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Abstract: Our aim is to assess the efficacy of prophylactic ureteral catheter placement on patients
undergoing laparoscopic gynecological surgery. We searched the electronic database including PubMed,
Cochrane Library, Embase, Web of Science, WANFANG and CNKI in January 2020 to identify possible
studies without languages limitations. A manual search was also conducted. The trials that compared
catheterized group (CG) to non-catheterized group (NCG) were included. This meta-analysis was
accomplished by RevMan5 (version 5.3). Initial search yield 997 studies and 5 randomized control trials
were included in the final meta-analysis. Pooling data of five studies showed that patients in the CG had a
lower risk of ureteral injury than those in NCG (RR: 0.44, 95% CI: 0.20-0.97, P=0.04) without significant
between-study heterogeneity (P=0.23, I’'=29%). The pooled data analysis showed a statistically significant
difference in favor of prophylactic ureter catheter placement (MD: -40.51, 95% CI: -58.65 to -22.36,
P<0.0001). Random-effects model meta-analysis found that patients in the CG experienced higher EBL
compared to NCG (SMD: -5.78, 95% CI: -10.51 to -1.04, P=0.02). There was no statistically significant
difference between CG group and NCG group (P=0.23) with regard to LOS. Current evidence indicates
that prophylactic ureteral catheter placement has the advantages of reducing ureteral injury, shortening the
operative time, and reducing the amount of bleeding. It might serve as a routine preoperative preparation
choice for laparoscopic gynecological surgery, especially with pelvic adhesion. Further large volume,

multicenter well-designed trials are warranted before making the final clinical guidelines.
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Introduction and even mortality (1). Ureteral injury is one of the most

. . S . . devastating and troublesome complications in gynecologic
Tatrogenic urinary tract injuries are frequent in obstetrical g p gy g

and gynecologic surgery owing to the proximity of the surgery (2). Moreover, iatrogenic ureteric injuries (IUI)
urogenital organ systems, and delayed diagnosis and have increased markedly during the past two decades (3)

inappropriate medical interventions lead to high morbidity due to advances in endoscopic gynecologic surgery during
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the late 1980s and early 1990s (2-5). Thus, how to find
ureteric injury promptly and effectively reduce ureteral
injury should be emphasized in the management of
laparoscopic gynecological surgery. The ureteral catheter
placement is a simple procedure which contributes to
identifying the ureteral course. However, whether ureteral
stent should be placed routinely before laparoscopic
gynecological surgery remains controversial. Therefore, we
conducted a systematic literature review and meta-analysis
of randomized control trials (RCTs) at home and abroad to
explore this relationship. We present the following article in
accordance with the PRISMA reporting checklist (available
at http://dx.doi.org/10.21037/tau-20-674).

Methods
Study selection

A systematic literature search in the PubMed, Cochrane
Library, Embase, Web of Science, WANFANG and CNKI
databases was conducted to identify RCTs published until
January 2020 in accordance with PRISMA guideline (6).
The language was unrestricted. Various keywords or Mesh
terms including obstetric, gynecologic, laparoscopic,
ureteral stent, ureteral catheter, and double-J stent, were
used. The search strategy used in PubMed was as follows:
(((((obstetric[Title/Abstract]) OR gynaecologic[Title/
Abstract]) OR Gynecological[Title/Abstract]) OR
laparoscopic[Title/Abstract])) AND ((((double-pigtail
stent[Title/Abstract]) OR Ureteral stent[Title/Abstract])
OR ureteral catheter[Title/Abstract]) OR Double-]
stent[ Title/Abstract]). Reference lists of all related studies
were also retrieved to ensure literature saturation. All RCTs
reporting the outcomes of interest were included.

Selection criteria

Two independent reviewers (D Feng, Y Tang) screened
studies based on titles and abstracts. Full articles were
further retrieved for possible qualified researches.
Disagreement was resolved by consensus and by
discussion with a third party. We defined study eligibility
using the following PICOS approach. Patients (P):
patients undergoing laparoscopic gynecological surgery;
Intervention (I): prophylactic ureteral catheterization;
Comparison (C): publications reporting outcomes of
laparoscopic gynecologic surgery with or without preset
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ureter catheter; Outcomes (O): the following outcomes
were assessed: ureteral injury; operative time; estimated
blood loss (EBL) and length of stay (LOS). Study design (S):
RCT5. Exclusion criteria included: (I) not meeting inclusion
criteria; (II) studies with overlapping or insufficient data;
(IIT) reviews, lectures, meeting abstracts and meta-analysis.

Quality assessment

The methodological quality of the studies (Figure 1) was
assessed by two independent authors (D Feng, Y Tang)
using the Cochrane Collaboration’s Risk of Bias (RoB) tool
in Review Manager software (https://community.cochrane.
org/help/tools-and-software/revman-5). This tool primarily
includes 7 domains: random sequence generation (selection
bias); allocation concealment (selection bias); blinding of
participants and personnel (performance bias); blinding of
outcome assessment (detection bias); incomplete outcome
data (attrition bias); selective reporting (reporting bias);
other bias (such as funding sources).

D Feng and Y Tang independently rated the level of
evidence of the included articles using the Oxford Centre
for Evidence-Based Medicine criteria (7); This scale graded
studies from strongest (level 1) to weakest (level 5) strength
of evidence on the basis of study design and data quality.

Figure 1 details the RoB summary of the 5 RCTs (8-12)
included in this meta-analysis. In summary, included studies
had a low risk of performance bias (blinding of participants
and personnel), attrition bias (incomplete outcome data) and
reporting bias (selective reporting). The risk of selection
bias and detection bias were unclear due to lack of related
description.

Statistical analysis

Comparable data from each study were merged in a
meta-analysis where possible. We calculated pooled
estimates of the mean difference (MD) or standard mean
differences (SMD) and relative risk (RR) for continuous and
dichotomous variables, respectively. We used the Cochran
Q test to assess between-study heterogeneity (13). We also
did I? testing to evaluate the magnitude of the heterogeneity
with values >50% regarded as being significant
heterogeneity (14). The random effects model was used
when the trials yielded heterogeneous (P<0.1) results.
Otherwise, the fixed effects model was used. Significance
was set at P<0.05. The present meta-analysis was performed
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Figure 1 The risk of bias summary of included studies.

using the Cochrane software Review Manager version 5.3.

Results
Literature search results

Initial literature search yield 997 studies. After removing
duplication, screening studies based on titles and abstracts
and reviewing full articles, a total of 5 RCTs (8-12)
consisting of 1,290 patients [676 in the catheterized group
(CG) and 614 in the non-catheterized group (NCG)] were
enrolled in the final analysis. The flow chart of the study
selection is shown in Figure 2.

All studies were RCTs and contained patients treated
with laparoscopic gynecological surgery. All 676 patients
were treated with ureteral catheter placement while the
remaining 614 patients did not. Two studies (8,9) were

published in English and three trials (10-12) were published
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in Chinese. All of these studies reported outcomes
of laparoscopic gynecologic surgery with or without
prophylactic ureter catheter placement and were carried out
in China. The sample size of included studies was relatively
small and only 1 article contained more than 200 patients
(8). Two studies had a duration of more than 5 years (8,9).
One study enrolled patients undergoing laparotomy and
laparoscopic gynecologic surgery (8), and we extracted
the results of ureteric injury in laparoscopic-assisted
vaginal hysterectomy and oophorectomy. All studies had
major gynecological procedures and did not report major
catheter-related complications. Table 1 details the main
characteristics of included studies.

Ureteral injury

All RCTs (8-12) included in this meta-analysis reported the
results of ureteral injury. Pooling data of these five studies
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Figure 2 The flow chart of the study selection.

showed that patients in the CG had a lower risk of ureteral
injury than those in NCG (RR: 0.44, 95% CI: 0.20-0.97,
P=0.04) without significant between-study heterogeneity
(P=0.23, ’=29%) (Figure 3).

Operative time

Four studies (9-12) (289 patients) were included in
the meta-analysis. The pooled data analysis showed a
statistically significant difference in favor of prophylactic
ureter catheter placement. A test for heterogeneity between
the four studies was positive (P<0.00001, I’=92%), so
a random-effect meta-analysis was conducted between
the two groups (MD: -40.51, 95% CI: -58.65 to -22.36,
P<0.0001) (Figure 3). We conducted sensitivity analysis by
removing each study in sequence, and we did not observe a
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significant change after removing each trial.

EBL

Data from three trials (9,11,12) with 264 patients were
pooled. Random-effects model meta-analysis found that
patients in the CG experienced higher EBL compared to
NCG (SMD: -5.78, 95% CI: -10.51 to -1.04, P=0.02) with
highly between-study heterogeneity (P<0.00001, I’'=99%)
(Figure 3). The relatively small sample size made us unable
to draw a robust conclusion with regard to EBL.

LoOS

The pooled data from two studies (9,11) showed no
statistically significant difference between CG group and
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Table 1 The baseline characteristics of included studies

. . S le si
Study ID  Country Language Duration Populations amp'e size Age, tears (CG/NCG) Outcomes® LoE
(CG/NCG)
Chou, 2009China  English ~ 1996.1 to  Inclusion: laparoscopic 527/472 41.79+£12.43/41.98+11.56 1 1b
2007.12 hysterectomy; oophorectomy.
Exclusion: without consent form;
operative time less than 30 min;
follow-up less than 6 months
Han, 2009 China Chinese 2006.1to Inclusion: pelvic adhesions; 15/12 Similar group 1,2 2b
2008.8 laparoscopic hysterectomy
Li,2017  China Chinese 2012.5to Inclusion: radical hysterectomy; 42/42 42.5+3.4/43.5+3.6 1,2,83 2b
2014.5 myomectomy; ovarian cyst
ablation
Wei, 2015 China Chinese 2013.1to Inclusion: laparoscopic 60/60 Similar group 1,2,3,4 2b
20151 hysterectomy;
oophorectomy
Zhang, China  English 2009.6 to  Inclusion: cervical cancer (22 32/28 Similar group 1,2,8,4 2b
2017 2014.12 stage | and 13 stage Il cases,

based on IFGO), 23 cases of
ovarian cancer (12 stage | and 11
stage Il cases), and 3 cases with

multiple myomata

& 1: ureteral injury; 2: operative time; 3: estimated blood loss; 4: length of stay. IFGO, International Federation of Gynaecology and
Obstetrics criteria; LoE, level of evidence; CG, catheterization group; NCG, non-catheterization group.

NCG group (MD: -1.20, 95% CI: -3.16 to 0.76, P=0.23)
with highly between-study heterogeneity (P<0.00001,
I’=95%) (Figure 3).

Discussion

With the increasing application of laparoscopy in
gynecological surgery since the late 1980s, the number of
IUI has increased markedly during the past two decades,
partly because of the introduction of laparoscopy and
the overall increase in surgical procedures (2-3,15).
Additionally, the incidence of ureteral injury is related to the
types of operations performed at different periods and the
surgeons’ experience (16). The probability of ureteral injury
in laparoscopic operations increases by 0.2-6.0% (2,17).
Most doctors who can perform a radical hysterectomy
have experience with laparotomy and basic laparoscopic
surgery. However, due to insufficient understanding of the
anatomy around the cervix under the microscope, unskilled
manipulation, and the use of electric energy devices, urinary
tract injuries are prone to occur in the early stages of such
surgery (17). Among these complications, IUI is one of the
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most serious complications (2). Furthermore, laparoscopic
radical hysterectomy requires opening the ureteral tunnel,
which also increases the chances of ureteral injury and other
severe complications (17). Notably, although laparoscopic
surgery has a higher risk of ureteral injury than laparotomy,
patients prefer laparoscopic surgery over open surgery due
to less scarring, shorter LOS and less postoperative pain
(2,17). IUI not only severely affects the physical and mental
health of patients, but also increases the risk of doctor-
patient disputes. Thus, an ability to discriminate and avoid
the occurrence of ureteral injury is within the purview of
the obstetrician-gynecologist accurately and promptly.

A meta-analysis of 79 mostly retrospective studies (18)
shows that routine cystoscopy clearly increases the
intraoperative detection rate of urinary tract injuries with
an adjusted IUI rate of 0.3% and a bladder injury rate of
0.8%. How to effectively prevent the occurrence of ureteral
injury is a problem that urgently needs to be solved in
laparoscopic gynecological surgery. Currently, the efficacy
and safety of prophylactic ureteral catheter placement
before gynecological surgery is still controversial. Some
experts supported the use of preoperative ureteral stent
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Catheterized group  Noncatheterized group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed. 95% CI
Chou 2009 7 527 5 472 27.0% 1.25[0.40, 3.92] =
Han 2009 0 15 1 12 8.5% 0.27[0.01, 6.11]
Li 2017 0 42 2 42 12.8% 0.20[0.01, 4.04] ®
Wei 2015 0 60 8 60 43.5% 0.06 [0.00, 1.00] =
Zhang 2017 0 32 1 28  82% 0.29[0.01, 6.91]
Total (95% CI) 676 614 100.0% 0.44 [0.20, 0.97] R
Total events 7 17 ) ) ) )
itv: Chi2 = = = - 12 = 299 I + + d
Heterogeneity: Chi? = 5.62, df =4 (P = 0.23); I> = 29% 0.001 01 1 10 1000

Test for overall effect: Z = 2.04 (P = 0.04)

b.Operative time

Catheterized group Noncatheterized group

Mean Difference

Favours [Catheterized group] Favours [Noncatheterized group]

Mean Difference

Study or Subgroup _Mean  SD _Total Mean SD__ Total Weight IV, Random, 95% Cl IV. Random. 95% Cl
Han 2009 108.34 2537 13 12857 23.13 12 215% -20.23[-39.24,-1.22] —

Li2017 1853 115 42 2421 234 42 26.8% -56.80 [64.69, -48.91] -

Wei 2015 1756 213 60 2334 221 60 26.8% -57.80 [-65.57,-50.03] -

Zhang 2017 1076 257 32 1295 235 28 24.9% -21.90[-34.35, -9.45] —

Total (95% Cl) 147 142 100.0% -40.51 [-58.65, -22.36] <z T

Heterogeneity: Tau? = 304.02; Chi? = 35.66, df = 3 (P < 0.00001); I = 92% - 1‘00 50 : 5‘0 7 éo

Test for overall effect: Z = 4.38 (P < 0.0001)

c.Estimated blood loss

Std. Mean Difference

Favours [Catheterized group] Favours [Noncatheterized group]

Std. Mean Difference

1V, Random, 95% ClI 1IV. Random, 95% CI

Catheterized group Noncatheterized group
Study or Subgrou ea S Tot: Mean SD__ Total Weight
Li2017 462 183 42 3204 26.3 42 32.3%
Wei 2015 39.8 9.4 60 89.1 10.1 60 33.8%
Zhang 2017 176.6  59.2 32 2173 71.3 28 33.9%
Total (95% Cl) 134 130 100.0%

Heterogeneity: Tau? = 17.14; Chi? = 190.39, df = 2 (P < 0.00001); I* = 99%
Test for overall effect: Z = 2.39 (P = 0.02)

d. Length of stay

Catheterized group Noncatheterized group
r r Mean D _Total Mean D Total Weigh
Wei 2015 8.6 15 60 10.8 18 60 50.2%
Zhang 2017 71 14 32 7.3 1.1 28  49.8%
Total (95% Cl) 92 88 100.0%

Heterogeneity: Tau? = 1.90; Chi2 = 20.41, df = 1 (P < 0.00001); I> = 95%
Test for overall effect: Z = 1.20 (P = 0.23)

Figure 3 The outcomes of this meta-analysis.

(2,17,19-20), while others are concerned about stent-related
complications (8,21,22). In this scenario, we attempt to
explore this relationship using a meta-analysis of 5 RCTs
(8-12) at home and abroad to provide an evidence to guide
clinical practice.

Our study observed a statistically significant decreased
risk of ureteral injury in favor of CG group. The catheters

© Translational Andrology and Urology. All rights reserved.

-11.99 [-13.90, -10.09] —
-5.02 [-5.76, -4.28] =
062 [-1.14,-0.10]
-5.78 [-10.51, -1.04] e
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straighten the ureters and offer clear visualization
through the peritoneum without invasively exploring the
retroperitoneal area (2). The specific advantages of preset
catheter placement were as followed (9): (I) it can make the
ureter bulge, with a clearer outline and easy identification;
(TI) it can increase the stiffness of the ureter, and the visual
sense is more obvious when the surgical instrument is
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touched; (IIT) it can makes the ureter and its surrounding
tissues and organs more clear, which is beneficial for
separation; (IV) it can detect ureteral damage promptly
and reminds the surgeon to deal with it in time; (V) it can
avoid blindness of operation. Thus, prophylactic ureteral
catheterization may shorten operative time and reduce EBL,
which is consistent with the results of this meta-analysis.
All studies (8-12) included in this meta-analysis did not
report major catheter-related complications, and we may
consider that this simple procedure is safe. Additionally,
only one study conducted by Chou and his colleagues (8)
reported the severity of ureteral injuries and they found that
patients in CG group had a lower severity of IUI than their
counterparts.

Schimpf and his colleagues (23) performed a decision-
tree analysis of clinical scenarios of using universal ureteral
catheterization compared with no catheterization for
benign abdominal hysterectomy and radical hysterectomy,
and they found that universal ureteral catheterization is
cost saving when the rate of ureteral injury during benign
abdominal hysterectomy or radical hysterectomy is greater
than 3.2%. Four (9-12) out of five studies (8-12) included in
this meta-analysis showed that the IUI rate of NCG group
was greater than 3.2%. Therefore, ureteral catheterization
should be recommended for complicated gynecological
surgery or unskilled surgeons to prevent IUI and save
medical costs. Besides, lighted ureteral stents or real-time
visualization of ureters using indocyanine green have been
used in laparoscopic pelvic surgeries to make surgery safer
(24,25).

"To our knowledge, our study is the first meta-analysis that
evaluates laparoscopic gynecologic surgery with or without
preset ureter catheter. However, our study does have the
following limitations. Foremost, the broad heterogeneity
in study populations, designs, and definitions of outcome
measures. Secondly, the limited RCTs and the relatively
small sample size make it difficult to emphatically confirm
the advantages of prophylactic catheterization. Thirdly,
the limitation of the study area prevented us from assessing
the efficacy of preset ureteral catheter in foreign patients.
Further large prospective randomized, double-blind study
conducted by large volume and experienced surgeons are
still needed to confirm our findings and definitively resolve
this important controversy in gynecology.

Conclusions

Current evidence indicates that prophylactic ureteral

© Translational Andrology and Urology. All rights reserved.

catheter placement has the advantages of reducing ureteral
injury, shortening the operative time and reducing the
amount of bleeding. It might serve as a routine preoperative
preparation choice for laparoscopic gynecological surgery,
especially with pelvic adhesion. Further large volume,
multicenter well-designed trials are warranted before
making the final clinical guidelines.
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