods RCT 
Method of allocation using permutation table

Participants 213 patients who underwent transurethral surgery

Patients undergoing TURP 
Mean age 
70 years 
Age range 
58-85 years

Patients undergoing TUIP 
Mean age 
70.7 years 
Age range 
42-88 years

Inclusion criteria: 
patients undergoing transurethral prostatic surgery for urinary outflow obstruction due to benign hy-
perplasia

Exclusion criteria: 
simultaneous bladder neck resection or cystolithotripsy, patients with clinically apparent prostatic
carcinoma

Patients in both groups comparable for age and type of surgery performed

Interventions Group 1 
Removal of IUC within 48 hours 
(n=106) 
TUIP n=52 (removal at 24 hours) 
TURP n=54 (removal at 48 hours)

Group 2 
Removal of IUC according to surgeons discretion 
(n =107) 

Irani 1995 
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(TUIP n=52 
TURP n=55)

Outcomes Number of patients requiring recatheterisation 
after TUIP 
Group 1 
1 patient 
Group 2 
3 patients

Number of patients requiring recatheterisation 
after TURP 
Group 1 
4 patients 
Group 2 
4 patients

Mean length of hospital stay 
after TUIP 
Group 1 
3.4 days 
Group 2 
5.8 days

Mean length of hospital stay 
after TURP 
Group 1 
4.9 days 
Group 2 
7 days

Complete urinary retention at 3 months after TUIP 
Group 1 
1 patient 
Group 2 
2 patients

Complete urinary retention at 3 months after TURP 
Group 1 
1 patient 
Group 2 
1 patient

Mean flow at 3 months after TUIP 
Group 1 
12.7 ml/second 
Group 2 
12 ml/second

Mean flow at 3 months after TURP 
Group 1 
13.9 ml/second 
Group 2 
15.7 ml/second

Urinary tract infection 3 months after TUIP 
Group 1 
6 patients 
Group 2 
4 patients

Urinary tract infection 3 months after TURP 

Irani 1995  (Continued)
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Group 1 
2 patients 
Group 2 
4 patients

Notes 4 patients lost to follow up 
Urinary tract infection detected using urinalysis

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Irani 1995  (Continued)

 
 

Methods RCT 
Method of allocation using random numbers table

Participants 160 patients admitted to urology or renal unit

75% of the patients were male

Exclusion criteria 
Patients with suprapubic catheters, those admitted for trial of void, undergone open prostatic or blad-
der surgery, with dementia or psychiatric illness

Patients in both groups comparable for surgical procedures performed

Interventions Group 1 
Removal of IUC at 6 am 
(n=80)

Group 2 
Removal of IUC at midnight (n=80)

Outcomes Time to first void 
Group 1 
178 minutes 
Group 2 
219 minutes 
p=0.02

Volume of first void 
Group 1 
177 ml 
Group 2 
268 ml 
p=0.0001

Discharge same day as catheter removal 
Group 1 
23% of patients 
Group 2 
64% of patients 
p < 0.0001

Patients requiring recatheterisation 
Group 1 

Kelleher 2002 
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4 patients 
Group 2 
4 patients

IUC not removed on time 
Group 1 
11 patients

Group 2 
56 patients

Notes Majority (61%) of the patients had TURP

Patients in the midnight group were catheterised within 12 hours of catheter removal while patients in
the morning removal group were catheterised 24-30 hours after catheter removal

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Kelleher 2002  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 96 patients who underwent TURP for bladder outflow obstruction

Mean age (SD ) 
Group 1 
68.8 (7.3) 
Group 2 
73.0 (7.6)

Both groups comparable in terms of patient age, the incidence of comorbid conditions, the resected
weight and the incidence of carcinoma of the prostate

Exclusion criteria: 
Not stated

Interventions Group 1 
IUC removed on first postoperative day 
( n=29)

Group 2 
IUC removed on second postoperative morning 
(n=30)

Outcomes Average length of hospital stay 
Group 1 
2.3 days 
Group 2 
3.3 days

Incidence of recatheterisation 
Group 1 
3 patients 
Group 2 

Koh 1994 
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3 patients

Incidence of urinary tract infection 
Group 1 
1 patient 
Group 2 
2 patients

Incidence of secondary haemorrhage 
Group 1 
0 patient 
Group 2 
1 patient

Incidence of DVT 
Group 1 
1 patient 
Group 2 
0 patient

Notes 31 patients excluded prior to randomisation because urine was still darkly blood stained or had a tem-
perature above 38 degrees Centigrade

1 patient excluded because he had iatrogenic injury 
5 others excluded because they had chronic retention of urine and required a longer period of
catheterisation

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Koh 1994  (Continued)

 
 

Methods RCT 
Randomization method was based on the patient's hospital number.

Participants Patients who developed 
urinary retention after surgery (n=60) 
Inclusion criteria 
all patients who underwent inpatient elective general surgery 
Exclusion criteria ambulatory surgery, endoscopic procedures, procedures performed under local
anaesthesia, urological procedures, as well as abdominal operations that required preoperative uri-
nary catheterization.

Mean age 58 years 
Age range from 16 to 97 years

Interventions Group 1 
In-out catheterization (n=31) 
Group 2 
Indwelling catheterization overnight (n= 29)

Outcomes Re-catheterization after removal of urinary catheter

Group A 
1/31 
Group 2 

Lau 2004 
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2/29

Positive urine culture 
Group 1 1/31 
Group 2 0/29 
P = 1.0 
Mean length of hospital stay

Group A 
2.2 +/- 2.1 day 
Group 2 
3.3 +/-4.1 days 
P = 0.181

Notes Urinary retention was defined if the patient failed to pass urine and was found to have a palpable uri-
nary bladder. Bladder 
volume was measured by ultrasound scan to confirm the presence of a full bladder in the event of
equivocal clinical findings. Urine was sent for routine microscopy and culture.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? High risk C - Inadequate

Lau 2004  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 118 patients following TURP or bladder neck incision

Interventions Group 1 
Removal of catheter at 6 am (n=33)

Group 2 
Removal of catheter at midnight (n=39)

Outcomes Mean volume of first void 
Group 1 
343 ml 
Group 2 
385 ml

Removal of catheter to discharge decision 
Group 1 (mean) 23.3 hours (SD 13.6) 
Group 2 (mean) 23.3 hours (SD 12.4)

Incidence of urinary retention and recatheterisation 
Group 1 
2 patients 
Group 2 
0 patients

Notes 96 patients had TURP and 22 patients had bladder neck incision

11 patients were excluded from the analysis as data on five patients were incomplete and 2 patients
had to be recatheterised

Lyth 1997 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Lyth 1997  (Continued)

 
 

Methods RCT 
Method of allocation using random digit chart.

Participants 48 patients undergoing TURP

Both groups were comparable in age

Inclusion criteria 
Patients undergoing TURP

Interventions Group 1 
Removal of catheter at 6 am (n=28)

Group 2 
Removal of catheter at midnight 
(n=20)

Outcomes Mean volume of first void 
Group 1 
126 ml 
Group 2 
153 ml 
p = 0.343

Mean time to first void 
Group 1 
131 minutes 
Group 2 
146 minutes 
p = 0.721

Discharged same day as IUC removal 
Group 1 
16 patients 
Group 2 
17 patients 
p < 0.005

Discharged next day 
Group 1 
10 patients 
Group 2 
2 patients

Notes 3 patients were withdrawn from analysis as one passed urine in the toilet without informing the sta�,
the second experienced an extended length of stay due to superficial vein thrombosis and the third
failed his trial of void for 10 hours after catheter removal.

There was no significant difference between the 2 groups with respect to tissue pathology.

McDonald 1999 

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

30



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

McDonald 1999  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 40 consecutive patients following urethrotomy

Inclusion and exclusion criteria not stated

Group 1 
Mean age 
64 years 
Age range 
21-81 years 
Group 2 
Mean age 
64 years 
Age range 
16-78 years

Both groups comparable for age, stricture length and aetiology

Interventions Group 1 
3 days postoperative catheterisation (n= 20)

Group 2 
28 days postoperative catheterisation (n=20)

Outcomes Incidence of epididymitis 
Group 1 
0 patients 
Group 2 
2 patients

Urinary retention after removal of IUC 
Group 1 
1 patient 
Group 2 
0 patient

Urethral pain and discharge 
Group 1 
0 patients 
Group 2 
2 patients

Successful urethrotomy at 3 months 
Group 1 
17 patients 
Group 2 
17 patients

Successful urethrotomy at 6 months 

Nielson 1985 
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Group 1 
16 patients 
Group 2 
16 patients

Notes Criteria for assessing results were - 
Successful : patient satisfied, maximum urinary flow > = 10 ml/second 
Unsuccessful: patient not satisfied and or maximal flow < 10 ml /second

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Nielson 1985  (Continued)

 
 

Methods Quasi RCT method of allocation by alternation

Participants 108 patients undergoing urological procedures and surgery

Inclusion criteria 
Patients requiring urethral catheterisation that were admitted to the urology unit

Exclusion Criteria 
Patients who had urinary tract infection prior to recruitment

No information provided relating to the baseline characteristics of the patients

Interventions Group 1 
Removal of catheter at 6 am (n=46)

Group 2 
Removal of catheter at midnight (n=40)

Outcomes Volume of first void 
Group 1 
197 ml 
Group 2 
307 ml 
p < 0.05

Time to first void 
Group 1 
3.2 hours 
Group 2 
4.6 hours 
p < 0.02

Discharge same day as IUC removal 
Group 1 
10 patients 
Group 2 
23 patients 
p < 0.001

IUC not removed on time 
Group 1 
14 patients 

Noble 1990 
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Group 2 
2 patients 
p < 0.02

Notes 22 patients excluded from study due to pre existing UTIs

More males than females in each group

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? High risk C - Inadequate

Noble 1990  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 120 patients urinary drainage

Inclusion criteria: Patients with IUC following either APR or LAR for cancer of the bowel and who had no
evidence of existing urinary infection or kidney disease, no medical, problems precluding normal fluid
intake, clear sensorium, spoke English and no surgical contradiction to bladder recompression

Group 1 
Mean age (SD) 
64.5 (10.26) 
Group 2 
Mean age (SD) 
59 (11.92)

Group 1 
Males 28 
Females 24

Group 2 
Males 31 
Females 27

Interventions Group 1 
IUCs clamped (n=52)

Group 2 
IUCs not clamped (gravity drainage) 
(n= 58)

Outcomes Incidence of recatheterisation 10 hours following removal of IUC 
in patients following APR Group 1 
Total 37% 
Men 47% 
Women 27% 
Group 2 
Total 59% 
Men 53% 
Women 67%

Incidence of recatheterisation 10 hours following removal of IUC 
in patients following LAR 

Oberst 1981 
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Group 1 
Total 18% 
Men 31% 
Women 0% 
Group 2 
Total 15% 
Men 29% 
Women 0%

Incidence of recatheterisation at discharge in patients after APR 
Group 1 
Total 23% 
Men 33% 
Women 15% 
Group 2 
Total 41% 
Men 47% 
Women 33%

Incidence of recatheterisation at discharge in patients after LAR 
Group 1 
Total 14% 
Men 23% 
Women 0% 
Group 2 
Total 15% 
Men 29% 
Women 0%

Minutes to voiding after APR 
Group 1 
Men 
mean 240 minutes (SD 204) 
Women 
mean 233 minutes (SD 173)

Minutes to voiding after LAR 
Group 1 
Men 
mean 202 minutes (SD 192) 
Women 
mean 135 minutes (SD 161) 
Group 2 
Men 
mean 328 minutes (SD 171) 
Women 
mean 261 minutes (SD 159)

Notes Clamping commenced on the fourth postoperative day. The IUC was clamped for increasingly longer
periods beginning with a 1 hour interval until the maximum 4 hour interval was reached on day six.
Clamping periods were alternated with drainage periods of 5 minutes. On the first five study days, the
IUC was leE to straight gravity drainage during the night. On the final day the clamping continued for a
full 24 hours

Reasons for withdrawals and dropouts: 
3 patients had postoperative complications, 3 had their IUC removed erroneously, 1 patient was com-
menced on the trial in error and 3 patients were unable to follow the schedule

Risk of bias

Bias Authors' judgement Support for judgement

Oberst 1981  (Continued)
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Allocation concealment? Unclear risk B - Unclear

Oberst 1981  (Continued)

 
 

Methods RCT 
Method of allocation using sealed envelopes

Participants 109 women admitted for elective retropubic surgery for urinary stress continence

Mean age 50.3 years (range 26.9 - 72.6)

Groups comparable with regard to age and previous incontinence procedures

Interventions Group 1 
IUC removal after 1 day 
(n=45)

Group 2 
IUC removal after 3 days 
(n=46)

Outcomes Postoperative fever 
Group 1 
6/125 
Group 2 
5/125 
P=NS

Urinary Tract Infection 
Group 13/125 
Group 2 3/125 
P=NS

Recatheterisation 
Group 1 
3/125 
Group 2 
6/125 
P=NS

Pain 
Women in Group 1 had significantly less pain than Group 2 .

Notes 18 patients were excluded following randomisation; 15 patients were excluded as they were adminis-
tered antibiotic prophylaxis and 3 patients had confounding postoperative antibiotic treatment

Cultures were defined as positive when a midstream urine (msu) specimen yielded > 100000 cfu/ml of
any organism or a catheter specimen yielded >10000 cfu/ml 
UTI was defined as a positive culture associated with dysuria, pain, fever or sepsis

Asymptomatic bacteriuria was defined as positive culture in the absence of symptoms

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Schiotz 1996 
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Methods RCT 
Method of allocation not stated

Participants 86 patients with proven genuine stress incontinence 
underwent Burch's colposuspension

Mean Age (years) (standard deviation) 
Group 1 46.7 (6.7) 
Group 2 48.3 (8.3) 
There were no significant differences in the demographic characteristics between the groups

Interventions Group 1 
Transurethral Foley 
catheters removed postoperatively the next morning (n=43)

Group 2 
Transurethral Foley catheters were leE in place until the fiEh postoperative day (n = 43) 
The transurethral Foley catheter was clamped on the third postoperative day so that the patients could
participate in the 2-day 
bladder training program. 
The bladder training involved clamping the catheter for 1 h and 45 min and unclamping the catheter
for 15 min.

Outcomes Postoperative urinary tract infections 
Group 1 
7/42(16.6%) 
Group 2 
10/43(23.3%) 
(P >0.05)

Immediate voiding difficulty 
Group 1 
3/42 (7.1%) 
Group 2 
0/43 (0%)

Delayed voiding difficulty 
Group 1 
1/42(2.4%) 
Group 2 
4/43 (9.3%) 
(P >0.05).

Incomplete emptying of the bladder 
Group 1 
7/42 (16.7%) 
Group 2 
7/43 (16.3%) 
(P >0.05)

de novo frequency and urgency syndrome 
Group 1 
8/42 (19.0%) 
Group 2 
6/43 (14.0%)

Length of hospitalization 
Group 1 
5.3 days 

Sun 2004 
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Group 2 
7.4 days 
(P =0.000)

Notes The patient was instructed to comply with a fluid intake of 
200_250 ml every 2 h.

All patients received prophylactic antibiotics for 2 days

Urinary tract infection was defined as bacteriuria (>105 colony-forming units per milliliter urine) or WBC
count >5 /high power field in urine analysis. 
Postoperative voiding difficulty was classified as the patient experiencing hesitancy in voiding, a weak
stream, or a discontinuous flow and/or residual urine of more than 100 ml.

Size of Foley catheter not stated

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Sun 2004  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 60 male patients with acute retention of urine

Exclusion criteria: 
patients with significant renal impairment or clot retention

Baseline characteristics of patients not stated

Interventions Group 1 
IUC removed immediately after emptying 
(n=18) 
Group 2 
IUC removed after 24 hours 
(n=20) 
Group 3 
IUC removed after 48 hours (n=22)

Outcomes Successful remicturition after IUC removal 
Group 1 
5/18 patients 
Group 2 
4/20 patients 
Group 3 
8/22 patients

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Taube 1989 
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Allocation concealment? Unclear risk B - Unclear

Taube 1989  (Continued)

 
 

Methods RCT 
Method of randomisation not stated

Participants 104 patients undergoing surgery for benign prostatic hyperplasia 
Inclusion criteria 
No coagulation disorders 
No use of anticoagulants (mainly acid acetil-salicílico) in the month before the operation 
Exclusion criteria 
Patients who had previous diagnosis of neoplasia 
manoeuvre of prostate to reduce bleeds

Mean age 
Group A 68.8 years 
Group 2 69.5 years 
No difference in demographic data between the two groups

Interventions Group A 
removal of the catheter within 24 hours (n=54)

Group 2 
removal of the catheter within 48 hours (n=50)

Outcomes Hematuria 
Group 1 
5/54 
Group 2 
3/50

Urinary retention 
(Number of patients who developed urinary retention) 
Group 1 
2/54 
Group 2 
0/50

Notes 22 F catheter 
Surgery undertaken by residents under supervision. Patients had bladder irrigation for 24 hours. 
Definition of urinary retention not stated

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Toscano 2001 

 
 

Methods RCT 
Method of allocation using random numbers allocated from remote site

Participants 210 general surgical and medical patients who had an indwelling catheter as part of their routine care

Webster 2006 
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Mean age in years 
Group 155.02 (SD 19.97) 
Group 2 55.05(SD 18.99)

Inclusion Criteria 
Over 18 years of age 
able to give written informed consent.

Exclusion criteria 
Patients 
with a suprapubic catheter or a long-term indwelling urethral who were pregnant or newly 
diagnosed with gynecologic cancer.

There were no significant differences in baseline characteristics, urinary risk factors, or duration of
catheterization between the two groups.

Interventions Group 1 
Removal of catheter at 06:00hours

Group 2 
Removal of catheter at 22:00-hours

Outcomes Time between catheter removal and discharge in hours 
Group 1 190.9 (SD 261.1) 
Group 2 206.4 (SD 330.3) 
P=0.712

Duration of catheterization in hours 
Group 1 110.9 (SD146.5) 
Group 2 102.9 (SD127.8) 
P=0.697

Time to first void in hours 
Group 1 3.8 (SD 2.6) 
Group 2 4.9 (SD 2.9) 
P=0.010

Mean volume of first void 
Group 1 214.7 (SD 171.1) 
Group 2 221.4 (SD 142.9) 
P=0.721

Recatheterization/failed trial of void 
Group 1 14/98 (14.3%) 
Group 2 11/97 (11.3%)

Post discharge urinary problems 
Retention 
Group 1 8/84 (9.5%) 
Group 2 8/86 (9.3%)

Difficulty passing urine 
Group 1 8 /84(9.5%) 
Group 2 9/86 (10.5%) 
Pain when passing urine 
Group 1 4/ 84 (4.8%) 
Group 2 9/86 (10.5%)

Loin pain 
Group 1 1/84 (1.2%) 
Group 2 4/86 (4.6%)

Febrile 

Webster 2006  (Continued)
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Group 1 4/84 (4.8%) 
Group 2 7/86 (8.1%)

Incontinent 
Group 1 11/84 (13.1%) 
Group 2 7/86 (8.1%)

Notes Sample size calculation stated

The ward or location in which the catheter was inserted and fluid intake in the previous 24 hours were
also recorded.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

Webster 2006  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants All female patients who were undergoing surgery

Inclusion criteria: 
IUC durations of at least 36 hours

Exclusion criteria: 
history of urinary tract infection or urinary incontinence in the preceding 12 months, patients whose
urinalysis identified bacteriuria, and patients with spinal cord injuries and muscular degenerative dis-
orders 
Baseline residual urinary volume of more than 25 ml were not considered. Patients who had taken
medication known to cause bladder dystonia or urinary retention were not allowed to continue in the
study

Sample size 8 women

Age range 22-40 years

Interventions Group 1 
Bladder reconditioning 
(n= 4 )

Group 2 
No reconditioning (n=4)

Outcomes Mean time to first void 
Group 1 
1.92 hours 
Group 2 
2.75 hours 
(t = -2.82, df =6, p<0.05)

Post indwelling catheterisation residual urine volume 
T= 0.79, df=6, p>0.05)

Group 1 
One patient complained of urethral burning during the first micturition 

Williamson 1982 
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2 patients stated they were aware of sensations of bladder filling during the process but denied any
pain or pressure 
Group 2 
One patient experienced bladder and sphincter spasms

When compared to baseline RUV the control groups RUV increased 10 times over its baseline which was
clinically significant

Notes Reconditioning included clamping to prevent drainage of urine for 3 hour cycles. At the end of 3 hours
the drainage tubing was unclamped for 5 minutes to allow complete emptying. Tubing was reclamped
for 3 hours followed by 5 minutes drainage period and a final 3 hours followed by 5 minutes drainage

Reconditioning was conducted by the investigator After catheter removal each subject in both groups
maintained a minimum fluid intake of 100 ml/hour

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Williamson 1982  (Continued)

 
 

Methods RCT 
Stratified randomisation Method of allocation using marked easily identifiable envelopes

Participants 75 consecutive 
patients undergoing TURP

Exclusion criterion 
inability of the patient to give consent

Interventions Group 1 
Bladder infusion with normal saline by gravity from a 500-mL bag, until the patient felt that their blad-
der was full. (n=37)

Group 2 
Catheter removed at 06.00 hours and patient advised to rink fluids (n=38)

Outcomes Ready for discharge same day as ToV 
Group 1 
23/37 (62%) 
Group 2 1 
4/38 (37%) 
P<0.0)

Discharged same day as ToV 
Group 1 
7/37 (19%) 
Group 2 
5/38 (13%)

Notes A ToV was carried out on the second day after TURP in 
all patients

Risk of bias

Wilson 2000 
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Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Wilson 2000  (Continued)

 
 

Methods RCT 
Method of allocation not stated

Participants 103 males undergoing Transurethral resection of the prostate (TURP)

Mean age 70.8 
Age range 50-89

No exclusion criteria stated

Both groups comparable for age and catheter duration

Interventions Group 1 
Removal of catheter between 6 am and 7 am (n=51)

Group 2 
Removal of catheter between 10 pm and 11 pm (n=52)

Outcomes Urinary retention 
(number of patients who developed urinary retention and required recatheterisation following re-
moval of the catheter)

Group 1 
4/51 (7.8%)

Group 2 
3/52 (3.7%)

(difference not statistically significant)

Time interval between IUC removal and recatheterisation

Group 1 
12-48 hours

Group 2 
7-24 hours

Notes All patients were catheterised using a 3-way Simplastic urethral catheter size 20 or 22 French gauge

Higher incidence of postoperative retention in patients with preoperative retention

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Wyman 1987 

APR = abdominoperineal resection
DVT = deep vein thrombosis
IUC = indwelling urethral catheter
LAR = low anterior resection
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RCT = randomised controlled trial
RUV = residual urine volume
TUIP = transurethral incision of the prostate
TURP = transurethral resection of the prostate
UTI = urinary tract infection
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bristoll 1989 This trial compare the effect of threshhold clamping compared to free drainage on blood pressure,
pulse and blood loss. None of these outcomes were prespecified.

Cleland 1971 Comparative study of interventions to prevent infection.

Downey 1997 Not a randomised or quasi-randomised study.

Hewitt 2001 Does not address the outcomes of interest

Mamo 1991 Retrospective study - not a randomised or quasi-randomised study.

Miller 1960 Describes outcomes between closed and open drainage system.

Nadu 2001 Not a randomised or quasi-randomised study.

Pellegrini 1995 Compares intermittent catheterisation

Rabkin 1998 Not a randomised or quasi-randomised study

Ross 1966 This trial compares infection rates when indwelling catheters were inserted with and without the
application of topical antibiotics

Souto 1999 Group allocation determined on clinical criteria ie not a randomised or quasi-randomised study

Watt 1998 Not a randomised or quasi-randomised study

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   REMOVAL OF IUC AT ONE TIME OF DAY VERSUS ANOTHER TIME OF DAY

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Volume of the first void 2 231 Mean Difference (IV, Fixed, 95% CI) 30.72 [-4.38, 65.81]

2 Volume of the first void 4   difference (Fixed, 95% CI) Subtotals only

2.1 Following urological surgery and
procedures (all studies)

3 488 difference (Fixed, 95% CI) 95.82 [62.02, 129.62]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2.2 Following urological surgery and
procedures (Studies with exact p
values)

1 160 difference (Fixed, 95% CI) 91.0 [46.33, 135.67]

2.3 Following TURP 1 48 difference (Fixed, 95% CI) 27.0 [22.73, 31.27]

3 Volume of first void     Other data No numeric data

3.1 Following gynaecological
surgery

    Other data No numeric data

3.2 Following bladder neck incision     Other data No numeric data

3.3 Following TURP     Other data No numeric data

4 Time to first void 2 245 Mean Difference (IV, Fixed, 95% CI) 0.99 [0.24, 1.73]

5 Time to first void 4   difference (Fixed, 95% CI) Subtotals only

5.1 Following urological surgery and
procedures (all studies)

3 488 difference (Fixed, 95% CI) 46.85 [29.53, 64.18]

5.2 Following urological surgery and
procedures (studies with exact p
values)

1 160 difference (Fixed, 95% CI) 41.0 [15.43, 66.57]

5.3 Following TURP 1 48 difference (Fixed, 95% CI) 15.0 [-66.82, 96.82]

6 Time to first void (no SDs)     Other data No numeric data

6.1 Following gynaecological
surgery

    Other data No numeric data

6.2 Following TURP     Other data No numeric data

7 Length of hospitalization 6 692 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.64, 0.79]

7.1 Number of patients not dis-
charged on day of IUC removal (uro-
logical procedures and surgery)

4 572 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.62, 0.78]

7.2 Number of patients not dis-
charged on day of IUC removal
(TURP)

2 120 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.63, 1.01]

8 Removal of catheter to discharge
decision

2 272 Mean Difference (IV, Fixed, 95% CI) 0.08 [-5.96, 6.12]

9 Length of hospitalization     Other data No numeric data

9.1 Gynaecological surgery involving
the bladder /urethra

    Other data No numeric data
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

9.2 Gynaecological surgery not in-
volving the bladder/urethra

    Other data No numeric data

9.3 Following TURP     Other data No numeric data

10 Incidence of recatheterization 8 1690 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.58, 1.08]

10.1 TURP 2 186 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.36, 2.35]

10.2 Urological surgery and proce-
dures

4 1214 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.60, 1.33]

10.3 Gynaecological surgery 1 95 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.18, 1.04]

10.4 General medical and surgical
patients

1 195 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.38, 1.66]

11 IUC not removed on time 3   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

12 Post discharge urinary retention 1 170 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.38, 2.48]

13 Post discharge difficulty in pass-
ing urine

1 170 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [0.45, 2.71]

14 Post discharge pain when pass-
ing urine

1 170 Risk Ratio (M-H, Fixed, 95% CI) 2.20 [0.70, 6.86]

15 Post discharge loin pain 1 170 Risk Ratio (M-H, Fixed, 95% CI) 3.91 [0.45, 34.24]

16 Post discharge fever 1 170 Risk Ratio (M-H, Fixed, 95% CI) 1.71 [0.52, 5.62]

17 Post discharge incontinence 1 170 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.25, 1.53]

 
 

Analysis 1.1.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 1 Volume of the first void.

Study or subgroup Midnight Morning Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Chillington 1992 35 198 (111) 48 145 (113) 51.88% 53[4.27,101.73]

Webster 2006 68 221.4
(142.9)

80 214.7
(171.1)

48.12% 6.7[-43.89,57.29]

   

Total *** 103   128   100% 30.72[-4.38,65.81]

Heterogeneity: Tau2=0; Chi2=1.67, df=1(P=0.2); I2=40.09%  

Test for overall effect: Z=1.72(P=0.09)  

Favours morning 105-10 -5 0 Favours midnight
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Analysis 1.2.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 2 Volume of the first void.

Study or subgroup Midnight Morning difference difference Weight difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.2.1 Following urological surgery and procedures (all studies)  

Crowe 1994 115 127 100 (30.017) 33.01% 100[41.17,158.83]

Kelleher 2002 80 80 91 (22.79) 57.27% 91[46.33,135.67]

Noble 1990 40 46 110 (55.315) 9.72% 110[1.58,218.42]

Subtotal (95% CI)       100% 95.82[62.02,129.62]

Heterogeneity: Tau2=0; Chi2=0.13, df=2(P=0.94); I2=0%  

Test for overall effect: Z=5.56(P<0.0001)  

   

1.2.2 Following urological surgery and procedures (Studies with exact p val-
ues)

 

Kelleher 2002 80 80 91 (22.79) 100% 91[46.33,135.67]

Subtotal (95% CI)       100% 91[46.33,135.67]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.99(P<0.0001)  

   

1.2.3 Following TURP  

McDonald 1999 20 28 27 (2.18) 100% 27[22.73,31.27]

Subtotal (95% CI)       100% 27[22.73,31.27]

Heterogeneity: Not applicable  

Test for overall effect: Z=12.39(P<0.0001)  

Test for subgroup differences: Chi2=23.23, df=1 (P<0.0001), I2=91.39%  

Favours morning 1000500-1000 -500 0 Favours midnight

 
 

Analysis 1.3.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 3 Volume of first void.

Volume of first void

Study Midnight removal Morning removal Significance

Following gynaecological surgery

Ind 1993 275 ml (range 10 to 600 ml) 100 ml (range 5 to 450 ml) P<0.0001

Following bladder neck incision

Lyth 1997 385 ml 343 ml not given

Following TURP

Ganta 2005 Mean Volume 
131 mls

Mean Volume 
152 mls

Not significant

 
 

Analysis 1.4.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF
DAY VERSUS ANOTHER TIME OF DAY, Outcome 4 Time to first void.

Study or subgroup Midnight Morning Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Chillington 1992 35 4.5 (3.4) 48 3.9 (3.8) 22.94% 0.6[-0.96,2.16]

Webster 2006 79 4.9 (2.9) 83 3.8 (2.6) 77.06% 1.1[0.25,1.95]

   

Total *** 114   131   100% 0.99[0.24,1.73]

Heterogeneity: Tau2=0; Chi2=0.31, df=1(P=0.58); I2=0%  

Favours morning 105-10 -5 0 Favours midnight
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Study or subgroup Midnight Morning Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=2.59(P=0.01)  

Favours morning 105-10 -5 0 Favours midnight

 
 

Analysis 1.5.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF
DAY VERSUS ANOTHER TIME OF DAY, Outcome 5 Time to first void.

Study or subgroup Midnight Morning difference difference Weight difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.5.1 Following urological surgery and procedures (all studies)  

Crowe 1994 115 127 45 (15.009) 34.69% 45[15.58,74.42]

Kelleher 2002 80 80 41 (13.047) 45.9% 41[15.43,66.57]

Noble 1990 40 46 64 (20.062) 19.41% 64[24.68,103.32]

Subtotal (95% CI)       100% 46.85[29.53,64.18]

Heterogeneity: Tau2=0; Chi2=0.95, df=2(P=0.62); I2=0%  

Test for overall effect: Z=5.3(P<0.0001)  

   

1.5.2 Following urological surgery and procedures (studies with exact p values)  

Kelleher 2002 80 80 41 (13.047) 100% 41[15.43,66.57]

Subtotal (95% CI)       100% 41[15.43,66.57]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.14(P=0)  

   

1.5.3 Following TURP  

McDonald 1999 20 28 15 (41.748) 100% 15[-66.82,96.82]

Subtotal (95% CI)       100% 15[-66.82,96.82]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.36(P=0.72)  

Test for subgroup differences: Chi2=0.64, df=1 (P=0.73), I2=0%  

Favours morning 1000500-1000 -500 0 Favours midnight

 
 

Analysis 1.6.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 6 Time to first void (no SDs).

Time to first void (no SDs)

Study Midnight removal Morning removal Significance Difference Weight

Following gynaecological surgery

Ind 1993 Median time 
3 hours 20 mins

Median time 
5 hours

P =0.012    

Following TURP

Ganta 2005 Mean Time 
134 minutes

Mean Time 
122 minutes

Not significant    
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Analysis 1.7.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 7 Length of hospitalization.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.7.1 Number of patients not discharged on day of IUC removal (uro-
logical procedures and surgery)

 

Crowe 1994 91/115 120/127 44.96% 0.84[0.76,0.93]

Ganta 2005 5/44 3/40 1.24% 1.52[0.39,5.94]

Kelleher 2002 29/80 62/80 24.44% 0.47[0.34,0.64]

Noble 1990 17/40 36/46 13.2% 0.54[0.37,0.8]

Subtotal (95% CI) 279 293 83.84% 0.69[0.62,0.78]

Total events: 142 (Midnight), 221 (Morning)  

Heterogeneity: Tau2=0; Chi2=21.76, df=3(P<0.0001); I2=86.21%  

Test for overall effect: Z=6.25(P<0.0001)  

   

1.7.2 Number of patients not discharged on day of IUC removal (TURP)  

McDonald 1999 2/19 10/26 3.33% 0.27[0.07,1.11]

Wilson 2000 30/37 33/38 12.83% 0.93[0.77,1.14]

Subtotal (95% CI) 56 64 16.16% 0.8[0.63,1.01]

Total events: 32 (Midnight), 43 (Morning)  

Heterogeneity: Tau2=0; Chi2=4.65, df=1(P=0.03); I2=78.51%  

Test for overall effect: Z=1.84(P=0.07)  

   

Total (95% CI) 335 357 100% 0.71[0.64,0.79]

Total events: 174 (Midnight), 264 (Morning)  

Heterogeneity: Tau2=0; Chi2=28.72, df=5(P<0.0001); I2=82.59%  

Test for overall effect: Z=6.47(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours midnight 100.1 50.2 20.5 1 Favours morning

 
 

Analysis 1.8.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY VERSUS
ANOTHER TIME OF DAY, Outcome 8 Removal of catheter to discharge decision.

Study or subgroup Midnight Morning Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Lyth 1997 39 23.3 (12.4) 33 23.3 (13.6) 99.47% 0[-6.06,6.06]

Webster 2006 97 206.4
(330.3)

103 190.9
(261.1)

0.53% 15.5[-67.34,98.34]

   

Total *** 136   136   100% 0.08[-5.96,6.12]

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.71); I2=0%  

Test for overall effect: Z=0.03(P=0.98)  

FAVOURS MIDNIGHT 105-10 -5 0 FAVOURS MORNING

 
 

Analysis 1.9.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 9 Length of hospitalization.

Length of hospitalization

Study Midnight removal Morning removal significance difference weight

Gynaecological surgery involving the bladder /urethra

Ind 1993 9 days 12 days p=0.043    
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Length of hospitalization

Study Midnight removal Morning removal significance difference weight

(range 4-17 days) (range 5-20 days)

Gynaecological surgery not involving the bladder/urethra

Ind 1993 6 days 
(range 1-14 days)

7 days 
(range 2-18 days)

     

Following TURP

Chillington 1992 4.7 days 5.4 days      

 
 

Analysis 1.10.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 10 Incidence of recatheterization.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.10.1 TURP  

Chillington 1992 4/35 5/48 5.6% 1.1[0.32,3.79]

Wyman 1987 3/52 4/51 5.37% 0.74[0.17,3.12]

Subtotal (95% CI) 87 99 10.97% 0.92[0.36,2.35]

Total events: 7 (Midnight), 9 (Morning)  

Heterogeneity: Tau2=0; Chi2=0.17, df=1(P=0.68); I2=0%  

Test for overall effect: Z=0.17(P=0.86)  

   

1.10.2 Urological surgery and procedures  

Crowe 1994 29/115 32/127 40.41% 1[0.65,1.55]

Ganta 2005 0/44 2/40 3.48% 0.18[0.01,3.68]

Kelleher 2002 4/80 4/80 5.31% 1[0.26,3.86]

Lyth 1997 0/385 2/343 3.51% 0.18[0.01,3.7]

Subtotal (95% CI) 624 590 52.71% 0.89[0.6,1.33]

Total events: 33 (Midnight), 40 (Morning)  

Heterogeneity: Tau2=0; Chi2=2.45, df=3(P=0.48); I2=0%  

Test for overall effect: Z=0.56(P=0.58)  

   

1.10.3 Gynaecological surgery  

Ind 1993 6/49 13/46 17.82% 0.43[0.18,1.04]

Subtotal (95% CI) 49 46 17.82% 0.43[0.18,1.04]

Total events: 6 (Midnight), 13 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.86(P=0.06)  

   

1.10.4 General medical and surgical patients  

Webster 2006 11/97 14/98 18.5% 0.79[0.38,1.66]

Subtotal (95% CI) 97 98 18.5% 0.79[0.38,1.66]

Total events: 11 (Midnight), 14 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

   

Total (95% CI) 857 833 100% 0.8[0.58,1.08]

Total events: 57 (Midnight), 76 (Morning)  

Heterogeneity: Tau2=0; Chi2=5.14, df=7(P=0.64); I2=0%  

Test for overall effect: Z=1.46(P=0.14)  

Test for subgroup differences: Not applicable  

Favours midnight 100.1 50.2 20.5 1 Favours morning
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Analysis 1.11.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 11 IUC not removed on time.

Study or subgroup Midnight Morning Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Chillington 1992 4/35 1/48 5.49[0.64,46.98]

Kelleher 2002 11/80 56/80 0.2[0.11,0.35]

Noble 1990 2/40 14/46 0.16[0.04,0.68]

FAVOURS MIDNIGHT 100.1 50.2 20.5 1 FAVOURS MORNING

 
 

Analysis 1.12.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY VERSUS
ANOTHER TIME OF DAY, Outcome 12 Post discharge urinary retention.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 8/86 8/84 100% 0.98[0.38,2.48]

   

Total (95% CI) 86 84 100% 0.98[0.38,2.48]

Total events: 8 (Midnight), 8 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.05(P=0.96)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.13.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY VERSUS
ANOTHER TIME OF DAY, Outcome 13 Post discharge di>iculty in passing urine.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 9/86 8/84 100% 1.1[0.45,2.71]

   

Total (95% CI) 86 84 100% 1.1[0.45,2.71]

Total events: 9 (Midnight), 8 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.14.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY VERSUS
ANOTHER TIME OF DAY, Outcome 14 Post discharge pain when passing urine.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 9/86 4/84 100% 2.2[0.7,6.86]

   

Total (95% CI) 86 84 100% 2.2[0.7,6.86]

Total events: 9 (Midnight), 4 (Morning)  

Heterogeneity: Not applicable  

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=1.36(P=0.18)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.15.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 15 Post discharge loin pain.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 4/86 1/84 100% 3.91[0.45,34.24]

   

Total (95% CI) 86 84 100% 3.91[0.45,34.24]

Total events: 4 (Midnight), 1 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.16.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 16 Post discharge fever.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 7/86 4/84 100% 1.71[0.52,5.62]

   

Total (95% CI) 86 84 100% 1.71[0.52,5.62]

Total events: 7 (Midnight), 4 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.88(P=0.38)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.17.   Comparison 1 REMOVAL OF IUC AT ONE TIME OF DAY
VERSUS ANOTHER TIME OF DAY, Outcome 17 Post discharge incontinence.

Study or subgroup Midnight Morning Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Webster 2006 7/86 11/84 100% 0.62[0.25,1.53]

   

Total (95% CI) 86 84 100% 0.62[0.25,1.53]

Total events: 7 (Midnight), 11 (Morning)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.04(P=0.3)  

Favours treatment 100.1 50.2 20.5 1 Favours control
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Comparison 2.   SHORT VERSUS LONGER DURATION OF CATHETER USE

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Short term urinary retention / delayed void-
ing after catheter removal

6   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 3 day policy versus 28 day policy after ure-
throtomy

1 40 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 69.52]

1.2 Immediate versus delay of 1 day before
catheter removal after acute urinary retention

1 38 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.63, 1.29]

1.3 Immediate versus delay of 2 days before
catheter removal after acute urinary retention

1 40 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.74, 1.74]

1.4 1 day delay versus 2 day delay before
catheter removal after acute urinary retention

1 42 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [0.86, 1.85]

1.5 1 day versus 3 day policy after gynaecologi-
cal surgery

1 91 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.65, 2.72]

1.6 1 day policy versus 5 day policy after total
mesorectum excision

1 95 Risk Ratio (M-H, Fixed, 95% CI) 3.29 [1.17, 9.26]

1.7 1 day policy versus 5 day policy after rectal
excision

1 31 Risk Ratio (M-H, Fixed, 95% CI) 3.2 [0.76, 13.46]

1.8 1 day versus 5 day policy after colposus-
pension

1 85 Risk Ratio (M-H, Fixed, 95% CI) 7.16 [0.38,
134.58]

1.9 1 day delay versus 2 day delay before
catheter removal after surgery for prostatic hy-
perplasia

1 104 Risk Ratio (M-H, Fixed, 95% CI) 4.64 [0.23, 94.28]

2 Number needing to be re-catheterised 6   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

2.1 1 day versus 2 day policy after transurethral
resection of prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 2 day policy versus usual care (surgeons
orders) after transurethral resection of the
prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 1 day policy versus usual care (surgeons or-
ders) after transurethral incision of the prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.4 1 day versus 3 day policy after gynaecologi-
cal surgery

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.5 Immediate removal policy after hysterecto-
my versus 1 day later policy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.6 1 day versus 5 day policy after anterior col-
porrhaphy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2.7 1 day policy versus immediate removal pol-
icy for urinary retention

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Chronic urinary retention 2   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

3.1 1 day policy versus 5 day policy after rectal
resection

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 2 day policy versus usual care (surgeons
orders) after transurethral resection of the
prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.3 1 day policy versus usual care (surgeons or-
ders) after transurethral incision of prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Urinary tract infection 9   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 1 day versus 2 day policy after transurethral
resection of prostate

1 59 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.05, 5.40]

4.2 1 day policy versus usual care (surgeons
orders) policy after transurethral incision of
prostate

1 104 Risk Ratio (M-H, Fixed, 95% CI) 1.5 [0.45, 5.01]

4.3 2 day policy versus usual care (surgeons
orders) after transurethral resection of the
prostate

1 109 Risk Ratio (M-H, Fixed, 95% CI) 0.51 [0.10, 2.67]

4.4 1 day versus 3 day policy after gynaecologi-
cal surgery

2 164 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.30, 1.03]

4.5 1 day policy versus 5 day policy after total
mesorectum excision

1 95 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.29, 1.01]

4.6 1 day policy versus 5 day policy after rectal
excision

1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.07, 1.24]

4.7 Immediate removal policy after hysterecto-
my versus 1 day later policy

1 250 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.21, 4.86]

4.8 1 day versus 5 day policy after anterior col-
porrhaphy

1 94 Risk Ratio (M-H, Fixed, 95% CI) 0.11 [0.03, 0.43]

4.9 1 day policy versus immediate removal pol-
icy for urinary retention

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.02, 8.39]

4.10 1 day versus 5 day policy after colposus-
pension

1 85 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.30, 1.71]

5 Urinary Tract Infection (by gender) 1 126 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.28, 0.87]

5.1 Males 1 62 Risk Ratio (M-H, Fixed, 95% CI) 0.49 [0.18, 1.29]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

5.2 Females 1 64 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.25, 0.99]

6 Urethral pain and discharge 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

6.1 3 day policy versus 28 day policy after ure-
throtomy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Secondary haemorrhage 2   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

7.1 1 day versus 2 day policy after transurethral
resection of prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 1 day delay versus 2 day delay before
catheter removal after surgery for prostatic hy-
perplasia

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Deep venous thrombosis 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

8.1 1 day versus 2 day policy after transurethral
resection of prostate

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Epidiymitis 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

9.1 3 day policy versus 28 day policy after ure-
throtomy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Recurrence of strictures at 6 months 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

10.1 3 day policy versus 28 day policy after ure-
throtomy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

11 Recurrence of strictures at 12 months 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

11.1 3 day policy versus 28 day policy after ure-
throtomy

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12 Recurrence of strictures (no time frame) 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

12.1 1 day policy versus 14 day policy after ure-
throtomy (outcome assessed using flow rate)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.2 1 day policy versus 14 day policy after ure-
throtomy (outcome assessed using urethrogra-
phy)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

13 Long term urinary complications (unspeci-
fied)

1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

13.1 1 day versus 5 day policy after rectal resec-
tion

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

14 Post operative fever 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

14.1 Immediate removal policy after hysterec-
tomy versus 1 day later policy

1   Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

15 Length of hospitalisation 3   difference (Fixed, 95% CI) Subtotals only

15.1 Following TURP 2 168 difference (Fixed, 95% CI) -1.20 [-1.71,
-0.68]

15.2 Following transurethral incision of the
prostate (TUIP)

1 104 difference (Fixed, 95% CI) -2.4 [-3.79, -1.01]

15.3 Following retropubic surgery (colposus-
pension in women)

1 91 difference (Fixed, 95% CI) -0.6 [-1.31, 0.11]

16 Length of hospitalisation 2 146 Mean Difference (IV, Fixed, 95% CI) -1.94 [-2.61,
-1.27]

16.1 Immediate removal policy versus 1 day
policy for urinary retention

1 60 Mean Difference (IV, Fixed, 95% CI) -1.10 [-2.77, 0.57]

16.2 1 day versus 5 day policy after colposus-
pension

1 86 Mean Difference (IV, Fixed, 95% CI) -2.10 [-2.83,
-1.37]

17 Length of hospitalisation     Other data No numeric data

17.1 1 day versus 5 day policy after anterior col-
porrhaphy

    Other data No numeric data

18 Patient dissatisfaction 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
ed

 
 

Analysis 2.1.   Comparison 2 SHORT VERSUS LONGER DURATION OF CATHETER USE,
Outcome 1 Short term urinary retention / delayed voiding aLer catheter removal.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.1 3 day policy versus 28 day policy after urethrotomy  

Nielson 1985 1/20 0/20 100% 3[0.13,69.52]

Subtotal (95% CI) 20 20 100% 3[0.13,69.52]

Total events: 1 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

   

Favours short 100.1 50.2 20.5 1 Favours long
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.2 Immediate versus delay of 1 day before catheter removal after
acute urinary retention

 

Taube 1989 13/18 16/20 100% 0.9[0.63,1.29]

Subtotal (95% CI) 18 20 100% 0.9[0.63,1.29]

Total events: 13 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.58)  

   

2.1.3 Immediate versus delay of 2 days before catheter removal after
acute urinary retention

 

Taube 1989 13/18 14/22 100% 1.13[0.74,1.74]

Subtotal (95% CI) 18 22 100% 1.13[0.74,1.74]

Total events: 13 (Treatment), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

   

2.1.4 1 day delay versus 2 day delay before catheter removal after
acute urinary retention

 

Taube 1989 16/20 14/22 100% 1.26[0.86,1.85]

Subtotal (95% CI) 20 22 100% 1.26[0.86,1.85]

Total events: 16 (Treatment), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

   

2.1.5 1 day versus 3 day policy after gynaecological surgery  

Schiotz 1996 13/45 10/46 100% 1.33[0.65,2.72]

Subtotal (95% CI) 45 46 100% 1.33[0.65,2.72]

Total events: 13 (Treatment), 10 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.78(P=0.44)  

   

2.1.6 1 day policy versus 5 day policy after total mesorectum excision  

Benoist 1999 14/49 4/46 100% 3.29[1.17,9.26]

Subtotal (95% CI) 49 46 100% 3.29[1.17,9.26]

Total events: 14 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.25(P=0.02)  

   

2.1.7 1 day policy versus 5 day policy after rectal excision  

Benoist 1999 6/15 2/16 100% 3.2[0.76,13.46]

Subtotal (95% CI) 15 16 100% 3.2[0.76,13.46]

Total events: 6 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

   

2.1.8 1 day versus 5 day policy after colposuspension  

Sun 2004 3/42 0/43 100% 7.16[0.38,134.58]

Subtotal (95% CI) 42 43 100% 7.16[0.38,134.58]

Total events: 3 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

   

Favours short 100.1 50.2 20.5 1 Favours long
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.9 1 day delay versus 2 day delay before catheter removal after
surgery for prostatic hyperplasia

 

Toscano 2001 2/54 0/50 100% 4.64[0.23,94.28]

Subtotal (95% CI) 54 50 100% 4.64[0.23,94.28]

Total events: 2 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.2.   Comparison 2 SHORT VERSUS LONGER DURATION OF
CATHETER USE, Outcome 2 Number needing to be re-catheterised.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.2.1 1 day versus 2 day policy after transurethral resection of prostate  

Koh 1994 3/29 3/30 1.03[0.23,4.71]

   

2.2.2 2 day policy versus usual care (surgeons orders) after transurethral resection of the
prostate

 

Irani 1995 4/54 4/55 1.02[0.27,3.87]

   

2.2.3 1 day policy versus usual care (surgeons orders) after transurethral incision of the
prostate

 

Irani 1995 1/52 3/52 0.33[0.04,3.1]

   

2.2.4 1 day versus 3 day policy after gynaecological surgery  

Schiotz 1996 5/45 3/46 1.7[0.43,6.71]

   

2.2.5 Immediate removal policy after hysterectomy versus 1 day later policy  

Dunn 2003 3/125 6/125 0.5[0.13,1.96]

   

2.2.6 1 day versus 5 day policy after anterior colporrhaphy  

Hakvoort 2004 19/48 4/46 4.55[1.68,12.37]

   

2.2.7 1 day policy versus immediate removal policy for urinary retention  

Lau 2004 2/29 1/31 2.14[0.2,22.34]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.3.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 3 Chronic urinary retention.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.3.1 1 day policy versus 5 day policy after rectal resection  

Benoist 1999 4/64 4/62 0.97[0.25,3.7]

   

2.3.2 2 day policy versus usual care (surgeons orders) after transurethral resection of the
prostate
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Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Irani 1995 1/54 1/55 1.02[0.07,15.87]

   

2.3.3 1 day policy versus usual care (surgeons orders) after transurethral incision of
prostate

 

Irani 1995 1/52 2/52 0.5[0.05,5.35]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.4.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 4 Urinary tract infection.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.4.1 1 day versus 2 day policy after transurethral resection of prostate  

Koh 1994 1/29 2/30 100% 0.52[0.05,5.4]

Subtotal (95% CI) 29 30 100% 0.52[0.05,5.4]

Total events: 1 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.55(P=0.58)  

   

2.4.2 1 day policy versus usual care (surgeons orders) policy after
transurethral incision of prostate

 

Irani 1995 6/52 4/52 100% 1.5[0.45,5.01]

Subtotal (95% CI) 52 52 100% 1.5[0.45,5.01]

Total events: 6 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

2.4.3 2 day policy versus usual care (surgeons orders) after
transurethral resection of the prostate

 

Irani 1995 2/54 4/55 100% 0.51[0.1,2.67]

Subtotal (95% CI) 54 55 100% 0.51[0.1,2.67]

Total events: 2 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.8(P=0.42)  

   

2.4.4 1 day versus 3 day policy after gynaecological surgery  

Guzman 1994 3/37 6/36 27.76% 0.49[0.13,1.8]

Schiotz 1996 9/45 16/46 72.24% 0.57[0.28,1.16]

Subtotal (95% CI) 82 82 100% 0.55[0.3,1.03]

Total events: 12 (Treatment), 22 (Control)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=1.88(P=0.06)  

   

2.4.5 1 day policy versus 5 day policy after total mesorectum excision  

Benoist 1999 11/49 19/46 100% 0.54[0.29,1.01]

Subtotal (95% CI) 49 46 100% 0.54[0.29,1.01]

Total events: 11 (Treatment), 19 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.91(P=0.06)  
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.4.6 1 day policy versus 5 day policy after rectal excision  

Benoist 1999 2/15 7/16 100% 0.3[0.07,1.24]

Subtotal (95% CI) 15 16 100% 0.3[0.07,1.24]

Total events: 2 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.66(P=0.1)  

   

2.4.7 Immediate removal policy after hysterectomy versus 1 day later
policy

 

Dunn 2003 3/125 3/125 100% 1[0.21,4.86]

Subtotal (95% CI) 125 125 100% 1[0.21,4.86]

Total events: 3 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.4.8 1 day versus 5 day policy after anterior colporrhaphy  

Hakvoort 2004 2/48 18/46 100% 0.11[0.03,0.43]

Subtotal (95% CI) 48 46 100% 0.11[0.03,0.43]

Total events: 2 (Treatment), 18 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.13(P=0)  

   

2.4.9 1 day policy versus immediate removal policy for urinary reten-
tion

 

Lau 2004 0/29 1/31 100% 0.36[0.02,8.39]

Subtotal (95% CI) 29 31 100% 0.36[0.02,8.39]

Total events: 0 (Treatment), 1 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.64(P=0.52)  

   

2.4.10 1 day versus 5 day policy after colposuspension  

Sun 2004 7/42 10/43 100% 0.72[0.3,1.71]

Subtotal (95% CI) 42 43 100% 0.72[0.3,1.71]

Total events: 7 (Treatment), 10 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.5.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 5 Urinary Tract Infection (by gender).

Study or subgroup 1 day 5 days Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.5.1 Males  

Benoist 1999 5/33 9/29 36.78% 0.49[0.18,1.29]

Subtotal (95% CI) 33 29 36.78% 0.49[0.18,1.29]

Total events: 5 (1 day), 9 (5 days)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.44(P=0.15)  

   

Favours 1 day 1000.01 100.1 1 Favours 5 days
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Study or subgroup 1 day 5 days Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.5.2 Females  

Benoist 1999 8/31 17/33 63.22% 0.5[0.25,0.99]

Subtotal (95% CI) 31 33 63.22% 0.5[0.25,0.99]

Total events: 8 (1 day), 17 (5 days)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.99(P=0.05)  

   

Total (95% CI) 64 62 100% 0.5[0.28,0.87]

Total events: 13 (1 day), 26 (5 days)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.97); I2=0%  

Test for overall effect: Z=2.45(P=0.01)  

Test for subgroup differences: Not applicable  

Favours 1 day 1000.01 100.1 1 Favours 5 days

 
 

Analysis 2.6.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 6 Urethral pain and discharge.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.6.1 3 day policy versus 28 day policy after urethrotomy  

Nielson 1985 0/20 2/20 0.2[0.01,3.92]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.7.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 7 Secondary haemorrhage.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.7.1 1 day versus 2 day policy after transurethral resection of prostate  

Koh 1994 0/29 1/30 0.34[0.01,8.13]

   

2.7.2 1 day delay versus 2 day delay before catheter removal after surgery for prostatic
hyperplasia

 

Toscano 2001 5/54 3/50 1.54[0.39,6.13]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.8.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 8 Deep venous thrombosis.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.8.1 1 day versus 2 day policy after transurethral resection of prostate  

Koh 1994 1/29 0/30 3.1[0.13,73.14]

Favours short 100.1 50.2 20.5 1 Favours long
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Analysis 2.9.   Comparison 2 SHORT VERSUS LONGER DURATION OF CATHETER USE, Outcome 9 Epidiymitis.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.9.1 3 day policy versus 28 day policy after urethrotomy  

Nielson 1985 0/20 2/20 0.2[0.01,3.92]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.10.   Comparison 2 SHORT VERSUS LONGER DURATION OF
CATHETER USE, Outcome 10 Recurrence of strictures at 6 months.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.10.1 3 day policy versus 28 day policy after urethrotomy  

Nielson 1985 3/20 3/20 1[0.23,4.37]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.11.   Comparison 2 SHORT VERSUS LONGER DURATION OF
CATHETER USE, Outcome 11 Recurrence of strictures at 12 months.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.11.1 3 day policy versus 28 day policy after urethrotomy  

Nielson 1985 4/20 4/20 1[0.29,3.45]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.12.   Comparison 2 SHORT VERSUS LONGER DURATION OF
CATHETER USE, Outcome 12 Recurrence of strictures (no time frame).

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.12.1 1 day policy versus 14 day policy after urethrotomy (outcome assessed using flow
rate)

 

Hansen 1984 12/21 11/22 1.14[0.65,2]

   

2.12.2 1 day policy versus 14 day policy after urethrotomy (outcome assessed using ure-
thrography)

 

Hansen 1984 16/21 14/22 1.2[0.81,1.78]

Favours short 100.1 50.2 20.5 1 Favours long
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Analysis 2.13.   Comparison 2 SHORT VERSUS LONGER DURATION OF
CATHETER USE, Outcome 13 Long term urinary complications (unspecified).

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.13.1 1 day versus 5 day policy after rectal resection  

Benoist 1999 10/64 5/62 1.94[0.7,5.35]

Favours short 100.1 50.2 20.5 1 Favours long

 
 

Analysis 2.14.   Comparison 2 SHORT VERSUS LONGER
DURATION OF CATHETER USE, Outcome 14 Post operative fever.

Study or subgroup Treatment Control Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.14.1 Immediate removal policy after hysterectomy versus 1 day later policy  

Dunn 2003 6/125 5/125 1.21[0.36,4.07]

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 2.15.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 15 Length of hospitalisation.

Study or subgroup early re-
moval

late re-
moval

difference difference Weight difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

2.15.1 Following TURP  

Irani 1995 54 55 -2.1 (0.621) 17.74% -2.1[-3.32,-0.88]

Koh 1994 29 30 -1 (0.288) 82.26% -1[-1.56,-0.44]

Subtotal (95% CI)       100% -1.2[-1.71,-0.68]

Heterogeneity: Tau2=0; Chi2=2.58, df=1(P=0.11); I2=61.31%  

Test for overall effect: Z=4.57(P<0.0001)  

   

2.15.2 Following transurethral incision of the prostate (TUIP)  

Irani 1995 52 52 -2.4 (0.708) 100% -2.4[-3.79,-1.01]

Subtotal (95% CI)       100% -2.4[-3.79,-1.01]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.39(P=0)  

   

2.15.3 Following retropubic surgery (colposuspension in women)  

Schiotz 1996 45 46 -0.6 (0.36) 100% -0.6[-1.31,0.11]

Subtotal (95% CI)       100% -0.6[-1.31,0.11]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.67(P=0.1)  

Test for subgroup differences: Chi2=5.43, df=1 (P=0.07), I2=63.18%  

Favours early remova 105-10 -5 0 Favours late removal

 
 

Strategies for the removal of short-term indwelling urethral catheters in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

62



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 2.16.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 16 Length of hospitalisation.

Study or subgroup Early removal Late removal Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.16.1 Immediate removal policy versus 1 day policy for urinary retention  

Lau 2004 31 2.2 (2.1) 29 3.3 (4.1) 16.11% -1.1[-2.77,0.57]

Subtotal *** 31   29   16.11% -1.1[-2.77,0.57]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.29(P=0.2)  

   

2.16.2 1 day versus 5 day policy after colposuspension  

Sun 2004 43 5.3 (2) 43 7.4 (1.4) 83.89% -2.1[-2.83,-1.37]

Subtotal *** 43   43   83.89% -2.1[-2.83,-1.37]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.64(P<0.0001)  

   

Total *** 74   72   100% -1.94[-2.61,-1.27]

Heterogeneity: Tau2=0; Chi2=1.16, df=1(P=0.28); I2=13.95%  

Test for overall effect: Z=5.69(P<0.0001)  

Test for subgroup differences: Chi2=1.16, df=1 (P=0.28), I2=13.95%  

Favours early remova 105-10 -5 0 Favours late removal

 
 

Analysis 2.17.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 17 Length of hospitalisation.

Length of hospitalisation

Study early removal later removal      

1 day versus 5 day policy after anterior colporrhaphy

Hakvoort 2004 Mean length of stay 
5.7 days

Mean length of stay 
7 days

P<0.001    

 
 

Analysis 2.18.   Comparison 2 SHORT VERSUS LONGER DURATION
OF CATHETER USE, Outcome 18 Patient dissatisfaction.

Study or subgroup early removal late removal Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Hansen 1984 11/21 16/22 0.72[0.45,1.17]

Favours early 100.1 50.2 20.5 1 Favours late

 
 

Comparison 4.   CLAMPING VERSUS FREE DRAINAGE

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Urinary tract infection 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Clamping versus removal at 24
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1.2 Clamping versus removal at 72
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Urinary retention 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.1 Clamping versus removal at 24
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Clamping versus removal at 72
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Number needing to be re-
catheterised

1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 Clamping versus removal at 24
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Clamping versus removal at 72
hours

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Time to first void     Other data No numeric data

5 Time to first void following re-
moval of IUC

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Incidence of postoperative void-
ing dysfunction (by surgery type )

1 117 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.37, 1.07]

6.1 Patients following abdomi-
no-perineal resection

1 69 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.30, 0.95]

6.2 Lower anterior resection 1 48 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.33, 4.18]

7 Incidence of postoperative dys-
function (by gender)

1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

7.1 Following abdomino-perineal
resection (women)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 Following abdomino-perineal
resection (men)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.3 Following low anterior resec-
tion (women)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.4 Following low anterior resec-
tion (men)

1   Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Analysis 4.1.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE, Outcome 1 Urinary tract infection.

Study or subgroup Clamping Free drainage Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.1.1 Clamping versus removal at 24 hours  

Guzman 1994 3/33 3/37 1.12[0.24,5.18]

   

4.1.2 Clamping versus removal at 72 hours  

Guzman 1994 3/33 6/36 0.55[0.15,2.01]

Favours clamping 100.1 50.2 20.5 1 Favours free drainag

 
 

Analysis 4.2.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE, Outcome 2 Urinary retention.

Study or subgroup clamping free drainage Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.2.1 Clamping versus removal at 24 hours  

Guzman 1994 14/33 9/24 1.13[0.59,2.17]

   

4.2.2 Clamping versus removal at 72 hours  

Guzman 1994 14/33 11/36 1.39[0.74,2.61]

Favours clamping 100.1 50.2 20.5 1 Favours free drainag

 
 

Analysis 4.3.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE, Outcome 3 Number needing to be re-catheterised.

Study or subgroup clamping free drainage Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.3.1 Clamping versus removal at 24 hours  

Guzman 1994 2/33 1/37 2.24[0.21,23.61]

   

4.3.2 Clamping versus removal at 72 hours  

Guzman 1994 2/33 3/36 0.73[0.13,4.08]

Favours clamping 100.1 50.2 20.5 1 Favours free drainag

 
 

Analysis 4.4.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE, Outcome 4 Time to first void.

Time to first void

Study Clamping Free Drainage significance    

Williamson 1982 1.92 hours 2.75 hours p<0.05    

 
 

Analysis 4.5.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE,
Outcome 5 Time to first void following removal of IUC.

Study or subgroup Clamping Free drainage Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Oberst 1981 44 207 (184) 47 325 (168) -118[-190.54,-45.46]

Favours clamping 1000500-1000 -500 0 Favours free drainag
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Analysis 4.6.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE, Outcome
6 Incidence of postoperative voiding dysfunction (by surgery type ).

Study or subgroup Clamping Free drainage Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.6.1 Patients following abdomino-perineal resection  

Oberst 1981 11/37 18/32 84.04% 0.53[0.3,0.95]

Subtotal (95% CI) 37 32 84.04% 0.53[0.3,0.95]

Total events: 11 (Clamping), 18 (Free drainage)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.15(P=0.03)  

   

4.6.2 Lower anterior resection  

Oberst 1981 4/22 4/26 15.96% 1.18[0.33,4.18]

Subtotal (95% CI) 22 26 15.96% 1.18[0.33,4.18]

Total events: 4 (Clamping), 4 (Free drainage)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.26(P=0.8)  

   

Total (95% CI) 59 58 100% 0.63[0.37,1.07]

Total events: 15 (Clamping), 22 (Free drainage)  

Heterogeneity: Tau2=0; Chi2=1.31, df=1(P=0.25); I2=23.4%  

Test for overall effect: Z=1.71(P=0.09)  

Test for subgroup differences: Not applicable  

Favours clamping 100.1 50.2 20.5 1 Favours free drainag

 
 

Analysis 4.7.   Comparison 4 CLAMPING VERSUS FREE DRAINAGE,
Outcome 7 Incidence of postoperative dysfunction (by gender).

Study or subgroup Clamping Free drainage Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.7.1 Following abdomino-perineal resection (women)  

Oberst 1981 4/15 10/15 0.4[0.16,1]

   

4.7.2 Following abdomino-perineal resection (men)  

Oberst 1981 7/15 9/17 0.88[0.44,1.78]

   

4.7.3 Following low anterior resection (women)  

Oberst 1981 0/9 0/12 Not estimable

   

4.7.4 Following low anterior resection (men)  

Oberst 1981 4/13 4/14 1.08[0.34,3.44]

Favours clamping 100.1 50.2 20.5 1 Favours free drainag

 

 

A P P E N D I C E S

Appendix 1. Details of the search methods and terms used for the extra specific searches for this review

Electronic bibliographic databases
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The following electronic bibliographic databases were searched.

CENTRAL (The Cochrane Library 2006, Issue 2), (on web, Update SoLware site, via OVID in July 2006) using the following search
strategy:

1. Urin*
2. Ureth*
3. (1 or 2)
4. Cath*
5. (3 and 4)
6. Time
7. Morn*
8. Night
9. Dawn
10. Dusk
11. Evening
12. AEernoon
13. Noon
14. Day
15. 6AM
16. (6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15)
17. (5 and 16)
18. Suprapubic
19. (17 not 18)
20. Removal
21. (19 and 20)
Key: * = truncation symbol.

MEDLINE (via OVID) (years searched: January 1966 to 12 July 2006) using the following search terms:

1. urinary catheterization/ or catheter, urinary/
2. (catheter$ and (urin$ or urethra$)).mp.
3. 1 or 2
4. (remov$ or withdraw$).mp.
5. Time Factors/
6. (time or timing or morning$ or aEernoon$ or evening$ or night$ or day$).mp.
7. 5 or 6
8. 3 and 4 and 7
Key: / = MeSH term with all subheadings; $ = truncation symbol; mp = map, searches a number of fields including MeSH terms and textwords
in titles and abstracts

EMBASE (years searched: January 1980 to 12 July 2006) using the following search terms:

1. urinary catheterization/ or catheter, urinary/
2. (catheter$ and (urin$ or urethra$)).mp.
3. 1 or 2
4. (remov$ or withdraw$).mp.
5. Time Factors/
6. (time or timing or morning$ or aEernoon$ or evening$ or night$ or day$).mp.
7. 5 or 6
8. 3 and 4 and 7
Key: / = MeSH term with all subheadings; $ = truncation symbol; mp = map, searches a number of fields including EMTREE terms and
textwords in titles and abstracts

CINAHL (years searched: January 1982 to 12 July 2006) using the following search terms:

1. urinary catheterization/ or catheter, urinary/
2. (catheter$ and (urin$ or urethra$)).mp.
3. 1 or 2
4. (remov$ or withdraw$).mp.
5. Time Factors/
6. (time or timing or morning$ or aEernoon$ or evening$ or night$ or day$).mp.
7. 5 or 6
8. 3 and 4 and 7
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Key: / = MeSH term with all subheadings; $ = truncation symbol; mp = map, searches a number of fields including CINAHL subject terms
and textwords in titles and abstracts

Nursing Collection Journals @ OVID (years searched: January 1995 to January 2002) using the following search terms:

1. urinary catheterization/ or catheter, urinary/
2. (catheter$ and (urin$ or urethra$)).mp.
3. 1 or 2
4. (remov$ or withdraw$).mp.
5. Time Factors/
6. (time or timing or morning$ or aEernoon$ or evening$ or night$ or day$).mp.
7. 5 or 6
8. 3 and 4 and 7
Key: / = MeSH term with all subheadings; $ = truncation symbol; mp = map, searches a number of fields including textwords in titles and
abstracts

Conference Proceedings
The following conference proceedings were scanned briefly:

• International Continence Society (ICS), Annual Meeting (1995 to 2000 inclusive);

• International Urogynecological Association (IUGA), Annual Meeting (2000 and 2001);

• Hong Kong Urological Association, Annual Meeting (1995 to 2001 inclusive).

Other Sources
The reference lists of relevant articles were searched for other possible relevant trials. Manufacturers, researchers and experts in the field
were contacted to ask for other possibly relevant trials, published or unpublished.

We did not impose any language or other limits on any of the searches.

W H A T ' S   N E W

 

Date Event Description

13 October 2008 Amended Converted to new review format.

 

H I S T O R Y

Protocol first published: Issue 1, 2003
Review first published: Issue 1, 2005

 

Date Event Description

21 February 2007 New citation required and conclusions
have changed

Substantive amendment. Update Issue 2, 2007. Twenty-six tri-
als (eight new) involving a total of 2933 participants were includ-
ed in this first update of the review. One trial (Guzman 1994) in-
cluded three treatment groups. Eleven (three new) compared
late night versus early morning removal of catheters (Chilling-
ton 1992; Crowe 1994; Ganta 2005; Ind 1993; Kelleher 2002;
Lyth 1997; McDonald 1999; Noble 1990; Webster 2006; Wilson
2000; Wyman 1987); thirteen (five new) compared various du-
rations of catheterisation (Benoist 1999; Dunn 2003; Guzman
1994; Hakvoort 2004; Hansen 1984; Irani 1995; Koh 1994; Lau
2004; Nielson 1985; Schiotz 1996; Sun 2004; Taube 1989; Toscano
2001); and three (Guzman 1994; Oberst 1981; Williamson 1982)
compared clamping to free drainage.
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C O N T R I B U T I O N S   O F   A U T H O R S

The need to undertake the review was identified by the Renal Division at Liverpool Hospital (Australia) in order to develop evidence based
practice guidelines for clinicians. Ritin was responsible for organising the retrieval of papers and obtaining data on unpublished studies.

The design of the review was jointly undertaken by both review authors.

The review was coordinated by Ms Ritin Fernandez. In addition she was responsible for writing to authors for additional information,
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