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Abstract

Introduction and hypothesis There is conflicting evidence on whether intermittent catheterization (IC) is less associated with
urinary tract infection (UTI) and more likely to prevent urinary retention than continuous catheterization (CC). We aimed to
compare the effect of IC with that of CC on the incidence of postpartum UTI, urinary retention and hemorrhage in laboring
women with epidural analgesia.

Methods Electronic searches were performed in PubMed, EMBASE and Cochrane Library from their inception to October 2018.
We selected RCTs comparing IC with CC in laboring women with epidural analgesia. A meta-analysis was performed using the
RevMan software, and a random-effects model was used to pool the effect size. The Grades of Recommendation, Assessment,
Development and Evaluation (GRADE) approach was used to rate the quality of evidence.

Results Six RCTs (N =850) were included in this review. The meta-analyses indicated that there was no significant difference
between the IC and CC group in the incidence of postpartum UTI (RR =1.25, 95% CI: 0.91 to 1.71, P=0.16), postpartum
urinary retention (RR =0.76, 95% CI: 0.21 to 2.77, P = 0.68) and postpartum hemorrhage (RR =1.72,95% CI: 0.60 to 4.95, P =
0.31). GRADE assessment results showed that the quality of evidence was low.

Conclusions Based on the available evidence, there is no measurable difference in rates of UTI between CC and IC, not that
neither stragety decreases UTI, since the included trials do not address this.

Keywords Labor - Epidural analgesia - Urinary catheter - Continuous catheterization - Intermittent catheterization - Bladder
drainage

Abbreviations UTI Urinary tract infection
IC Intermittent catheterization RCT Randomized clinical trial
CC Continuous catheterization RR Risk ratio
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CI Confidence interval
GRADE Grades of Recommendation, Assessment,
Development and Evaluation

Introduction

Over the last decade, the number of women who request epi-
dural analgesia in labor has increased to 60%—-80% [1, 2].
However, because of increased sympathetic and motor block-
ade, many laboring women with epidural analgesia cannot
sense a full bladder or ambulate independently, so urinary
retention is a known side effect of epidural analgesia [3-5].
In case of overt postpartum urinary retention, catheterization
is considered to be required, because bladder over-distension
can potentially result in long-term problems including bladder
atony, detrusor instability, voiding difficulties and even kidney
failure [6, 7].

At present, there are no recommended guidelines for
intrapartum bladder management for women with an epi-
dural, nor is there agreement on the most appropriate type
of catheterization (intermittent versus continuous) in cases
of bladder distention [8, 9]. The type of catheterization
usually is determined by the physician’s preference and/
or institutional practice patterns. Recently, some random-
ized controlled trials (RCTs) [9—11] investigated the inci-
dence of postpartum urinary tract infection (UTI) and uri-
nary retention in laboring women with epidural analgesia;
however, they reported mixed results. These heteroge-
neous results make it difficult to draw conclusions on
the acceptability and complication rate of intermittent
catheterization (IC) and continuous catheterization (CC).

The aim of the present study was to perform a systematic
review and meta-analysis of RCTs to compare the effect of CC
with that of IC on the incidence of postpartum UTI, urinary
retention and hemorrhage in laboring women with epidural
analgesia.

Methods

The systematic review was performed according to the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) statement [12] and some other
reporting guidelines [13—15].

Search strategy

We searched PubMed, EMBASE and Cochrane Library from
their inception until October 2018, and the last search was
updated on January 2019. We used free-text terms and Mesh
searches for the terms: urinary catheter®, continuous cathe-
ter*, intermittent catheter®, transurethral catheter®,
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intermittent self catheter*, “in—out” catheter®, bladder drain-
age, labor, labour, delivery and childbirth (Appendix 1). We
manually screened bibliographies of the included studies as
well as guidelines and review articles for additional studies.

Inclusion and exclusion criteria
Studies that met the following criteria were included:

1. Population: healthy laboring women, who requested
epidural anesthesia during labor.

2. Intervention: intermittent catheterization, also known as
in-out catheterization, was defined as emptying the blad-
der via the urethra using a catheter that is removed after
the procedure, mostly at regular intervals.

3. Comparator: continuous catheterization was defined by
the passage of a catheter into the urinary bladder via the
urethra using an inflatable balloon or other means to retain
it in position.

4. Outcomes: postpartum UTI, urinary retention and
hemorrhage.

5. Study design: randomized controlled trial.

We excluded review articles, editorials, comments, meeting
abstracts and non-relevant topic studies.

Literature screening and data extraction

The study selection and data extraction were performed by
two researchers (LMX and HWB) independently and then
cross-checked. In the event of disagreement, the two sides
discussed and decided.

All the retrieved articles were imported into the EndNote
X7 software, and duplicate publications were excluded. Then,
the two authors evaluated the articles independently by read-
ing the titles, abstracts and full text of the articles according to
the inclusion and exclusion criteria.

According to the characteristics of the selected documents,
we extracted year, country, sample, maternal age, gestational
age, pregestational BMI, birth weight, antibiotics in labor,
definition of bacteriuria or UTI, risk of bias and outcomes.

Quality assessment

Two authors (LMX and LHJ) independently assessed the
risk of bias using the Cochrane Collaboration’s tool [16].
Each study was determined as having a low, high or un-
clear risk of bias relating to sequence generation, alloca-
tion concealment, blinding of patients or outcome asses-
sors, incomplete outcome data, selective outcome
reporting and other sources of bias. Any disagreement
was resolved via discussion among the authors.
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In addition, we used the GRADE (Grades of
Recommendation, Assessment, Development and
Evaluation) system [17] to assess the quality of evidence as-
sociated with specific outcomes and constructed a ‘Summary
of findings’ table. The GRADE approach is used to assess the
quality of a body of evidence based on the extent to which one
can be confident that an estimate of effect or association re-
flects the item being assessed. Assessment of the quality of
evidence considers study methodological quality, directness
of the evidence, heterogeneity of the data, precision of the
effect estimates and risk of publication bias [18, 19].

Statistical analysis

This meta-analysis was performed using RevMan version
5.3 (Cochrane Collaboration) [20]. Dichotomous variables
were evaluated using the risk ratio(RR) with 95% confi-
dence intervals (95% CIs). Continuous variables were an-
alyzed using mean differences (MDs) and 95% Cls. When
studies reported on medians, ranges or P values for con-
tinuous variables, statistical algorithms were used to de-
rive the appropriate means and standard. A random effects
model was used for pooling studies. Meta-analyses of bi-
nary variables were performed using the Mantel-Haenszel
method, and those of continuous variables were conduct-
ed using the inverse variance method. Heterogeneity was
assessed through the Cochran Q test and I? statistic. We
conducted subgroup analyses according to the symptoms
of UTI (asymptomatic bacteriuria and symptomatic UTI).
Sensitivity analysis was performed by excluding some
low-quality studies [21].

Results
Literature search

The literature search yielded 1911 reports, of which 128 were
excluded because of duplication; 1759 were excluded on the
basis of the title or abstract being irrelevant to the topic, and 18
were excluded from the remaining 24 trials after reading the
full text. Therefore, six (N=_850) RCTs [9—11, 22-24] were
included in this systematic review. The PRISMA flow chart of
literature studies for meta-analysis is illustrated in Fig. 1.

Study characteristics

The basic characteristics of the included studies were extract-
ed and are listed in Table 1. The six studies were all published
in English between 1986 and 2017, and the study samples
ranged from 50 to 209 participants. Three studies [9, 22, 24]
were performed in the USA, two [10, 11] in Israel and one
[23] in the UK.

Quality assessment results

The risk of bias of the included studies is shown in Table 2. All
studies were randomized. Four trials [10, 11, 22, 24] described
an adequate random sequence generation process, only one
trial [11] described the methods used for allocation conceal-
ment, one trial [10] described the blinding of outcome assess-
ment, the data from all six studies [9—11, 22-24] were com-
plete, and none of the studies reported selective outcome
reporting. Overall, the quality of the included studies was

Fig. 1 Flowchart of the meta-
analysis
through PubMed

(n=543)

Records identified

Records identified Records identified Records identified
through EMBASE through Cochrane through supplement
(n=1066) library (n=302) search (n=0)

A4

Records after duplications (128) removed (n=1783)

7

Records screened

Records excluded after title and

(n=1783) —— abstract evaluation (n=1759)
18 articles excluded
Full-text articles assessed : 7 not directly compared IC with CC

for eligibility (n=24)

2 non laboring women

1 data not available

2 reviews

6 trials included in the

meta-analvsis

6 duplicate publication
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Summary of findings

Table 3

Intermittent catheterization compared with continuous catheterization for laboring women with epidural analgesia

Patient or population: laboring women with epidural analgesia

Setting: hospital

Intervention: intermittent catheterization
Comparison: continuous catheterization

Outcomes

Certainty of the evidence

No. of participants

Relative effect

Anticipated absolute effects” (95% CI)

Risk with continuous

(GRADE)

(95% CI) (studies)

Risk with intermittent

catheterization
197 per 1000 (143 to 269)

20 per 1000 (6 to 73)

catheterization

157 per 1000
26 per 1000
56 per 1000

SSC0 LOW

712 (5 RCTs)
393 (2 RCTs)
184 (1 RCT)

RR 1.25 (0.91 to 1.71)

Urinary tract infection (UTI)

Postpartum urinary retention
Postpartum hemorrhage

SDO0 LOW

RR 0.76 (0.21 to 2.77)

SHOoO LOW

RR 1.72 (0.60 to 4.95)

96 per 1000 (33 to 275)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI)

CI: confidence interval; RR: risk ratio; MD: mean difference

GRADE GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely close to the estimate of the effect, but there is a possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

low. The quality of evidence evaluated by GRADE is shown
in Table 3.

The incidence of postpartum UTI

Five studies [9-11, 23, 24] evaluated the rate of UTI. We
conducted subgroup analysis according to the type of UTI;
overall, there was no significant difference between the IC
and CC group (pooled RR =1.25,95% CI: 091 to 1.71, P=
0.164, I = 0.0%), the symptomatic UTI group (pooled RR =
1.16, 95% CI: 0.81 to 1.65, P=0.42, I* =0.0%) and the
asymptomatic bacteriuria group (pooled RR =1.67, 95% CI:
0.84 to 3.30, P=0.14, I = 0.0%) (Fig. 2).

Postpartum urinary retention

Two studies [10, 11] reported postpartum urinary retention.
There was no significant difference between the IC group
and CC group (pooled RR =0.76, 95% CI 0.21 to 2.77, P=
0.68, I = 0.0%) (Fig. 3).

Postpartum hemorrhage

Only one study [11] reported postpartum hemorrhage. No
difference was found between the IC and CC group (pooled
RR=1.72,95% CI 0.60 to 4.95, P=0.31) (Fig. 3).

Sensitivity analysis

We performed sensitivity analyses to assess the robustness of
our results and investigate the potential source of high hetero-
geneity. After removing low-quality studies [9, 23] which did
not report how to generate random sequences, the results were
stable.

Discussion

Our systematic review and meta-analysis demonstrated no
difference between the IC and CC group in the rate of post-
partum UTI, urinary retention and hemorrhage for laboring
women with epidural analgesia. However, the quality of evi-
dence for the reported outcomes was low. We downgraded
quality of evidence by one or two levels for serious risk of
bias, inconsistency and imprecision.

In this study, the primary outcome was UTI. It is known
that bacterial infection can progress during catheterization,
either directly due to insertion of the catheter or by coloniza-
tion as bacteria can ascend from the meatus of the urethra
along the catheter [25, 26]. The European Association of
Urology 2015 guidelines on urological infection stated that
IC was associated with a reduction in the incidence of bacte-
riuria compared with CC [27]. However, they could not make

@ Springer
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UTI Intermittent izati Conti heterization Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Symptomatic UTI
Evron 2008 31 109 29 100 53.9% 0.98 [0.64, 1.50]
Suleiman 2017 20 94 12 90 23.0% 1.60(0.83, 3.07)
Wilson 2015 3 68 1 55  2.0% 2.43[0.26, 22.68) b
Subtotal (95% ClI) 21 245 78.9% 1.16 [0.81, 1.65]
Total events 54 42
Heterogeneity: Tau®= 0.00; Chi*=1.95, df= 2 (P = 0.38); F= 0%
Test for overall effect: Z=0.80 (P = 0.42)
Asymptomatic bacteriuria
Kerr-wilson 1986 3 25 3 25 4.4% 1.00[0.22, 4.49] —
Millet 2012 18 79 8 67 16.8% 1.91(0.89, 4.11] S A
Subtotal (95% CI) 104 92 21.1% 1.67 [0.84, 3.30] e
Total events 2 "
Heterogeneity: Tau= 0.00; Chi*= 0.56, df=1 (P = 0.45); F= 0%
Test for overall effect: Z=1.47 (P = 0.14)
Total (95% Cl) 375 337 100.0% 1.25[0.91,1.71] -
Total events 75 53
ih 2= - Chif= - - cR= ; + + J
Heterogeneity: Tau®= 0.00; Chi*= 3.41, df= 4 (P = 0.48); F=0% 0.01 o1 10 100

Test for overall effect: Z=1.38 (P = 0.16)
Test for subgroup differences: Chi*= 0.88, df=1 (P = 0.35), F= 0%

Fig. 2 Forest plot of the incidence of urinary tract infection

any recommendations for symptomatic UTIL. In fact, symp-
tomatic UTI and asymptomatic bacteriuria have different clin-
ical outcomes, so we conducted subgroup analysis according
to symptoms of UTI (asymptomatic bacteriuria and symptom-
atic UTI).

Our meta-analysis found that there was no difference in the
incidence of UTIs between the CC and IC group. The result
was consistent with a previous review [28] of catheterization
options. Four RCTs examining this issue in laboring women
with epidural analgesia have been published. However, the
review indicated that the wide confidence interval of their
meta-analysis made it difficult to say that there was truly no
difference between the groups. The sample size of our review
was also small, so more high-quality randomized trials are
needed to determine which route is most appropriate for cath-
eterization in laboring women with epidural analgesia.

Postpartum urinary retention was one of the most common
complications in laboring women with epidural analgesia, but
much of the original research did not report the complications
using CC or IC. It is unclear if this is because complications
did not occur or they were simply not reported. Therefore, it
intuitively seems improbable to reach a more reliable conclu-
sion. Future trials should pay more attention to reporting core

Favours [ Intermittent catheterization] Favours [ Continuous catheterization]

outcomes (e.g., postpartum hemorrhage, postpartum urinary
retention, postpartum pain, urinary continence, and so on).
Patient satisfaction and cost-effectiveness data with IC
compared with CC are lacking. Only one included study
[22] provided the cost-effectiveness data, and the authors con-
cluded that the supply cost for the IC strategy was slightly less
than the supply cost for a CC. Due to the limited data, we
cannot draw a precise conclusion; further related studies
should pay more attention to the above two outcomes.

Strengths and limitations

Strengths of this review are that all included studies were
RCTs, detailed data collection and extraction were performed
on all related studies, quality of evidence was assessed using
the GRADE approach, and we provide detailed reporting of
the results of all extracted outcomes.

Major limitations of our review were that only a few studies
were available for comparison and the studies we included
had a low quality of evidence and could be challenged regard-
ing interpretation of the results. Blinding assessment of out-
comes was rarely reported. In the future, we should pay more
attention to reporting the blinding of the related participants.

Intermittent catheterization  Contil heterization Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M.H, Random, 95% CI

Postpartum urinary retention
Evron 2008 1 109 1 100 8.8% 0.92(0.06, 14.47)
Suleiman 2017 3 94 4 90 31.0% 0.72[017,312) —_— T
Subtotal (95% Cl) 203 190 39.8% 0.76 [0.21, 2.77] ——eatl—
Total events 4 5
Heterogeneity: Tau®= 0.00; Chi*= 0.02, df=1 (P = 0.88); F= 0%
Test for overall effect: Z= 0.42 (P = 0.68)

Postpartum hemorrhage
Suleiman 2017 ] 94 5 90 60.2% 1.72[0.60, 4.95) —)
Subtotal (95% CI) 94 90 60.2% 1.72[0.60, 4.95] ——e——
Total events 9 5
Heterogeneity: Not applicable
Test for overall effect: Z=1.01 (P=0.31)

0.01 0.1 10 100

Favours [ Intermittent catheterization] Favours [ Continuous catheterization]

Fig. 3 Forest plot of the rate of postpartum urinary retention and hemorrhage
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Conclusion

This meta-analysis found no difference between the CC and
IC groups in the incidence of postpartum UTI, urinary reten-
tion and hemorrhage. Due to the low quality and small quan-
tity of available comparative studies, more high-quality ran-
domized trials are needed to provide stronger evidence of the
acceptability and complication rates of CC and IC in laboring
women with epidural analgesia.
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Appendix 1 Search strategy

PubMed

#1 urinary catheters[Mesh].

#2 intermittent urethral catheter*[Mesh].

#3 urinary catheters| Title/Abstract].

#4 continuous catheter*[Title/Abstract].

#5 transurethral catheter*[Title/Abstract].

#6 transurethral tube[Title/Abstract].

#7 urinary catheter®[Title/Abstract].

#8 urinary tube[Title/Abstract].

#9 urethral catheter*[Title/Abstract].

#10 urethral tube[Title/ Abstract].

#11 intermittent urethral catheter*[Title/Abstract].

#12 techniques catheter*[Title/Abstract].

#13 intermittent self catheter*[Title/Abstract].

#14 clean intermittent catheter*[Title/Abstract].

#15 clean intermittent self-catheter*| Title/Abstract].

#16 “in—out” catheter*[Title/Abstract].

#17 intermittent urethral catheter®[Title/Abstract].

#18 urethral self catheter*[Title/ Abstract].

#19 clean intermittent catheter*[Title/Abstract].

#20 bladder drainage[Title/ Abstract].

#21 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8
OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16 OR #17 OR #18 OR #19 OR #20.

#22 “labor, obstetric”[Mesh].

#23 labor[Title/Abstract].

#24 labour[Title/Abstract].

#25 childbirth[Title/Abstract].

#26 obstetric labor[Title/Abstract].

#27 #22 OR #23 OR #24 OR #25 OR #26 OR #27.

#28 #21 AND #27

EMBASE

#1 ‘urinary catheters’/exp.

#2 ‘intermittent urethral catheter™’[Mesh].

#3 ‘urinary catheters’: ti,ab,kw.

#4 ‘continuous catheter®’: ti,ab,kw.

#5 ‘transurethral catheter®’: ti,ab,kw.

#6 ‘transurethral tube’: ti,ab,kw.

#7 ‘urinary catheter®’: ti,ab,kw.

#8 ‘urinary tube’: ti,ab,kw.

#9 ‘urethral catheter®’: ti,ab,kw.

#10 ‘urethral tube’: ti,ab,kw.

#11 ‘intermittent urethral catheter®’: ti,ab,kw.

#12 ‘techniques catheter®’: ti,ab,kw.

#13 ‘intermittent self catheter®’: ti,ab,kw.

#14 ‘clean intermittent catheter®’: ti,ab,kw.

#15 ‘clean intermittent self-catheter®’: ti,ab,kw.

#16 ‘in—out catheter®’: ti,ab,kw.

#17 ‘intermittent urethral catheter®’: ti,ab,kw.

#18 ‘urethral self catheter™’: ti,ab,kw.

#19 ‘clean intermittent catheter™’: ti,ab,kw.

#20 ‘bladder drainage’: ti,ab,kw.

#21 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8
OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16 OR #17 OR #18 OR #19 OR #20.

#22 ‘labor, obstetric’/exp.

#23 ‘labor’: ti,ab,kw.

#24 ‘labour’: ti,ab,kw.

#25 ‘childbirth’: ti,ab,kw.

#26 ‘obstetric labor’: ti,ab,kw.

#27 #22 OR #23 OR #24 OR #25 OR #26 OR #27.

#28 #21 AND #27

Cochrane library

#1 “urinary catheters”’[Mesh]).
#2 “intermittent urethral catheter*”[Mesh].
#3 urinary catheters: ti,ab,kw.
#4 continuous catheter®: ti,ab,kw.
#5 transurethral catheter®: ti,ab,kw.
#6 transurethral tube: ti,ab,kw.
#7 urinary catheter®: ti,ab,kw.
#8 urinary tube: ti,ab,kw.
#9 urethral catheter®: ti,ab,kw.
#10 urethral tube: ti,ab,kw.
#11 intermittent urethral catheter™: ti,ab,kw.
#12 techniques catheter®: ti,ab,kw.
#13 intermittent self catheter®: ti,ab,kw.
#14 clean intermittent catheter™®: ti,ab,kw.
#15 clean intermittent self-catheter™: ti,ab,kw.
#16 “in—out” catheter®: ti,ab,kw.
#17 intermittent urethral catheter®: ti,ab,kw.
#18 urethral self catheter*: ti,ab,kw.
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#19 clean intermittent catheter®: ti,ab,kw.

#20 bladder drainage: ti,ab,kw.

#21 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8
OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16 OR #17 OR #18 OR #19 OR #20.

#22 “labor, obstetric”[Mesh].

#23 labor: ti,ab,.kw.

#24 labour: ti,ab,kw.

#25 childbirth: ti,ab,kw.

#26 obstetric labor: ti,ab,kw.

#27 #22 OR #23 OR #24 OR #25 OR #26 OR #27.

#28 #21 AND #27

Appendix 2

Table 4 Characteristics of excluded studies

Study Reason for exclusion
Blease 2016 [1] Review
Pollard 2012 [2] Review

Basbug 2018 [3]
Edwards 2015 [4]
Sharma 2014 [5]
EI-Mazny 2014 [6]
Onile 2008 [7]
Musselwhite 2007 [8]
Liang 2002 [9]
Mulder 2017 [10]
Moulton 2017 [11]

Not directly comparing IC with CC
Not directly comparing IC with CC
Not directly comparing IC with CC
Not directly comparing IC with CC
Not directly comparing IC with CC
Not directly comparing IC with CC
Not directly comparing IC with CC
Non-laboring women with epidural analgesia
Non-laboring women with epidural analgesia

Hang 2014 [12]
Suleiman 2017 [13]
Salim 2016 [14]
Rivard 2012 [15]
Schewe 2009 [16]

Data not available

Duplicate publication
Duplicate publication
Duplicate publication
Duplicate publication

Ostertag 1986 [17]
Kerr-Wilson 1986 [18]

Duplicate publication
Duplicate publication

1. Blease M. Catheterisation: best practice in bladder care. The Practising
Midwife 2016;19(3):20, 22

2. Pollard ME, Morrisroe S, Anger JT. Rates of bacteriuria in laboring
women with epidural analgesia: continuous vs intermittent bladder cath-
eterization. J Urol 2012;187(6):1966—70. https://doi.org/10.1016/j juro.
2012.01.068. Epub 12 Apr 11

3. Basbug A, Yuksel A, Ellibes Kaya A. Early versus delayed removal of
indwelling catheters in patients after elective cesarean section: a prospec-
tive randomized trial. Journal of Maternal-Fetal & Neonatal Medicine
2018;(no pagination) https://doi.org/10.1080/14767058.2018.
1487394[published Online First: Epub Date]

4. Edwards A, Veldman A, Nitsos I, et al. A prospective randomized
clinical trial comparing immediate versus delayed removal of urinary
catheter following elective cesarean section. Prenat Diagn
2015;35(1):74-80. https://doi.org/10.1002/pd.4486. Epub 2014 Sep 24
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5. Sharma K, Grubbs B, Mullin P, et al. Labor induction utilizing the
Foley balloon: A randomized trial comparing delayed versus immediate
removal. American Journal of Obstetrics and Gynecology
2014;210(1):S326 https://doi.org/10.1016/j.aj0g.2013.10.698[published
Online First: Epub Date]|

6. El-Mazny A, El-Sharkawy M, Hassan A. A prospective randomized
clinical trial comparing immediate versus delayed removal of urinary
catheter following elective cesarean section. European Journal of
Obstetrics Gynecology and Reproductive Biology 2014;181:111-14
https://doi.org/10.1016/j.ejogrb.2014.07.034[published Online First:
Epub Date]|

7. Onile TG, Kuti O, Orji EO, et al. A prospective randomized clinical
trial of urethral catheter removal following elective cesarean delivery.
International Journal of Gynecology and Obstetrics 2008;102(3):267—
70 https://doi.org/10.1016/].ijg0.2008.04.020[published Online First:
Epub Date]|

8. Musselwhite KL, Peter F, Katherine M, et al. Use of epidural anesthesia
and the risk of acute postpartum urinary retention. American Journal of
Obstetrics & Gynecology 2007;196(5):472.e1-72.e5

9. Liang CC, Chang SD, Tseng LH, et al. Postpartum urinary retention:
assessment of contributing factors and long-term clinical impact.
Australian & New Zealand Journal of Obstetrics & Gynecology
2002;42(4):365-8

10. Mulder FEM, Hakvoort RA, Bruin JPD, et al. Comparison of clean
intermittent and transurethral indwelling catheterization for the treatment of
overt urinary retention after vaginal delivery: a multicentre randomized
controlled clinical trial. International Urogynecology Journal 2017(2):1-7

11. Moulton L, Lachiewicz M, Liu X, et al. Catheter-associated urinary
tract infection (CAUTI) after term cesarean delivery: incidence and risk
factors at a multi-center academic institution. Journal of Maternal-Fetal &
Neonatal Medicine 2017:1-6 https://doi.org/10.1080/14767058.2017.
12863 16[published Online First: Epub Date]

12. Hang PT, Trang HNK. Randomized control trial of continuous indwell-
ing urinary catheter versus intermittent urinary catheter in pregnant women
during epidural anesthesia in labour to prevent severe post partum urinary
retention. http://www.anzctr.org.au/actrn12614000618651aspx 2014

13. Suleiman A, Mruwat-Rabah S, Garmi G, et al. Effect of intermittent
versus continuous bladder catheterization on duration of the second stage
of labor among nulliparous women with an epidural: a randomized con-
trolled trial. Int Urogynecol J 2018;29(5):691-96. https://doi.org/10.
1007/s00192-017-3357-9. Epub 2017 May 25

14. Salim R, Suleiman A, Mruwat-Rabah S, et al. Effect of intermittent
versus continuous bladder catheterization on second stage duration
among nulliparous women with epidural: a randomized controlled trial.
American journal of obstetrics and gynecology 2016;214(1 SUPPL.
1):S61

15. Rivard C, Awad M, Liebermann M, et al. Bladder drainage during
labor: A randomized controlled trialjog. Journal of Obstetrics and
Gynecology Research 2012;38(8):1046—51 https://doi.org/10.1111/j.
1447-0756.2011.01837 x[published Online First: Epub Date]

16. Schewe JC, Komusin A, Zinserling J, et al. The effect of intermittent
versus continuous bladder catheterization on labor duration and postpar-
tum urinary retention and infection: a randomized trial. Eur J
Anaesthesiol 2009;26(1):52-9. https://doi.org/10.1097/EJA.
0b013¢328318c639

17. Ostertag SG, LaGamma EF, Reisen CE, et al. Bladder drainage for
cesarean section under epidural analgesia. Pediatrics 1986;77(3):275-80
18. Kerr-Wilson RH, McNally S. Bladder drainage for cesarean section

under epidural analgesia. British Journal of Obstetrics and Gynecology
1986;93(1):28-30


https://doi.org/10.1016/j.juro.2012.01.068
https://doi.org/10.1016/j.juro.2012.01.068
https://doi.org/10.1080/14767058.2018.1487394
https://doi.org/10.1080/14767058.2018.1487394
https://doi.org/10.1002/pd.4486
https://doi.org/10.1016/j.ajog.2013.10.698
https://doi.org/10.1016/j.ejogrb.2014.07.034
https://doi.org/10.1016/j.ijgo.2008.04.020
https://doi.org/10.1080/14767058.2017.1286316
https://doi.org/10.1080/14767058.2017.1286316
http://www.anzctr.org.au/actrn12614000618651aspx
https://doi.org/10.1007/s00192-017-3357-9
https://doi.org/10.1007/s00192-017-3357-9
https://doi.org/10.1111/j.1447-0756.2011.01837.x
https://doi.org/10.1111/j.1447-0756.2011.01837.x
https://doi.org/10.1097/EJA.0b013e328318c639
https://doi.org/10.1097/EJA.0b013e328318c639

Int Urogynecol J (2019) 30:1419-1427

1427

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

10.

11.

12.

13.

Ullman R, Smith LA, Burns E, et al. Parenteral opioids for maternal
pain relief in labour. Cochrane Database Syst Rev. 2010;65(9):
CD007396.

Traynor AJ, Aragon M, Ghosh D, et al. Obstetric anesthesia work-
force survey: a 30-year update. Anesth Analg. 2016;122(6):1939.
Foon R, Toozs-Hobson P, Millns P, et al. The impact of anesthesia
and mode of delivery on the urinary bladder in the postdelivery
period. Int J Gynaecol Obstet. 2010;110(2):114-7.

Musselwhite KL, Peter F, Katherine M, et al. Use of epidural anes-
thesia and the risk of acute postpartum urinary retention. Am J
Obstet Gynecol. 2007;196(5):472 el-72.e5.

Liang CC, Chang SD, Tseng LH, et al. Postpartum urinary reten-
tion: assessment of contributing factors and long-term clinical im-
pact. Aust N Z J Obstet Gynaecol. 2002;42(4):365-8.

Lewis JM, Yalla SV, Stanitski KE, et al. Spectrum of urodynamic
abnormalities and renal function changes in adult men with non-
neurogenic urinary retention. Neurourol Urodyn. 2012;31(4):544-8.
Mustonen S, Ala-Houhala 10, Tammela TL. Long-term renal dys-
function in patients with acute urinary retention. Scand J Urol
Nephrol. 2001;35(1):44-8.

Care NCCFP. Postnatal Care: Routine Postnatal Care of Women
and Their Babies [Internet]. 2006.

Wilson BL, Passante T, Rauschenbach D, et al. Bladder manage-
ment with epidural anesthesia during labor: a randomized con-
trolled trial. MCN Am J Matern Child Nurs. 2015;40(4):234-42;
quiz E17-8. https://doi.org/10.1097/NMC.0000000000000156.
Evron S, Dimitrochenko V, Khazin V, et al. The effect of intermit-
tent versus continuous bladder catheterization on labor duration and
postpartum urinary retention and infection: a randomized trial. J
Clin Anesth. 2008;20(8):567-72. https://doi.org/10.1016/].
jclinane.2008.06.009.

Suleiman A, Mruwat-Rabah S, Garmi G, et al. Effect of intermittent
versus continuous bladder catheterization on duration of the second
stage of labor among nulliparous women with an epidural: a ran-
domized controlled trial. Int Urogynecol J 2017;1-6 https://doi.org/
10.1007/s00192-017-3357-9.

Alessandro L, Altman DG, Jennifer T, et al. The PRISMA state-
ment for reporting systematic reviews and meta-analyses of studies
that evaluate health care interventions: explanation and elaboration.
Epidemiol Biostat Public Health. 2009;6(4):e1-¢34.

Tian J, Zhang J, Ge L, et al. The methodological and reporting
quality of systematic reviews from China and the USA are similar.
J Clin Epidemiol 2017;85.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Liang Y, Rao S, Chen YL, et al. The quality of evidence in Chinese
meta-analyses needs to be improved. J Clin Epidemiol. 2016;74:
73-9.

Lun L, Jinhui T, Hongliang T, et al. Network meta-analyses could
be improved by searching more sources and by involving a librar-
ian. J Clin Epidemiol. 2014;67(9):1001-7.

Higgins JPT, Altman DG, Getzsche PC, et al. The Cochrane
Collaboration's tool for assessing risk of bias in randomised trials.
BMJ Br Med J. 2011;343(7829):889-93.

Guyatt GH, Oxman AD, Schiinemann HJ, et al. GRADE guide-
lines: a new series of articles in the journal of clinical epidemiology.
J Clin Epidemiol. 2011;64(4):380-2.

Green S. Cochrane handbook for systematic reviews of interven-
tions: cochrane book series. Naunyn-Schmiedeberg's Arch Exp
Pathol Pharmakol. 2011;5(2):S38.

Norris SL, Meerpohl JJ, Akl EA, et al. The skills and experience of
GRADE methodologists can be assessed with a simple tool. J Clin
Epidemiol. 2016;79:150-8.

Copenhagen: The Nordic Cochrane Centre, The Cochrane
Collaboration. Review Manager (RevMan) [Computer program].
Version 5.3; 2014.

Vandenbroucke JP. Bias in meta-analysis detected by a simple,
graphical test. Experts' views are still needed. BMJ Br Med J.
1997;316(7129):469-71.

Rivard C, Awad M, Liebermann M, et al. Bladder drainage during
labor: a randomized controlled trial. J Obstet Gynaecol Res.
2012;38(8):1046-51. https://doi.org/10.1111/j.1447-0756.2011.
01837x.

Kerr-Wilson RHJ, McNally S. Bladder drainage for caesarean sec-
tion under epidural analgesia. Br J Obstet Gynaecol. 1986;93(1):
28-30.

Millet L, Shaha S, Bartholomew ML. Rates of bacteriuria in labor-
ing women with epidural analgesia: continuous vs intermittent blad-
der catheterization. Am J Obstet Gynecol. 2012;206(4):316.e1-7.
https://doi.org/10.1016/j.aj0g.2012.02.018.

Maki DG, Tambyah PA. Engineering out the risk for infection with
urinary catheters. Emerg Infect Dis. 2001;7(2):342-7.

Stamm WE. Catheter-associated urinary tract infections: epidemi-
ology, pathogenesis, and prevention. Am J Med. 1991;91(3):65S.
Schroder UC, Bokeloh F, O'Sullivan M, et al. Guidelines on uro-
logical infections. Biomicrofluidics. 2015.

Kidd EA, Stewart F, Kassis NC, et al. Urethral (indwelling or inter-
mittent) or suprapubic routes for short-term catheterisation in
hospitalised adults. Cochrane Database Syst Rev. 2015;12(12):
CD004203.

@ Springer


https://doi.org/10.1097/NMC.0000000000000156
https://doi.org/10.1016/j.jclinane.2008.06.009
https://doi.org/10.1016/j.jclinane.2008.06.009
https://doi.org/10.1007/s00192-017-3357-9
https://doi.org/10.1007/s00192-017-3357-9
https://doi.org/10.1111/j.1447-0756.2011.01837.x
https://doi.org/10.1111/j.1447-0756.2011.01837.x
https://doi.org/10.1016/j.ajog.2012.02.018

	The...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Literature screening and data extraction
	Quality assessment
	Statistical analysis

	Results
	Literature search
	Study characteristics
	Quality assessment results
	The incidence of postpartum UTI
	Postpartum urinary retention
	Postpartum hemorrhage
	Sensitivity analysis

	Discussion
	Strengths and limitations

	Conclusion
	Appendix 1 Search strategy
	PubMed
	EMBASE
	Cochrane library

	Appendix 2
	References


