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Background: The timing of urinary catheter removal after gynecological and obstetric surgery remains
controversial. This meta-analysis investigated the optimal timing of urinary catheter removal.

Methods: The PubMed, Ovid Medline, Cochrane, and Embase databases were searched for literatures
published between 2010 and 2021 relating to randomized controlled studies examining the timing of catheter
removal. The modified Joanna Briggs Institute (JBI) scoring criteria was used to assess the quality of the
literatures. After extracting the literature data, the Revman 5.3 software was used for analysis and to obtain
the statistical forest plots.

Results: A total of 345 literatures were screened and 11 literatures were finally included. Meta-analysis
showed that there was no statistical difference in the occurrence of urinary tract infection (UTT) rate between
extubation at 6 hours and immediately after surgery [odds ratio (OR) =1.66; 95% confidence interval (CI):
0.58 to 4.81; P=0.35], but the urinary retention rate was significantly lower in patients who were extubated
at 6 hours post-surgery compared to immediately after surgery (OR =0.06; 95% CI: 0.01 to 0.36; P=0.002).
In patients who were extubated at 12 hours post-operation, the rate of UTT was significantly higher than
immediate extubation post-operation (OR =2.32; 95% CI: 1.31 to 4.10; P=0.004), while the probability
of urinary retention was significantly lower than extubated immediate (OR =0.18; 95% CI: 0.04 to 0.83;
P=0.03). Similarly, in patients who were extubated at 24 hours post-operation, the UTT rate was significantly
higher than that patients who were immediately extubated (OR =4.51; 95% CI: 2.02 to 10.09; P=0.0002)
and the urinary retention rate was significantly lower than extubated immediately (OR =0.06; 95% CI: 0.01
to 0.32; P=0.001). The UTT rate of patients who were extubated 48 hours after surgery was not significantly
different from that of patients extubated 24 hours after surgery (OR =1.62; 95% CI: 0.76 to 3.45; P=0.21)
and the incidence of urinary retention was not significantly different (OR =0.28; 95% CI: 0.07 to 1.18;
P=0.08).

Discussion: The optimal time for removal of the urinary catheter is 6 hours after gynecological and

obstetric surgery.
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Introduction

Indwelling catheters are a routine procedure in
gynecological and obstetric surgery, the purpose of which
is to avoid accumulation of urine in the bladder, maintain
a clear view during surgery, and avoid intraoperative
injury to other tissues (1,2). In addition, indwelling
catheters can reduce postoperative urinary retention and
reduce associated long-term urinary system diseases such
as bladder weakness and dysuria (3). However, over an
extended period of time, indwelling catheters can lead
to bacterial colonization in the bladder and urinary tract
infections (UTTs) (4). Some researchers have suggested
that urinary catheters should be removed immediately after
surgery when it is no longer needed so as to reduce the
risk of asymptomatic bacteriuria and UTIs (5). However,
others suggested that extubation immediately after
hysterectomy can reduce the pain caused by indwelling
catheter, but will increase the incidence of dysuria (6). The
timing of urinary catheter removal remains controversial,
in a meta-analysis conducted by Huang et a/. (7), the
author compared UTT rates for the timing of <6 hours
and >6 hours removal and concluded that removal time
at <6 hours was more beneficial, but the conclusion with
low quality because it didn’t cover other timings except
6 hours. In our meta-analysis, we dived into more precise
timings as 6, 12, 24, 48 hours, and combined relevant
studies in recent years to determine the optimal time for
removal of urinary catheters. We present the following
article in accordance with the PRISMA reporting checklist
(available at https://dx.doi.org/10.21037/apm-21-3290).

Methods
Literature search

The PubMed, Ovid Medline, Cochrane, and Embase
databases were searched for published literature relating to
the timing of indwelling catheter extubation in obstetrics
and gynecology. We only covered these databases because
we considered papers from these databases have better
quality.

The following terms were used for keyword searches,
either alone or in combination: “indwelling urinary
catheter”, “extubation/removal”, “timing/duration”,
“postoperative”, and “gynecology”. The publication period
was limited to 2010 and 2021, and the literature type was
restricted to randomized controlled trials (RCTs).

Studies were included if the following criteria were
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satisfied: (I) patients aged 18 years and over were treated in
an obstetrics and gynecology department; (II) the patients
were assigned according to random sequence to 2 or
more random groups in which the timing of postoperative
indwelling catheter extubation was either 0 hours after the
operation (immediate extubation), or 6, 12, 24 or 48 hours
after the operation; (III) the outcome measures included at
least 1 indicator such as incidence of UTT, urinary retention
rate (UR), length of hospital stay, pain level, comfort level,
or bacteriuria rate. The criteria for assessing UTTs included
the following: the presence of symptoms such as frequent
urination, dysuria, burning sensation on urination, and
dysuria; and the presence of bacterial infection on urine
specimen examination.

The following literatures were excluded: (I) observational
literatures, review articles, individual case reports,
investigations, systematic reviews, experience summaries,
report literatures; and (II) literatures lacking outcome
measures or incomplete data.

The literatures were screened independently by two
researchers. Abstracts and full-text articles were reviewed.
In the case of duplicate literatures, the more recently
published study with greater comprehensive outcome
measures was selected. Articles that met the criteria were
included according to the inclusion and exclusion criteria.

Quality and bias evaluation of the literatures

The quality of the included literatures was assessed
using the modified Joanna Briggs Institute (JBI) scoring
criteria (6) for RCTs. The ten evaluation items are
randomization, allocation concealment of the control
group and the intervention group, withdrawal case
analysis, blind method, balance of limit comparison,
fairness of research methods, integrity of outcome
measurement, reliability of measurement methods, and
correctness of statistical analysis methods. The total
possible score is 26 points, and publications with more
than 15 points are considered standard quality. The
Cochrane Handbook for Systematic Reviews (7) was used
to assess the bias of literatures. This was divided into
three levels. Level A is considered “low possibility of
bias”, level B is “moderate possibility of bias”, and level
C is “high possibility of bias”. Literatures with level B
or above were included in this study. Literature quality
and bias evaluation were performed independently by
two experienced researchers. Any disagreements were
resolved by discussion or consultation with a third
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researcher.

Data extraction

The full text articles were reviewed and relevant data were
collated and analyzed, including author, publication year,
number of samples, grouping and grouping methods,
number of groups, intervention measures, and outcome
indicators.

Statistical methods

The Revman 5.3 software was used to analyze all statistical
data. Literature heterogeneity was assessed using I’ analysis
and Q verification. Results were considered heterogeneity
when I’>50% or P<0.1, and the random effects model
was used, otherwise the fixed effects model was used.
Binary variables were expressed using odds ratio (OR)
values with 95% confidence intervals (CI), and P<0.05 was
considered statistically significant. The effect values were
presented in forest plots. If there is heterogeneity among
literatures, sensitivity analysis was used to detect the source
of heterogeneity. Funnel plots were used to represent
publication bias.

Results

Literature screening results

A total of 345 literatures (155 from PubMed, 45 from
Ovid Medline, 66 from the Cochrane Library, and 79
from Embase) were initially screened in this study. After
reviewing the abstracts and removing the literatures with
inconsistent literature types, non-conforming study subjects,
non-conforming intervention methods, and missing
outcome measures, there were 21 publications remaining
for literature quality and bias evaluation. The articles with
JBI scores less than 15 and bias level less than level C were
excluded. Finally, 11 literatures were included in this meta-
analysis (Figure I). The basic characteristics and evaluation
of the literatures are shown in Table 1.

Meta-analysis results

The effects of extubation at 6 hours post-operation and
immediately after the operation on urinary retention
and UTT rate

A total of two literatures reported the urinary retention and
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UTT rate in patients who were extubated immediately after
the operation and in patients who were extubated at 6 hours
after the operation. There was homogeneity in the results
relating to both urinary retention and UTI (I’=0% and
P=0.61; and I’=0% and P=0.98, respectively). Analysis using
the fixed-effects model showed that there was no statistical
difference in the occurrence of UTI between extubation
at 6 hours and immediately after the operation (OR =1.66;
95% CI: 0.58 to 4.81; P=0.35; Figure 2). However, the
probability of urinary retention in patients who were
extubation at 6 hours post-operation was significantly lower
than that patients who had immediate extubation (OR
=0.06; 95% CI: 0.01 to 0.36; P=0.002; Figure 3).

The effects of extubation at 12 hours post-operation
compared to immediate after the operation on urinary
retention and UTT rate

A total of 3 studies examined patients who were extubated
12 hours postoperatively and patients who were extubated
immediately post-surgery. All 3 literatures reported the
rate of UTTI after extubation, but only 2 reported the
rate of urinary retention. The results from the literatures
showed homogeneity for both indicators (I°’=0% and
P=0.84; and I’=0% and P=0.67, respectively) and the fixed
effects model was used. The UTTI rate in patients who were
extubated at 12 hours after surgery was significantly higher
than that of patients who were extubated immediately
after surgery (OR =2.32; 95% CI: 1.31 to 4.10; P=0.004;
Figure 4). However, the probability of urinary retention
in patients who were extubated at 12 hours after surgery
was significantly lower than that of patients who were
extubated immediately (OR =0.18; 95% CI: 0.04 to 0.83;
P=0.03; Figure 5).

The effects of extubation 24 hours postoperatively and
immediate extubation on urinary retention and UTT rate
A total of 4 literatures compared extubation immediately after
the operation with extubation 24 hours postoperatively. The
literatures presented homogeneity in terms of UTI (I’=0%
and P=0.72) and urinary retention rate (I’=0% and P=0.75).
The fixed effects model demonstrated that the UTT rate
associated with extubation at 24 hours post-operation was
significantly higher than that of extubation immediately after
the operation (OR =4.51; 95% CI: 2.02 to 10.09; P=0.0002;
Figure 6), while the probability of urinary retention related
to extubation at 24 hours post-operation was significantly
lower than that of extubation immediately post-operation (OR
=0.06, 95% CI: 0.01 to 0.32; P=0.001; Figure 7).
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Figure 1 A flow chart showing the literature retrieval process.

The effects of extubation 48 hours postoperatively

and extubation 24 hours postoperatively on urinary
retention and UTT rate

In this study, three literatures compared extubation at 48
and 24 hours after the operation. Meta-analysis showed
that the literature presented homogeneity in terms UTI
rate (I’=0%; P=0.72) and urinary retention rate analysis
(I’=0%; P=0.64). The fixed effects model demonstrated
that the UTTI rate in patients who were extubated at 48
hours after surgery was not significantly different from
patients who were extubated at 24 hours after surgery
(OR =1.62; 95% CI: 0.76 to 3.45; P=0.21; Figure 8), and
the probability of urinary retention was not significantly
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different between extubation at 48 hours and 24 hours
after surgery (OR =0.28; 95% CI: 0.07 to 1.18; P=0.08;
Figure 9).

Sensitivity analysis and bias analysis

As the above literatures showed homogeneity in the
analysis, no subsequent heterogeneity investigation was
conducted. The sensitivity analysis was performed by
change the fixed-effects model to random-effects model,
which showed nearly the same results, and indicating the
results were stable. In addition since the data size of the
included literatures in each analysis was less than 4, no bias

analysis was performed.
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Figure 2 A comparison of the incidence of urinary tract infection between patients who were extubation at 6 hours post-surgery and patients

who were extubation immediately after the operation.
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Figure 3 A comparison of the urinary retention rate between patients who were extubation at 6 hours post-surgery and patients who were

extubation immediately after the operation.
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Figure 4 A comparison of the urinary tract infection rate between extubation at 12 hours after the operation and extubation immediately

after the operation.
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Figure 5 A comparison of the urinary retention rate between extubation at 12 hours after the operation and extubation immediately after

the operation.

Discussion

The timing of urethral tube removal after gynecological
and obstetric surgery has been controversial, and some
studies (8) suggested that immediate postoperative catheter
removal can shorten the time for patients to get out of bed
for the first time and reduce the length of hospital stays.
However, other reports (9) have suggested that there is no
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significant difference in the occurrence of urology-related
complications between immediate postoperative extubation
and extubation 12 hours after surgery. This current
investigation is a systematic review of evidence-based
medicine to determine the optimal catheter removal time.
A total of 11 literatures published since 2010 were

included in this report. The meta-analysis demonstrated
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Figure 6 A comparison of the urinary tract infection rate between extubation at 24 hours after operation and extubation immediately after

the operation.
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Figure 7 A comparison of the urinary retention rate between extubation at 24 hours after the operation and extubation immediately after

the operation.
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Figure 8 A comparison of the urinary tract infection rate between extubation at 24 hours after the operation and extubation at 48 hours after

the operation.
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Figure 9 A comparison of the urinary retention rate between extubation at 24 hours after the operation and extubation at 48 hours after the

operation.
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that the rate of UTT was not significantly increased when
the catheter was removed 6 hours after surgery compared
with extubation immediately after surgery, but the urinary
retention rate was significantly reduced. However, the rate
of UTI was increased when the catheter was removed 24
hours after surgery compared with immediate extubation,
and the urinary retention rate was further reduced. The
UTT and urinary retention rates were comparable between
patients who were extubated 48 hours postoperatively and
those who were extubated 24 postoperatively.

The above results revealed that the probability of UTI
in patients increases with time, which is consistent with the
observations of Chen et 4l. (19). As an invasive foreign body,
urinary catheters provide a channel for microorganisms to
enter the bladder from outside the body. In addition, the
wet intravesical environment facilitates the colonization of
microorganisms. With the extension of time, the positive
rate of urine microorganisms increases, and the risk of
symptomatic infection also increases (20). The meta-
analysis showed that the incidence of urinary retention
decreased with time, and the possibility of urinary retention
was highest in patients who were extubated immediately
after surgery. This may be due to the lingering effects of the
anesthetic on the bladder urinating muscles after surgery.
Thus, extubation immediately after surgery may increase
the risk of urinary retention and dysuria (21). However, with
the passage of time, bladder function and voiding function
tend to recover, and the catheter should be removed to
avoid increasing the risk of UTTs. In this study, extubation
at 6 hours after the operation did not increase the UTT rate,
but the urinary retention rate was statistically different from
immediate extubation, suggesting that extubation at 6 hours
after the operation is the optimal timeframe.

The retention time of urinary catheter after different
operations is different. The removal time of the catheter
should fully consider the recovery of bladder function and
urinary control ability of the patient during anesthesia
awakening, so as to ensure that the patient can urinate
smoothly after extubation (22). We believe that 6 h after
gynecological and obstetric surgery is scientific, because
patients need 3—-5 hours to recover perception from epidural
anesthesia, and their bladder function would recover about
6 hours after operation from our experience, so the catheter
can be removed 6 hours after operation.

There were some limitations to this study. The number
of included literatures was small and funnel plots could
not be drawn to assess publication bias. Since there was
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homogeneity among the articles, some heterogeneous
factors (such as different types of surgery) may not have
been considered. Due to non-uniform result indicators
reported in the literatures, meta-analysis could not be
performed for indicators such as length of hospital stay,
bacteriuria rate, degree of pain, time to first ambulation, and
fever rate, which may have caused bias in the conclusions.
Future studies involving larger sample sizes and more
comprehensive outcome indicators are warranted to verify
the optimal timing for postoperative catheter removal in
patients undergoing gynecological and obstetric surgery.

Conclusions

This meta-analysis, involving 11 articles, revealed that
the optimal timing for postoperative catheter removal in
patients undergoing gynecological and obstetric surgery is 6
hours after surgery.
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