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Abstract

Introduction and hypothesis We performed a systematic review of randomized controlled trials to assess the incidence of urinary
tract infection (UTI) and complications of different urinary drainage methods (indwelling urinary catheterization, suprapubic
catheterization, and intermittent catheterization.).

Methods PubMed, EMBASE, and Cochrane Library were systematically searched from their inception to March 2018. We
selected randomized controlled trials (RCTs) comparing at least two of the three possible urinary drainage routes after
gynecologic surgery. 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 Fifteen RCTs met eligibility criteria (V = 1607), the meta-analysis indicated that suprapubic drainage was associated with
a reduction in the rate of asymptomatic bacteriuria compared with indwelling urinary catheterization [risk ratios (RR)=10.39,
95% confidence interval (CI): 0.24-0.65, P=0.0003) but was associated with a higher rate of hematuria (RR =4.49, 95% CI:
1.16-17.41, P=0.03). Indwelling urinary catheterization increased the rate of recatheterization compared with suprapubic
drainage (RR =2.95, 95% CI: 1.22-7.11, P=0.02) and was associated with higher rate of symptomatic UTI compared with
intermittent catheterization (RR =2.79, 95% CI: 1.09-7.14, P=0.03). No difference was found in other aspects (complication
rate and catheter-related pain) among the three drainage routes.

Conclusions This meta-analysis suggested that suprapubic drainage was superior to indwelling urethral catheterization in
reduction of asymptomatic bacteriuria and rate of recatheterization but was associated with higher rate of hematuria.
Intermittent catheterization was associated with a reduction in symptomatic UTI compared with indwelling urinary catheter-
ization. More high-quality randomized trials are needed to determine which route is most appropriate for catheterization in
patients after gynecologic surgery.
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Introduction

Urinary retention is a common occurrence after gynecologic
surgery [1], and estimates vary widely from 2.5 to 43%,
depending on the definition used and type of surgery per-
formed [1-3]. If the problem is left untreated, residual urine
may cause bladder atony, detrusor instability, voiding diffi-
culties, and increased risk of infection [4]. At present, man-
agement of postoperative urinary retention is usually cen-
tered on primary prevention with bladder drainage, which
can prevent overdistension of the bladder resulting in a
compromised detrusor muscle and prolonged voiding dys-
function [1, 2].

The commonly used routes for bladder drainage in gy-
necologic patients are indwelling urinary catheterization,
suprapubic catheterization, and intermittent catheterization.
Indwelling and suprapubic catheterization are traditional op-
tions; however, intermittent catheterization is being investi-
gated to replace those routes. All methods have advantages
and disadvantages, and there are no practical guidelines for
their use, as efficacy is still controversial [5, 6]. In recent
years, some studies compared the effectiveness of the three
drainage routes demonstrating conflicting results. Several
randomized conrolled trials (RCTs) [7-9] reported that
suprapubic have advantages over indwelling catheters, in-
cluding lower rates of urinary tract infection (UTI), less
need for recatheterization, less discomfort, but higher rates
of complications. Some studies [10—12] indicated that inter-
mittent catheterization could reduce UTI, hospital stay, and
costs and improve patient satisfaction compared with
suprapubic catheterization. However, Jannelli et al. [13]
concluded that there was no significant difference in the
risk of bacteriuria between intermittent and suprapubic cath-
eterization, and patients reported more frustration and diffi-
culty with intermittent catheterization.

These heterogeneous results make it difficult to draw
conclusions on the effectiveness, acceptability, and compli-
cation rate of every drainage route after gynecologic sur-
gery. We performed a systematic review and meta-analysis
of randomized controlled trials to assess the incidence of
UTI and complications of the three routes following gyne-
cologic surgery.
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Methods
Search strategy and selection criteria
Search strategy

The systematic review was performed according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [14] as well as some other reporting
guidelines [15, 16]. The following databases were systematical-
ly researched: PubMed, EMBASE, and Cochrane Library from
their inception to March 2018, and the last search was updated
on August 2018. We did free-text terms and Mesh searches for
the terms gynecologic surgery, gynecologic surgical proce-
dures, hysterectomy, vaginal repair, pelvic organ prolapse re-
pair, midurethral sling, colporrhaphy, urinary catheter,
suprapubic catheter, transurethral catheter, transurethral tube,
intermittent catheter,intermittent self-catheter, in—out catheter
and so on (see “Appendix 17). In addition, we checked refer-
ence lists of relevant reviews for additional studies to ensure
comprehensive data collection. Finally, we transferred all rele-
vant titles and abstracts to Endnote Web for selection.

Selection criteria

Two authors (MX-L and YQ-X) independently screened all
titles and abstracts of retrieved citations, evaluated potential full
texts, and determined eligibility. Disagreements were resolved
through discussion and consensus or by consulting a third
member (L-Y) of the review team. Studies that met the follow-
ing criteria were included: randomized clinical trial; suprapubic
catheterization compared with indwelling urethral catheteriza-
tion or intermittent urethral catheterization or indwelling ure-
thral catheterization versus intermittent urethral catheterization;
patients undergoing elective or emergency gynecologic surgery
for benign or malignant conditions. Trials included at least one
quantitative outcome data (UTIL, rates of recatheterization, du-
ration of catheterization, hospital stay, complication rate,
catheter-related pain). We excluded review articles, editorials,
comments, meeting abstracts, and irrelevant topic studies.

Definitions of different drainage routes

Indwelling catheterisation was defined by the passage of a
catheter into the urinary bladder via the urethra using an in-
flatable balloon or other means to retain it in position.
Intermittent catheterization, also known as in—out catheterisa-
tion, was defined as emptying the bladder via the urethra using
a catheter that is removed after the procedure, mostly at regu-
lar intervals. Suprapubic catheterization was defined as the
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insertion of a catheter into the bladder via the anterior abdom-
inal wall using sutures or other means to retain it in position.

Data extraction and quality assessment

Two reviewers (CW-H and MX-L) independently extracted
relevant data from all the included studies using a standardized,
predesigned extraction form in Microsoft Excel 2010. The ex-
tracted information included study characteristics (first author,
country, number of study participants, procedure, interventions,
exclusion criteria, definition of bacteriuria) and outcomes. The
primary outcome was UTI, and secondary outcomes were the
need for recatheterization, duration of catheterization, hospital
stay, catheter-related complications, and pain. UTI data was
extracted within 14 days, because many studies reported related
data within this timeframe. If information was unclear or miss-
ing, we contacted the original authors by e-mail.

Two authors (MX-L and CW-H) independently assessed the
risk of bias using the Cochrane Collaboration’s tool [17]. Each
study was determined as having a low, high, or unclear risk of
bias relating to sequence generation, allocation concealment,
blinding of outcome assessors, incomplete outcome data, selec-
tive outcome reporting, and other sources of bias. Any disagree-
ment was resolved via discussion among the authors. We used
Grades of Recommendation, Assessment, Development, and
Evaluation (GRADE) system [18] to assess the quality of evi-
dence associated 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 asso-
ciation reflects the item being assessed. Assessment of the qual-
ity of evidence considers study methodological quality, direct-
ness of the evidence, heterogeneity of data, precision of effect
estimates, and risk of publication bias [19, 20].

Fig. 1 Flowchart of the meta-
analysis
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Statistical analysis

This meta-analysis was performed using the RevMan version
5.3 (Cochrane Collaboration) [21]. Dichotomous variables
were evaluated using risk ratio (RR)with 95% confidence in-
tervals (95% CI). Continuous variables were analyzed using
mean differences (MD) and 95% CI. When studies reported
on medians, ranges, or P values for continuous variables, sta-
tistical algorithms were used to derive the appropriate means
and standard. A random-effects model was used for pooling
studies, because it takes into account the almost inevitable nat-
ural variation inherent between studies and is especially useful
in conducting surgical research [22]. Meta-analyses of binary
variables were performed using the Mantel-Haenszel method
and continuous variables using the inverse variance method.
Heterogeneity was assessed using Cochran Q test and I statis-
tic. We conducted subgroup analyses according to UTT (asymp-
tomatic bacteriuria and symptomatic UTT). Sensitivity analysis
was performed for the primary outcome by excluding some
low-quality studies; publication bias was performed using
Egger’s test if the number of studies was ten or more [23].

Results
Literature search

The literature search yielded 2850 reports; 135 were excluded
because of duplication and 2676 were excluded on the basis of
title or abstract that was irrelevant to the topic; 24 were ex-
cluded from the remaining 39 after reading the full text.
Therefore, 15 RCTs were included in this systematic review.
Nine trials [7-9, 24-29] (n = 1040) compared indwelling ure-
thral catheterization with suprapubic catheterization, four
[10-13] (n=385) compared intermittent catheterization with
suprapubic catheterization, and two [30, 31] (n=182) com-
pared indwelling urethral catheterization with intermittent
catheterization. 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 15 studies were all published
in English between 1974 and 2017, and study samples ranged
from 24 to 232 participants. Exclusion criteria were reported
by 12 of 15 trials, many of which focused on preoperative UTI
or bacteriuria or some other urological diseases.

Quality assessment

The risk of bias is shown in Table 2. All studies were random-
ized, ten trials [7, 8, 10, 11, 13, 25, 26, 28, 29, 31] described an

Risk of study bias

Table 2

Blinding of outcome Incomplete outcome  Selective reporting  Other bias
(reporting bias)

Blinding of participants and

Allocation concealment

(selection bias)

Year Random sequence

Author

assessment (detection bias) data (attrition bias)

personnel (performance bias)

generation (selection bias)

Low risk

Unclear risk

Unclear risk

ear risk

Low risk

ear risk Low risk Unclear risk

ear risk
ear risk

Low risk

Unclear risk

Low risk

Low risk

Unclear risk

Unclear risk

Low risk

Unclear risk

Unclear risk

ear risk

—_ e = = =

Unc

High risk

Unclear risk

1985 Low risk
1987 Low risk
1985 Low risk

Andersen [29]

Unc

High risk

Unclear risk

Bergman [25]
Harms [26]

High risk Unc

Unclear risk
High risk

Unc

High risk

1978  High risk
1974  Low risk
2010 Low risk

Barents [24]
Wiser [28]

Unc

High risk

Low risk

Unclear risk

Unclear risk

Unclear risk

Low risk

High risk

Unclear risk

Kringel [8]

Unclear risk

Unclear risk

Unclear risk

Unclear risk

High risk

Unclear risk

1993 Unclear risk
1989  Unclear risk

2011

Nwabineli [27]
Schiotz [9]

Low risk

Low risk

Low risk

Unclear risk

High risk

Unclear risk

Low risk

Low risk

Low risk

Unclear risk

High risk

Low risk

Low risk
2005 Unclear risk
2007 Low risk
2010 Low risk
2017 Low risk

Stekkinger [7]
Naik [12]

Unclear risk Unclear risk

Low risk

Unclear risk
High risk

Unclear risk

High risk

Unclear risk
Low risk

Unclear risk

Unclear risk
High risk

High risk

Jannelli [13]
Dixon [10]
Bray [11]

Low risk

Low risk

Low risk

High risk

Low risk

Unclear risk
Low risk
Low risk

Low risk
Low risk
Low risk

Unclear risk

Low risk
Low risk

High risk
Unclear risk
High risk

High risk
High risk
High risk

Unclear risk
Low risk
High risk

1997  Unclear risk
Low risk

2011

Dobbs [30]
Hakvoort [31]
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adequate random-sequence generation process; five trials [7,
10, 13, 28, 30] described the methods used for allocation
concealment; 1 trial [8] described the blind of outcome assess-
ment, All studies reported complete outcome data or selective
outcome reporting. Overall, study quality was low. The qual-
ity of evidence is shown in Table 3.

Meta-analysis
Urinary tract infection

Fifteen trials [7—13, 24-31] reported the incidence of UTI com-
pared with the three drainage routes. We conducted subgroup
analyses according to symptoms of UTI (asymptomatic bacteri-
uria and symptomatic UTI).The meta-analysis indicated that
suprapubic drainage was associated with a reduction in asymp-
tomatic bacteriuria compared with indwelling catheterization
(RR =0.39,95% CI:0.24-0.65, P = 0.0003); indwelling catheter-
ization may increase symptomatic UTI compared with intermit-
tent catheterization (RR =2.79, 95% CI:1.09-7.14, P=0.03).
There were no differences in the other comparisons (Fig. 2).

Rate of recatheterization

Four studies [7, 26, 28, 29] specifically reported rates of
recatheterization between suprapubic and indwelling urethral
catheterization. No studies reported the outcome between
suprapubic and intermittent catheterization or between indwell-
ing urethral and intermittent catheterization. Indwelling
catherization was associated with higher rate of recatherization
compared with suprapubic catheterization (RR =2.95, 95% CI
1.22-7.11, P=0.02) (Fig. 3).

Duration of catheterization

Two trials [9, 27] addressed duration of catheterization as a
specific outcome and compared suprapubic with indwelling
urethral catheterization. Three studies [10, 12, 13] reported the
outcome of suprapubic vs intermittent catheterization. No sig-
nificant difference was found between suprapubic and

indwelling urethral catheterization (MD =—0.69, 95% CI
—4.47 to 3.10 days, P=0.72), suprapubic and intermittent
catheterization (MD =0.37, 95% CI —1.34 to 2.09 days, P=
0.67). There was no evidence of heterogeneity in the two
comparisons (I° = 33%, IF = 0%, respectively, Fig. 4).

Hospital stay

Three trials [7, 8, 25] provided data on hospital stay and com-
pared suprapubic with indwelling urethral catheterization.
Two studies [10, 11] reported comparison between suprapubic
and intermittent catheterization. There was no significant dif-
ference between suprapubic and indwelling urethral catheter-
ization (MD =0.21, 95% CI —0.56 to 0.98, P=0.59). There
was evidence of heterogeneity (12 =78%, P=0.01, Fig. 5).
The high heterogeneity may be because most studies did not
define the length of the hospital stay. There was also no dif-
ference between suprapubic and intermittent catheterization
(MD =1.33, 95% CI —0.09 to 2.76, P=0.07). There was no
evidence of heterogeneity (F = 0%, P=0.52, Fig. 5).

Complication rate

Eight trials [7-9, 13, 25, 26, 28, 30] reported specific data for
the complication rate associated with each intervention.
Common complications reported included urinary retention,
urine leakage, catheter blockage, hematuria, spontaneous loss
of catheter, and voiding difficulty. Use of suprapubic catheter-
ization was associated with a higher rate of hematuria com-
pared with indwelling urethral catherization (RR =4.49, 95%
CI1.16-17.41, P=0.03, Table 4). No difference was found in
the rate of other complications between groups.

Catheter-related pain

Data regarding catheter-related pain were available for two
trials [10, 13] that compared suprapubic with intermittent
catheterization. They both concluded there was no difference
between groups, but they assessed pain using different scales.

Table 3 Postoperative

complication rates Postoperative complications Studies No. patients RR 95% C1 P value P (%)
Suprapubic versus indwelling
Catheter blockage 3 360 3.34 0.26-43.53 0.36 69
Urinary retention 1 520 4.00 0.78-20.42 0.10 NA
Urine leakage 1 126 0.97 0.20-4.62 0.97 NA
Hematuria 2 276 4.49 1.16-17.41 0.03 0
Catheter lost spontaneously 1 126 10.66 0.60-188.84 0.11 NA
Voiding difficulty 1 150 0.25 0.03-2.18 0.21 NA
Suprapubic versus intermittent
Catheter obstruction 1 200 2.63 0.11-63.79 0.55 NA

@ Springer
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Suprapubic  Indwelling urethral Risk Ratio Risk Ratio
_Study or Subgroup _ Events Total _ Events __ Total Weight M.H, Random, 95% Cl M.H, Random, 95% CI
symptomatic urinary tract infection
Kringel 2010 0 32 8 200 2.0% 0.36 [0.02, 6.06)
Schiotz 1989 9 38 11 40 10.6% 0.86 [0.40, 1.84) I
Stekkinger 2011 6 64 6 62 7.9% 0.97 [0.33, 2.84) T —
Subtotal (95% Cl) 134 302 20.5% 0.86 [0.47, 1.58] -
Total events 15 25
Heterogeneity: Tau*= 0.00; Chi*= 0.43, df= 2 (P = 0.81); F= 0%
Testfor overall effect: Z= 0.43 (P = 0.62)
Asymptomatic bacteriuria
Kringel 2010 1 32 52 200 3.7% 0.12(0.02,0.84)
Barents 1978 5 86 16 44  9.0% 0.16 [0.06, 0.41) I —
8ergman 1987 3 24 13 27 7.6% 0.26 [0.08, 0.80) —_—
Harms 1985 12 78 36 67 12.4% 0.29 [0.16, 0.50) ——
Wiser 1974 14 75 45 75 13.0% 0.31[0.18,0.52) _—
Andersen 1985 10 48 20 44 11.7% 0.46 [0.24, 0.87) —_—
Nwabineli 1983 7 10 13 14 13.7% 0.75[0.49,1.16) T
Schiotz 1989 8 38 5 40 8.3% 1.68[0.60, 4.70) N
Subtotal (95% Cl) 391 511 79.5% 0.39[0.24, 0.65] -
Total events 60 200
Heterogeneity: Tau*= 0.35; Chi*= 26.45, df= 7 (P = 0.0004), F= 74%
Test for overall effect: Z= 3.62 (P = 0.0003)
0.01 0.1 10 100
Favours (Suprapubic) Favours [Indwelling urethral)
Suprapubic  Intermittent urethral Risk Ratio Risk Ratio
Study or Suhgrou Events Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% C|
symptomatic urinary tract infection
Bray 2017 15 29 5 31 235% 3.21[1.34,7.70) ——
Dixon 2010 9 36 13 36 26.1% 0.63[0.34, 1.41) ——T
Subtotal (95% Cl) 65 67 49.6% 1.46 [0.32, 6.59] ——e———
Total events 24 18
Heterogeneity: Tau*= 1.02; Chi*= 7.14, df=1 (P = 0.008); F= 86%
Test for overall effect: Z= 0.43 (P = 0.62)
asymptomatic bacteruria
Jannelli 2007 26 112 30 98 30.0% 0.76[0.48,1.19) —&
Naik 2005 3 17 12 18 20.4% 0.28(0.09, 0.83) ——
Subtotal (95% Cl) 129 117  50.4% 0.52[0.20, 1.35]) o
Total events 29 42
Heterogeneity: Tau?*= 0.32; Chi*=2.81, df=1 (P = 0.09); F=64%
Test for overall effect: Z=1.34 (P = 0.18)
Total (95% Cl) 194 184 100.0% 0.85[0.39, 1.86] B o
Total events 53 60
?ele;ogeneily. T;u’: ;.43; cmP= 1 03::). df= 3 (P =0.004); F= 78% -‘0 o1 0*1 fo 1 00=
estfor overall effect: Z= 0.41 (P=0. ' . . :
Testfor subaroun differences: (Chi’= 1.27.df=1 (P = 0.26). F= 21.5% FAAG (FUprepdtls) EMUIE{RSRIBAHMRIEL)
Indwelling urethral  Intermittent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% Cl
symptomatic urinary tract infection
Hakvoort 2011 13 42 5 45 459% 2.79(1.08,7.14) —
Subtotal (95% Cl) 42 45 45.9% 2.79[1.09,7.14) —~tifii—
Total events 13 5
Heterogeneity: Not applicable
Test for overall effect: Z= 2.13 (P = 0.03)
asymptomatic bacteruria
Dobbs 1997 14 48 6 47 541% 2.28(0.96, 5.44) — i —
Subtotal (95% Cl) 48 47 54.1% 2.28[0.96, 5.44) i
Total events 14 6
Heterogeneity: Not applicable
Test for overall effect: Z=1.87 (P = 0.06)
Total (95% Cl) 90 92 100.0% 2.50[1.32,4.74]) -
Total events 27 1
Heterogeneity: Tau®= 0.00; Chi*= 0.08, df=1 (P = 0.76); F= 0% =0 0 0=1 110 100=

Test for overall effect: Z= 2.82 (P = 0.005)
Test for subaroun differences: Chi*= 0.09. df=1 (P = 0.76). F= 0%

Fig. 2 Forest plot of urinary tract infection

Favours [Indwelling urethral ) Favours [Intermittent)
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Rate of recatheterization  |pdwelling urethral ~ Suprapubic Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Andersen 1985 8 44 3 48 20.6% 2.91[0.82,10.28] T
Harms 1985 23 69 6 88 26.9% 4.89[2.11,11.34) —_—
Stekkinger 2011 11 62 11 64 28.2% 1.03[0.48, 2.21) —
Wiser 1974 23 75 4 75 24.3% 5.75[2.09,15.83] —_—
Total (95% Cl) 250 275 100.0% 2.95[1.22,7.11] ""
Total events 65 24
e 2 . AR = — - R ; } t {
Heterogeneity: Tau®= 0.57;, Chi*=10.43, df=3 (P =0.02); F=71% 0.01 o ) 10 100

Test for overall effect: Z= 2.40 (P = 0.02)
Fig. 3 Forest plot of rate of recatheterization

Due to evidence of significant clinical and statistical hetero-
geneity, we did not pool the results.

Sensitivity analysis

Sensitivity analysis was conducted for the primary outcome
UTIL. We removed two trials [10, 12] that did not report their
definition for UTI or bacteriuria, results were stable.

Publication bias

As described, we perform publication bias analysis if the num-
ber of studies is ten or more. As this did not apply to the analysis
reported here, publication bias analysis was not conducted.

Discussion

Our systematic review and meta-analysis demonstrated that use
of suprapubic catheterization was associated with a reduction in
asymptomatic bacteriuria and rate of recatheterization com-
pared with indwelling urinary catheterization for gynecological

Duration of catheterizationy

Favours [Indwelling urethral] Favours [Suprapubic)

surgery patients; however, suprapubic catheterization was asso-
ciated with higher rate of hematuria compared with indwelling.
Intermittent catheterization reduced the rate of symptomatic
UTI compared with indwelling catheterization. There was no
difference in other aspects among the three drainage routes. As
shown in Table 3, the quality of evidence for the reported out-
comes was low or very low. We downgraded quality of evi-
dence by one or two levels for the following reasons: serious
risk of bias; inconsistency of results; imprecision of results.
The European Association of Urology 2015 guidelines on
urological infection recommend that intermittent urethral cath-
eterization was associated with a reduction in the incidence of
bacteriuria compared with indwelling urethral catheterization
[32]. However, they could not make any recommendations
for symptomatic UTL UTI alone results in >3 million medical
visits by women annually, require antibiotics that can be expen-
sive, and can have serious consequences, such as pyelonephri-
tis, which is increasingly important in our aging population.
More serious is that the presence of a UTI increases the risk
of mortality almost three times, even after controlling for co-
morbidities [33-35]. Up to 20-36% of patients with UTI have
bacteremia [36, 37]. We conducted subgroup analysis

Indwelling urethral  Suprapubic Mean Difference Mean Difference
Sludyor Subgroup  Mean  SD  Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Nyabineli 1993 165 14 14 131 475 10 182% 340(4.50,11.30)
Sehioz 1989 33 18 40 49 33 38 818% -1.601280,-0.40) I‘
Total (95%CY) B4 48 1000% -0.69[-4.47,3.0]

Heterogeneily. Tau*= 4.18; Chi*=1.50, df=1 (P=0.22); P= 33%
Testfor overalleflect Z= 0.36 (P=072)

a0 0 10 i
Favours [Indwelling urethral] Favours [Suprapubic)

Suprapubic Intermittent urethral Nean Difference Mean Difference
Studyor Subgroup  Mean  SD Tofal Mean  SD  Tofal Weight IV, Random, 95% Cl IV, Random, 95% CI
Dixon 2010 5 8 3 4 85 36 202% 1.00}281,481)
Jannelli 2007 53 7 112 52 74 98 767%  0.10(1.86,200)
Naik 2005 20525 17 17 2075 13 31% 300(-6.66,12.66]
Total (95%Cl) 165 153 100.0%  0.37[1.34,20]

Heterogeneity. Tau?= 0.00; Chi*= 0.46, df= 2 (P = 0.79); F= 0%
Testfor overall effect Z= 0.43 (P=0.67)

Fig. 4 Forest plot of duration of catheterization
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Hospital stay  Indwellingurethral ~ Suprapubic Mean Difference Mean Difference
Stutly or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 35% Cl IV, Random, 95%Cl
Bergman 1987 & 16 21 36 13 24 205%  1.10(0.30,1.90] ——
Kiingel 2010 585 178 200 625 108 32 37.7% -0.300.75,0.15)

Stekkinger 2011 & 1 62 4 25 64 328%  0.00[0.66,0.66]

Total (95%Cl) 289 120 1000%  0.21]-0.56,0.98]

| | ] 1

Heterogeneity. Tau®= 0.35; Chi*= .02, df=2 (P = 0.01); = 78% ! ! ' ! :

57 _ 24 0 1 2
Testforoverall fect Z=0.54 (P=059) Faours [Indwelling urethral] Favours [Suprapubic)

Suprapubic ~ Intermittent urefhral MeanDifference Mean Difference
Studyor Subgroup  Mean SD Total Mean  SD  Total Weight IV, Random, 95% CI IV, Randlom, 95% CI
Bray 2017 89 6 B 7 325 3 3d% 2000047447 T
Dixon 2010 6326 3% 5 425 36 0666% 1000075275 -
Total (95% Cl) 65 67 100.0%  133].0.09,276] <
Heterogenely Tau?= 0.00; Chie= 042, =1 (P = 052) = 0% W = ! A

Test for overall effect Z=1.83 (P=0.07)
Fig. 5 Forest plot of hospital stay

Favours [Suprapubic) Favours Intermitient urethral)

Table 4 Summary of findings

Suprapubic catheterization compared to indwelling urethral catheterization for patients after gynecologic surgery

Patient or population: patients after gynecologic surgery
Setting: Hospital
Intervention: suprapubic catheterization

Comparison: indwelling urethral catheterization

Anticipated absolute effects” (95% CI)

Risk with indwelling urethral Risk with suprapubic

catheterization catheterization

Urinary tract 127 per 1,000 RR 0.46 1338 Y11@)
277 per 1,000
infection (UTTI) (83 to 194) (0.30t00.70) (9 RCTs) MODERATE
Rate of 767 per 1,000 RR 2.95 525 oD
260 per 1,000
recatheterization (317 to 1,000) (1.22t0 7.11) (4 RCTs) VERY LOW
Duration of The mean duration of catheterization - (2RCTs) Y 1ED)
catheterization in the intervention group was 0.69 LOW
lower (4.47 lower to 3.1 higher)
Hospital stay The mean hospital stay in the - (3 RCTs) [11€'D)
intervention group was 0.21 higher LOW
(0.56 lower to 0.98 higher)
Catheter blockage 62 per 1,000 RR 3.34 360 oD
19 per 1,000
(5 to 810) (0.261043.53) (3 RCTs) VERY LOW
Urinary retention 100 per 1,000 RR 4.00 520 [ YEED)
25 per 1,000
(20 to 511) (0.78t020.42) (1 RCT) VERY LOW
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Table 4  (continued)

Suprapubic catheterization compared to intermittent catheterization for patients after gynecologic surgery

Patient or population: patients after gynecologic surgery
Setting: hospital
Intervention: Suprapubic catheterization

Comparison: intermittent catheterization

Anticipated absolute effects” (95% CI)

Risk with Risk with Suprapubic catheterization
intermittent
catheterization

Urinary tract 302 per 1,000 RR 0.85 378 [121ED)

) ) 288 per 1,000

infection (127 to 729) (0.39 to 1.86) (4 RCTs) LOW

Rate of not estimable Not reported

recatheterization

Duration of The mean duration of catheterization in the (3 RCTs) oD

catheterization intervention group was 0.37 higher (1.34 lower LOW
to 2.09 higher)

Hospital stay The mean hospital stay in the intervention (2 RCTs) oD
group was 1.33 higher (0.09 lower to 2.76 LOW
higher)

catheter 23 per 1,000 RR 2.63 210 oD

obstruction 9 per 1,000 (1 to 570) (0.11 to (1 RCT) VERY LOW

63.79)
Urinary retation not estimable Not reported

according to symptoms of UTI (asymptomatic bacteriuria and
symptomatic UTI). Our meta-analysis found that suprapubic
catheterization was associated with a reduction in asymptomat-
ic bacteriuria compared with indwelling urinary catheterization.
Intermittent catheterization may reduce the rate of symptomatic
UTI compared with indwelling catheterization. Although there
was a significant difference in the rates of symptomatic UTI
when comparing intermittent and indwelling catherization, for-
est plot showed that the 95% CI was very wide, which may
influence the reliability of the results.

The practice of evidence-based medicine means integrating
individual clinical expertise with the best available external
clinical evidence from systematic research [38]. In our review,
we pooled data from 15 RCTs to reach the most reliable con-
clusion. Our results were inconsistent with those of a previous
systematic review [6], published in 2012, which included 12
RCTs (N=1300) and concluded that no route for bladder
drainage in gynecologic patients is clearly superior. The rea-
son may be that the earlier review defined UTI as both symp-
tomatic and asymptomatic bacteriuria and it did not perform
subgroup analyses. In fact, symptomatic and asymptomatic
bacteriuria have different clinical outcomes. Asymptomatic

@ Springer

bacteriuria can be considered an insidious type of UTI.
Management of UTI varies greatly. Some clinicians will treat
patients with asymptomatic bacteriuria, some will use prophy-
lactic antibiotics, and others will only treat patients with symp-
tomatic UTI. The European and Asian guidelines on
Management and Prevention of Catheter-Associated Urinary
Tract Infections [39] recommend that asymptomatic bacteri-
uria should not be treated with antibiotics, as the infection will
not be eradicated, or if it is, it will return rapidly. They recom-
mend that symptomatic infections in catheterized patients be
treated with broad-spectrum systemic antibiotics, as well as
removal and replacement of the catheter. In addition, the re-
view published in 2012 only compared indwelling urinary
catheterization with suprapubic catheterization, with no com-
parison between them and intermittent catheterization, which
may influence reliability of results.

With regard to the rates of recatheterization, only four stud-
ies [7,26, 28, 29] (N = 525) reported outcomes in the compar-
ison with suprapubic and intermittent catheterization. The
meta-analysis indicated that suprapubic vs indwelling cathe-
terization could reduce the rates of recatheterization. That con-
clusion was different from the previous systematic review [6].



Int Urogynecol J

Table 4  (continued)

Indwelling catheterization compared to intermittent catheterization for patients after gynecologic surgery

Patient or population: patients after gynecologic surgery
Setting: hospital
Intervention: Suprapubic catheterization

Comparison: intermittent catheterization

Anticipated absolute effects” (95% CI)

Risk with Risk with Suprapubic

intermittent catheterization

catheterization
Urinary tract infection 224 per 1,000 RR 2.50 182 Y2 1ED)

188 per 1,000

(141 to 353) (132t04.74)  (2RCTs) LOW

Rate of recatheterization not estimable Not reported
Duration of catheterization not estimable Not reported
Hospital stay not estimable Not reported
catheter obstruction not estimable Not reported
Urinary retation not estimable Not reported

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 to be 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

CI Confidence interval, RR Risk ratio, MD Mean difference

*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)

The difference between the earlier and our meta-analysis may
be that more trials were included in our study. However, in one
study, the sample size of the experimental and control groups
was significantly different, which may cause unavoidable
clinical and statistical heterogeneity. CLarger samples and
higher-quality studies are needed to confirm our conclusions.
At present, we believe that suprapubic catheterization is supe-
rior for reducing recatheterization rates.

Catheterization can effectively solve the patient’s urinary
dysfunction, but it is an invasive procedure that may cause
many complications. Our meta-analysis indicated that
suprapubic catheterization was associated with higher rate of
hematuria compared with indwelling urethral catherization. It
should be applied cautiously in clinical practice. However, our
conclusions are based only on limited data; many studies did
not report complications after gynecologic surgery, so it is
unclear whether ny occurred or if they were simply not report-
ed. Future trials should report standardized core outcomes,
and we suggest the following variables be included: urinary
retention, catheter obstruction, urine leakage, and so on.

Strengths and limitations

Strengths of this review are that all studies reviewed were
RCTs, detailed data collection and extraction was performed
on all related studies, quality of evidence was assessed using
GRADE, and we provide detailed reporting of results of all
extracted outcomes. Limitations are that the quality of evi-
dence was low, which could be challenged regarding results
interpretation. Blinding assessment of outcomes rarely oc-
curred; in the future, using blinding is recommended to add
rigor to study findings; we should make some changes and
pay more attention to blinding of the assessor.

Conclusions

This meta-analysis showed that suprapubic catheterization was
associated with a reduction in the asymptomatic bacteriuria and
the rate of recatheterization but increased the occurrence of
hematuria compared with indwelling urinary catheterization.
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Intermittent catheterization may reduce the rate of symptomatic
UTI compared with indwelling catheterization. Due to the low
quality and small quantity of available comparative studies,
more high-quality randomized trials are needed to provide
stronger evidence of the effectiveness of the drainage routes.
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Appendix 1 search strategy

#1 Gynecologic Surgical Procedures|Mesh]

#2 Endometrial Ablation Techniques [Mesh]

#3 Hysterectomy[Mesh]

#4 Ovariectomy[Mesh]

#5 Salpingostomy[Mesh]

#6 Uterine Artery Embolization [Mesh]

#7 gynecologic surgery| Title/ Abstract]

#8 pelvic organ prolapse repair| Title/Abstract])

#9 vaginal prolapse Repair[Title/Abstract])

#10 hysterectomy*[Title/ Abstract]

#11 vaginal repair|Title/Abstract]

#12 urethral sling[ Title/ Abstract]

#13 colposuspension| Title/Abstract]

#14 colporrhaphy|[Title/Abstract]

#15 vaginal plastic surgery|[Title/Abstract]

#16 urogynecologic surgery| Title/Abstract]

#17 endometrial ablation technique*[Title/Abstract]
#18 ovariectom*[Title/ Abstract]

#19 salpingostom™*[Title/Abstract]

#20 uterine artery embolization[Title/Abstract]

#21 endometrioma*[Title/Abstract]

#22:#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR
#9 OR #10 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17
OR #18 OR #19 OR #20 OR #21

#23 Urinary Catheters[Mesh])

#24 Intermittent Urethral Catheterization[Mesh]
#25 suprapubic catheter*[Title/Abstract]

#26 Suprapubic Tube[Title/Abstract]

#27 transurethral catheter®[Title/Abstract]
#28transurethral tube[Title/Abstract]

#29urinary catheter*[Title/ Abstract]

#30 urinary tube[Title/Abstract]

#31 urethral catheter*[Title/ Abstract]

#32 urethral tube[ Title/Abstract]

#33 techniques catheterization|[Title/ Abstract]

#34 Intermittent Urethral Catheterization[Title/Abstract]
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#35 intermittent self catheterization[Title/Abstract]

#36 clean intermittent catheterization| Title/Abstract]

#37 clean intermittent self-catheterization|[Title/Abstract]

#38 in—out catheterization[Title/Abstract]

#39 intermittent urethral catheterizations| Title/Abstract]

#40 urethral self catheterization[ Title/Abstract]

#41 clean intermittent catheterization[ Title/Abstract]

#42 bladder drainage[Title/Abstract]

#43 #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29
OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36
OR #37 OR #38 OR #39 OR #40 OR #41 OR #42

#44 #22 AND #43
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