(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Postoperative interventions for preventing bladder dysfunction

after radical hysterectomy in women with early-stage cervical
cancer (Review)

Aue-aungkul A, Kietpeerakool C, Rattanakanokchai S, Galaal K, Temtanakitpaisan T, Ngamjarus
C, Lumbiganon P

Aue-aungkul A, Kietpeerakool C, Rattanakanokchai S, Galaal K, Temtanakitpaisan T, Ngamjarus C, Lumbiganon P.
Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical
cancer.

Cochrane Database of Systematic Reviews 2021, Issue 1. Art. No.: CD012863.

DOI: 10.1002/14651858.CD012863.pub2.

www.cochranelibrary.com

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early- Wl LEY
stage cervical cancer (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD012863.pub2
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

L 31 OO
ABSTRACT et b bR bR bR bR R LR b e e RS b E R bR h R h R b e e bbb a Rt a e bR reas
PLAIN LANGUAGE SUMMARY ..ottt bbb bbb bbb s a e bbb bbb bbb bbbt n
SUMMARY OF FINDINGS oot e e e e e b e b e ad e e b e bbb e b e b et e b e b et et e b e s e st ens
BACKGROUND .ttt b b bbb bbb bbb e bbb e R s b e R e b e R b b e b e b e b e b b e Rt e R b e s b e st

OBJECTIVES

METHODS ..ottt ettt sttt b et bbbt s e bt e e a b st b sttt e b e b e et s e b e s et et s e b e st et s e b b e sttt bebe et enenen
RESULTS et bbb bbb bbb bR bbb bR sh bR R s e b b e bR b bbb e bR bbb e
FIGUIE L. ettt ettt ettt b bbb b e b e b e b e bbb e s b e b e b e b e b e b e b e b e s b e s b e s b e s b e s b e s b e e b e e bt e bt e b e bt s bt e b e e bt s bt sb e sb e s bt s bt ebeebe bt es
FIBUIE 2. ettt ettt et s bbb e st e s b e s b e s b e s b e b e b e e b e s be s be b et e be b e be b e besbeeheebeeReshe e b e e b e e b e e bt e b e b e eheeh e e b e ebeeaeebesbesbeebeeseenees
FIBUIE 3. ettt ettt et ettt s et e e s et R et R e R e Rt R Rt ARt e R e Rt e Rt e e Rt e et b et et e s e e senenenene
DISCUSSION ittt ettt sttt ettt et s bbb bbb bbbt st bbbt s b b e bttt e bbb et b e bbb et s s b b e st s saebenenis

AUTHORS' CONCLUSIONS

ACKNOWLEDGEMENTS ..ttt b bbb R bR bbb b e bbb e b b s b e b s R b e as b s s e b et beten

REFERENCES ..o bbb bbb bbb bbb bbb e bbb b bbb bbb bbb
CHARACTERISTICS OF STUDIES ..ttt b bbb bbb bbb b ns
DATA AND ANALYSES oottt bbb e b e bbb bR b e R b e R e bR e bbb b e bbb s s b e R b e bbb s bbb bRt ene

Analysis 1.1. Comparison 1: Bethanechol versus placebo, Outcome 1: Post-void residual urine volume one month after surgery

Analysis 1.2. Comparison 1: Bethanechol versus placebo, Outcome 2: Flow rate (mL per second) ......ccceeevevenienereninenennens

Analysis 1.3. Comparison 1: Bethanechol versus placebo, Outcome 3: Maximum flow rate (mL per second)

Analysis 1.4. Comparison 1: Bethanechol versus placebo, Outcome 4: Number of women with low maximum flow rate (< 15
ML PO SECONMA)  1uveviitiiieieietete it eterte st et s te e s te s aete e e s et esasaesassesesesessasseteseesassesassesassesessesaesas st ansesasaesensesessesessesebaseesaseesaneesessesansasans

Analysis 1.5. Comparison 1: Bethanechol versus placebo, Outcome 5: Detrusor pressure at maximum flow (cmH20)

Analysis 1.6. Comparison 1: Bethanechol versus placebo, Outcome 6: Number of women with low detrusor pressure at
MAXIMUM FIOW oottt e ettt nene

Analysis 1.7. Comparison 1: Bethanechol versus placebo, Outcome 7: Bladder compliance ......cccceveeveevievierienienienieneeneeneennens
Analysis 2.1. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation, Outcome 1: Time to post-void
residual volume of urine < 75 ML after SUIZEIY (AAYS) .ooeviirereiteeeerte ettt ettt sttt st et stene
Analysis 2.2. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation, Outcome 2: Time to post-void
residual volume of urine < 100 ML after SUIZErY (AAYS) .coveeerreireerirtrieieietrtreet ettt ettt es ettt ettt s b bt se b se e ne s esebeeaes
Analysis 2.3. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation, Outcome 3: Adverse events;
ACULE COMPLICALIONS  eiiuiiiieieietetet ettt ettt et e e st e st e st e st e st e st e s be st e s e e saa b e b e be b e sesbebessessesesbessaseaseaseeseasesseaseaseesesseeseeseeseeseesesseeseesens
Analysis 2.4. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation, Outcome 4: Urinary tract
infections during the one-month period fOllOWING SUIZEIY  ....coueiriiiriiieteeeee ettt sttt ettt een
APPENDICES ettt ettt b b bbb bbb bbb e bR b b e bbb e bR e R e R e bR R e bbb R e b e s R e e Reebe b

HISTORY ..........

CONTRIBUTIONS OF AUTHORS .ottt bbb bbb bbb bbb bbb bbb bbb bbbt bbbt b bt be s
DECLARATIONS OF INTEREST ettt b bbb bbb e bbb bbb bbb bns
SOURCES OF SUPPORT ittt bbb e a bbb s a e bbb bbb bbb e bbbt ene
DIFFERENCES BETWEEN PROTOCOL AND REVIEW  ...ouviiiiiiiiiiiiiiinicicicicietcnintcnicsicnic s as s
INDEX TERMS ettt b bR bbb R bbb bbb e R b e R s s b e e b e b e b b e b e bbb e R e b e s b as

o o ~N BN~

11
13
15
16
19
20
21
22
26
34
35
35
35
35

35
36

36
36

37

37

37

37
44
44
44
44
45
45

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical cancer
(Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Postoperative interventions for preventing bladder dysfunction after
radical hysterectomy in women with early-stage cervical cancer

Apiwat Aue-aungkull, Chumnan Kietpeerakooll, Siwanon Rattanakanokchai2, Khadra Galaal3, Teerayut Temtanakitpaisan4, Chetta
Ngamjarus2, Pisake Lumbiganonl

1Department of Obstetrics and Gynaecology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand. 2Department of
Epidemiology and Biostatistics, Faculty of Public Health, Khon Kaen University, Khon Kaen, Thailand. 3Gynaecological Oncology,
Princess Alexandra Wing, Royal Cornwall Hospital, Truro, UK. 4Department of Obstetrics and Gynaecology, Faculty of Medicine, Khon
Kaen University, Khon Kaen, Thailand

Contact address: Chumnan Kietpeerakool, kiet_ji@hotmail.com.

Editorial group: Cochrane Gynaecological, Neuro-oncology and Orphan Cancer Group.
Publication status and date: New, published in Issue 1, 2021.

Citation: Aue-aungkul A, Kietpeerakool C, Rattanakanokchai S, Galaal K, Temtanakitpaisan T, Ngamjarus C, Lumbiganon P. Postoperative
interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical cancer. Cochrane
Database of Systematic Reviews 2021, Issue 1. Art. No.: CD012863. DOI: 10.1002/14651858.CD012863.pub2.

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

Bladder dysfunction is a common complication following radical hysterectomy, caused by the damage to pelvic autonomic nerves that
innervate the muscles of the bladder, urethral sphincter, and pelvic floor fasciae. Bladder dysfunction increases the rates of urinary
tract infection, hospital visits or admission, and patient dissatisfaction. In addition, bladder dysfunction can also negatively impact
patient quality of life (QoL). Several postoperative interventions have been proposed to prevent bladder dysfunction following radical
hysterectomy. To our knowledge, there has been no systematic review evaluating the effectiveness and safety of these interventions for
preventing bladder dysfunction following radical hysterectomy in women with cervical cancer.

Objectives

To evaluate the effectiveness and safety of postoperative interventions for preventing bladder dysfunction following radical hysterectomy
in women with early-stage cervical cancer (stage I1A2 to 11A2).

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL; 2020, Issue 4) in the Cochrane Library, MEDLINE via Ovid (1946
to April week 2, 2020), and Embase via Ovid (1980 to 2020, week 16). We also checked registers of clinical trials, grey literature, conference
reports, and citation lists of included studies.

Selection criteria

We included randomised controlled trials (RCTs) evaluating the effectiveness and safety of any type of postoperative interventions for
preventing bladder dysfunction following a radical hysterectomy in women with stage A2 to 1A2 cervical cancer.

Data collection and analysis

Two review authors independently selected potentially relevant RCTs, extracted data, assessed risk of bias, compared results, and made
judgments on the quality and certainty of the evidence. We resolved any disagreements through discussion or consultation with a third
review author. Outcomes of interest consisted of spontaneous voiding recovery one week after the operation, quality of life (QoL), adverse
events, post-void residual urine volume one month after the operation, urinary tract infection over the one month following the operation,
and subjective urinary symptoms.
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Main results

We identified 1464 records as a result of the search (excluding duplicates). Of the 20 records that potentially met the review criteria,
we included five reports of four studies. Most of the studies had unclear risks of selection and reporting biases. Of the four studies, one
compared bethanechol versus placebo and three studies compared suprapubic catheterisation with intermittent self-catheterisation. We
identified two ongoing studies.

Bethanechol versus placebo

The study reported no information on the rate of spontaneous voiding recovery at one week following the operation, QoL, adverse events,
urinary tract infection in the first month after surgery, and subjective urinary symptoms for this comparison. The volume of post-void
residual urine, assessed at one month after surgery, among women receiving bethanechol was lower than those in the placebo group
(mean difference (MD) -37.4 mL, 95% confidence interval (CI) -60.35 to -14.45; one study, 39 participants; very-low certainty evidence).

Suprapubic catheterisation versus intermittent self-catheterisation

The studies reported no information on the rate of spontaneous voiding recovery at one week and post-void residual urine volume at one
month following the operation for this comparison. There was no difference in risks of acute complication (risk ratio (RR) 0.77,95% C1 0.24 to
2.49; one study, 71 participants; very low certainty evidence) and urinary tract infections during the first month after surgery (RR 0.77, 95%
Cl10.53 to 1.13; two studies, 95 participants; very- low certainty evidence) between participants who underwent suprapubic catheterisation
and those who underwent intermittent self-catheterisation. Available data were insufficient to calculate the relative measures of the effect
of interventions on QoL and subjective urinary symptoms.

Authors' conclusions

None of the included studies reported rate of spontaneous voiding recovery one week after surgery, time to a post-void residual volume
of urine of 50 mL or less, or post-void residual urine volume at 6 and 12 months after surgery, all of which are important outcomes for
assessing postoperative bladder dysfunction.

Limited evidence suggested that bethanechol may minimise the risk of bladder dysfunction after radical hysterectomy by lowering post-
void residual urine volume. The certainty of this evidence, however, was very low. The effectiveness of different types of postoperative
urinary catheterisation (suprapubic and intermittent self-catheterisation) remain unproven.

PLAIN LANGUAGE SUMMARY

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical
cancer

The issue

Radical hysterectomy with pelvic lymphadenectomy (removal of the uterus (womb) with its surrounding tissues and lymph glands in
the pelvis) is the treatment for early-stage cervical cancer (when cancer is still within the cervix and upper vagina, without spread into
nearby tissues). Bladder dysfunction (problems with the way the bladder holds and releases urine) is a common problem following radical
hysterectomy, caused by the damage to the nerves controlling urination.

The aim of the review

To assess the usefulness and safety of treatment to prevent bladder dysfunction following radical hysterectomy in women with early-stage
cervical cancer. We searched the scientific databases for randomised controlled trials (studies in which people or groups of people are
allocated by chance to two or more groups, treating them differently) published to April 2020.

Main findings

We found four studies that met the inclusion criteria. One study compared a medication called bethanechol to placebo (a substance that
has no therapeutic effect, used as a control in testing drugs). Three studies compared suprapubic catheterisation (insertion of a flexible
tube (catheter) into the bladder through a cut in the lower abdomen to drain urine) with intermittent self-catheterisation (insertion of a
catheter via the urethra, into the bladder at intervals throughout the day).

Bethanechol versus placebo

Bethanecol may reduce the chance of bladder dysfunction by lowering the volume of post-void residual urine, assessed at one month after
surgery. However, the certainty of this evidence is very low and further studies have the potential to better inform this outcome.

Suprapubic catheterisation versus intermittent self-catheterisation

There was insufficient evidence to indicate the effectiveness of suprapubic catheterisation and intermittent self-catheterisation for
preventing bladder dysfunction. Very-low certainty evidence noted no difference between these two treatments in the risk of an
unfavourable result and urinary tract infections during the first month after surgery.

Conclusions

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical cancer 2
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None of the included studies reported rate of spontaneous voiding recovery one week after surgery, time to a post-void residual volume
of urine of 50 mL or less, or post-void residual urine volume at 6 and 12 months after surgery, all of which are important outcomes for
assessing postoperative bladder dysfunction. Limited evidence suggested that bethanechol may prevent bladder dysfunction after radical
hysterectomy by lowering post-void residual urine volume. The certainty of this evidence, however, was very low. The effectiveness of
different types of postoperative urinary catheterisation (suprapubic and intermittent self-catheterisation) remains unproven.
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SUMMARY OF FINDINGS

Summary of findings 1. Bethanechol compared to placebo for preventing bladder dysfunction after radical hysterectomy in women with early-stage

cervical cancer

Comparison 1: Bethanechol versus placebo

Patients: women with early-stage cervical cancer undergoing radical hysterectomy
Setting: tertiary hospital

Intervention: bethanechol

Comparison: placebo

Outcomes Illustrative comparative risks* Relative effect  N¢ of partici- Certainty of Comments
(95% Cl) (95% ClI) pants the evidence
(studies) (GRADE)
Assumed risk: Corresponding
risk:
placebo
bethanechol
Rate of spontaneous voiding recovery 1 week after - - - - - Not reported
surgery
Quality of life (QoL) - - - - - Not reported
Time after surgery to post-void residual volume of - - - - - Not reported
urine =50 mL (days)
Adverse events - - - - - Not reported
Post-void residual urine volume (mL) at 1 month after =~ Mean 98.4 MD 37.4 lower - 39 participants @00
surgery (60.35 lower to (LRCT) Very low a,b
14.45 lower)

Urinary tract infections in the first month after surgery - - -

Not reported

Subjective urinary symptoms - - -

Not reported

*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% Cl).
Cl: confidence interval; MD: mean difference; RR: risk ratio

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
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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

dThe evidence was downgraded by two levels due to imprecision (combination of sparse data and a low number of events).
bThe evidence was downgraded by one level due to unclear risk of selection bias.

Summary of findings 2. Suprapubic catheterisation compared to intermittent self-catheterisation for preventing bladder dysfunction after radical
hysterectomy in women with early-stage cervical cancer

Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation

Patients: women with early-stage cervical cancer

Setting: tertiary hospital

Intervention: suprapubic catheterisation (SPC)
Comparison: intermittent self-catheterisation (I1SC)

Outcomes Illustrative comparative risks* Relative effect Ne of partici- Certainty of Comments
(95% Cl) (95% Cl) pants the evidence
(studies) (GRADE)
Assumed risk: Corresponding
suprapubic risk: intermit-
catheterisa- tent catheteri-
tion sation
Rate of spontaneous voiding re- - - - - - Not reported
covery 1 week after surgery
Quality of life (QoL) - - No differences - - Data were insufficient for calculat-
of QoL between ing the relative measures
the comparison
groups. See com-
ment
Time after surgery to post-void - - - - - Not reported
residual volume of urine <50 mL
(days)
Adverse events (acute complica- 12 per 100 9 per 100 fewer  RRO0.77 71 participants ~ @ooo 4 of 33 in SPC group versus
tion after surgery) (3 fewer to 30 (0.24 to 2.49) (LRCT) Very low a,b
more) 6 of 38in I1SC group
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Post-void residual urine volume - - - - -
(mL) at 1 month after surgery

Not reported

Urinary tract infections in the first 35 per 100 27 per 100 RRO.77 95 participants  @oce
month after surgery (18 fewer to 39 (0.53t01.13) (2 RCTs) Very low ac
more)

Nwabineli 1993: 7 of 10 in SPC
group versus

13 of 14in ISC group

Suprasert 2002: 8 of 33 in SPC
group versus 11 of 38 in ISC group

No differences be- - -
tween the com-

parison group See

comment

Subjective urinary symptoms

Available data were insufficient to
calculate the relative measures of
the effect of interventions.

*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% Cl).
Cl: confidence interval; MD: mean difference; RR: risk ratio

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

dThe evidence was downgraded by two levels due to serious imprecision (small sample size and wide Cl crossing the line of no effect).

bThe evidence was downgraded by one level due to indirectness (reporting adverse events of unclear severity and unclear their association with the intervention).

CThe evidence was downgraded by one level due to unclear risk of selection bias.
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BACKGROUND
Please see Appendix 1 for a glossary of terms.

Description of the condition

Cervical cancer is the fourth most common cancer affecting women
worldwide, with an estimated 569,847 new cases and 311,365
cervical cancer-related deaths globally in 2018 (Bray 2018). Cervical
cancer is a major health problem among women in developing
countries, with almost 70% of the global burden and 90% of cervical
cancer-related deaths occurring in these regions (Ferlay 2015; Bray
2018). The high burden of cervical cancer among less economically
developed settings is secondary to the failure to provide effective,
large-scale screening programmes (Torre 2015; Bray 2018).

Treatment of cervical cancer depends on the extent of the
disease. Appendix 2 displays a 2018 International Federation of
Gynecology and Obstetrics (FIGO) staging system for cervical
cancer (Bhatla 2019), which was revised from the 2009 FIGO
staging system (Appendix 3). Women with early-stage cervical
cancer (FIGO stage IA2 to 1IA2) can be treated with either
radical hysterectomy with pelvic lymphadenectomy (removal of
the uterus with its surrounding tissues and lymph glands in
the pelvis) or pelvic chemoradiation (radiation therapy to lower
abdomen being given at the same time as chemotherapy) (Landoni
1997). In premenopausal women, radical hysterectomy with pelvic
lymphadenectomy may be preferable to pelvic radiation in order to
preserve ovarian function and vaginal elasticity, as well as prevent
the long-term risks of pelvic radiation (Cull 1993; Viswanathan
2014).

The aim of radical hysterectomy is to remove the primary tumour
with an adequate margin of normal tissue to ensure complete
resection (Piver 1974; Querleu 2008; Verleye 2009). Appendix
4 lists details of the three systems for the classification of
radical hysterectomy (Piver-Rutledge-Smith, Gynecological Cancer
Group of the European Organization for Research and Treatment
of Cancer, and Querleu and Morrow). The stage of cervical
cancer is the fundamental factor to be taken into consideration
when considering radical hysterectomy. Women with early-stage
cervical cancer are traditionally treated with Piver type Il radical
hysterectomy. However, a previous randomised controlled trial
(RCT) demonstrated that women with early-stage cervical cancer
who underwent Piver type Il hysterectomy (also called modified
radical hysterectomy) had comparable oncological outcomes to
those who underwent type Ill hysterectomy (Landoni 2001). Pelvic
lymphadenectomy is performed to look for metastatic lesions
in the pelvic lymph nodes. The survival of women with early-
stage cervical cancer who undergo radical hysterectomy with
pelvic lymphadenectomy is excellent. Estimated five-year survival
rates range between 70% and 90% (Kim 2000; Suprasert 2010;
Srisomboon 2011; Mahawerawat 2013).

One of the most distressing morbidities that can occur following
radical hysterectomy is bladder dysfunction (problems with the
way the bladder holds and releases urine) (Lin 1998; Plotti
2011; Laterza 2015). The incidence of bladder dysfunction after
radical hysterectomy varies from 12% to 85% depending on
the method used in evaluating bladder dysfunction and the
duration of follow-up (Zullo 2003; Wit 2014). In addition, the
risk of bladder dysfunction depends on the extent of surgery.
Women undergoing type Il radical hysterectomy are at lower risk

of postoperative bladder dysfunction than those who undergo
type Il radical hysterectomy (Landoni 2001; Raspagliesi 2006).
By magnifying anatomical structures in the pelvis, laparoscopic
approaches may help reduce the denervation of pelvic nerves
during radical hysterectomy. However, it has yet to be shown that
these approaches have a significant effect on the prevention of
bladder dysfunction (Laterza 2015; Kietpeerakool 2019). Minimally
invasive radical hysterectomy, however, is associated with inferior
survival to laparotomy radical hysterectomy in women with early-
stage cervical cancer. Consequently, a minimally invasive radical
hysterectomy is not recommended. Although there may be a
selective group of women for whom minimally invasive radical
hysterectomy remains safe, further studies are needed (Ramirez
2018; Cusimano 2019; Chen 2020).

Causes of bladder dysfunction following radical hysterectomy
are secondary to the damage of pelvic autonomic nerves that
innervate the muscles of the bladder (detrusor muscle), urethral
sphincter and pelvic floor fasciae (Zullo 2003; Sellers 2012).
Bladder dysfunction following radical hysterectomy includes
various functional disorders of the lower urinary tract, such as
urinary retention, voiding difficulty, urinary hesitancy, urinary
tract infection, and urinary stress incontinence (Chen 2002).
Bladder dysfunction increases the rates of urinary tract infection,
hospital visits or admission, patient dissatisfaction, and the need
for intermittent self-catheterisation (Manchana 2010). Bladder
dysfunction can also negatively impact patient quality of life (QoL),
which can lead to embarrassment or even social isolation (Zhou
2016).

Description of the intervention

Postoperative interventions for preventing bladder dysfunction
after radical hysterectomy can be classified broadly
into two groups: pharmacological interventions and non-
pharmacological interventions. Pharmacological interventions
use parasympathomimetic agents to stimulate contraction
of the smooth muscles of the detrusor muscle and can
improve the symptoms associated with bladder hypotonia
(Sellers 2012). The drugs frequently used in treating bladder
dysfunction following radical hysterectomy are bethanechol
chloride and cisapride (Kemp 1997; Madeiro 2006). A wide
range of non-pharmacological interventions have been used
to reduce bladder dysfunction following radical hysterectomy,
including postoperative suprapubic catheterisation, intermittent
self-catheterisation, bladder training and acupuncture (Fernandez
2005; Naik 2005; Geller 2014; Kidd 2015).

How the intervention might work

Previous studies have demonstrated that a malfunctioning bladder
detrusor muscle is a major cause of bladder dysfunction following
radical hysterectomy (Plotti 2011; Laterza 2015). Contraction of
the detrusor muscle of the urinary bladder is stimulated by
parasympathetic nerve impulses mediated by the neurotransmitter
acetylcholine (Sellers 2012). Pharmacological therapy for voiding
disorders consists of drugs that improve detrusor muscle
contraction and those that reduce urethral resistance, which may
have arole in the prevention of postoperative bladder dysfunction.

Bethanechol, a cholinergic agent, is a synthetic ester, and
is structurally and pharmacologically related to acetylcholine.
Bethanechol increases the tone of the detrusor muscle by

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical cancer 7
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stimulating the parasympathetic nervous system (Kemp 1997;
Madeiro 2006).

Cisapride is a prokinetic agent. It is principally prescribed for
treating gastro-oesophageal reflux in children. The mechanism of
action of cisapride is to stimulate the release of acetylcholine,
thus promoting detrusor muscle contractility. Hence, as a result
of its parasympathomimetic effect, cisapride may be effective for
treating bladder hypotonia after surgery (Madeiro 2006). Cisapride,
however, has been restricted to a limited access programme in the
USA and Europe because it is associated with serious side effects,
including cardiac arrhythmias (irregular heart rhythms) and death
(Henney 2000).

Suprapubic catheterisation (SPC), an insertion of a catheter
via postoperative suprapubic cystostomy, has been proposed
to hasten the recovery of bladder function compared with an
indwelling urethral catheter, by minimising the risks of a urinary
tract infection and asymptomatic bacteriuria, which can impede
bladder function activity returning to normal (Kidd 2015).

Bladder training is an important form of behaviour therapy
that can be effective in treating bladder dysfunction following
radical hysterectomy (Goldfarb 1967). Bladder training targets
the detrusor muscle and aims to promote bladder filling and
emptying according to a normal pattern (Oberst 1981). As bladder
training has been acknowledged as an effective intervention for
managing individuals with neurogenic bladder (Wallace 2004), this
intervention may be effective for managing bladder dysfunction
following radical hysterectomy.

Acupuncture is a treatment derived from traditional Chinese
medicine. Fine needles are inserted at certain sites in the body
for either therapeutic or preventative purposes. A small electrical
current passing between pairs of acupuncture needles may be used
at the same time, a technique called electroacupuncture (Yi 2011).
Previous studies have reported the efficacy of acupuncture for the
treatment of postoperative urinary retention after gynaecological
surgery (Wang 2007; Geller 2014). However, the actual mechanism
of action remains unknown.

Why it is important to do this review

Although survival outcomes of women with early-stage cervical
cancer after radical hysterectomy with pelvic lymphadenectomy
are excellent, surgery is frequently associated with postoperative
complications (an unfavourable result of the operation),
particularly bladder dysfunction (Suprasert 2010). As bladder
dysfunction diminishes QoL and is one of the most distressing
complications following radical hysterectomy (Zhou 2016),
effective interventions are needed in order to prevent or reduce the
severity of the symptoms of this condition. Several postoperative
interventions have been proposed to prevent bladder dysfunction
following radical hysterectomy. To our knowledge, there has been
no systematic review evaluating the effectiveness and safety of
postoperative interventions for preventing bladder dysfunction
following a radical hysterectomy in women with cervical cancer.

OBJECTIVES

To evaluate the effectiveness and safety of postoperative
interventions for preventing bladder dysfunction following radical

hysterectomy in women with early-stage cervical cancer (FIGO
stage 1A2 to 11A2).

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs).

Types of participants

Women aged 18 years or over with early-stage cervical cancer who
have undergone radical hysterectomy (Piver type Il, Piver type lll,
Querleu-Morrow class B2, or class C1). Early-stage cervical cancer
was defined as cervical cancer stage 1A2 to 1IA2 by either the
2009 or 2018 FIGO staging system. If studies included women with
other types of gynaecological cancer (i.e. endometrial cancer), we
planned to contact the trial authors to retrieve data related to
participants with cervical cancer only. If this was not possible, we
planned to include the study only if at least 80% of participants
were diagnosed with cervical cancer.

Types of interventions

We planned to include any trial that attempted to compare the
following.

« Apharmacological agent and placebo or standard care.

« A non-pharmacological intervention and a standard
care. Specific non-pharmacological interventions include
postoperative suprapubic catheterisation, bladder training and
acupuncture.

« A pharmacological
intervention.

« Apharmacological agent and another agent.

« Anon-pharmacological intervention and another intervention.
« Combinations of intervention and placebo or standard care.

« Combinations of intervention and single intervention.

agent and a non-pharmacological

« Combinations of intervention and other combinations.

Types of outcome measures
Primary outcomes

« Rate of spontaneous voiding recovery at one week after
surgery. We defined spontaneous voiding recovery as a
voluntary void that has 50 mL or less of urine remaining in the
bladder, measured by clean intermittent catheterisation after
the woman feels as though her bladder is empty.

« Quality of life (QoL), determined using a scale that has
been validated in accordance with the norms reported in a
peer-reviewed publication (i.e. the European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-CX24 cervical
cancer-specific QoL questionnaire (Greimel 2006)).

Secondary outcomes

« Time after surgery to a post-void residual urine volume of
50 mL or less (days). Post-void residual urine was defined as
the amount of urine retained in the bladder after a voluntary
void, measured by clean intermittent catheterisation after the
participant feels as though bladder is empty.
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« Time after surgery to a post-void residual urine volume of 75 mL
or less (days). See Differences between protocol and review

« Time after surgery to a post-void residual urine volume of 100
mL or less (days). See Differences between protocol and review

« Adverse events (excluding bladder dysfunction). We categorised
the severity of the following adverse events according
to the Common Terminology Criteria for Adverse Events
(CTCAE 2010). (A) Acute complications including postoperative
mortality; digestive complications (e.g. bowel injuries, bowel
obstruction); urological injuries; haematological complications
(e.g. anaemia from acute blood loss); and cardiovascular
and thromboembolic complications (e.g. myocardial infarction,
arterial thrombosis, venous thrombosis, pulmonary embolism).
(B) Late complications including symptomatic lymphocysts;
incisional hernia; digestive complications (e.g. intestinal
obstruction and fistula formation); and urological complications
(e.g. ureteral stenosis and fistulae).

« Post-void residual urine volume (amount of urine measured by
clean intermittent catheterisation after the participant feels that
her bladder is empty) at 1, 6 and 12 months after surgery (mL)

« Rate of urinary tract infections in the first month after surgery,
diagnosed by urine culture

« Subjective urinary symptoms, determined using a standard
questionnaire (i.e. International Prostate Symptom Score (Barry
1992))

o Flow rate (mL per second),
measurement

o Maximum flow rate (mL per second) and number of women with
low maximum flow rate (< 15 mL per second, as defined by
Abrams 2003), obtained by urodynamic measures

« Detrusor pressure at maximum flow and number of women with
low detrusor pressure at maximum flow (<25 cmH,0)

obtained by urodynamic

« Bladder compliance (mL/cmH;0). See Differences between
protocol and review

« Poor bladder compliance, defined as bladder compliance less
than 10 mL/cmH,0 following the guidelines of the International

Continence Society (Cho 2009)

We planned to present a 'Summary of findings' table reporting the
following outcomes listed in order of priority.

« Rate of spontaneous voiding recovery at one week after surgery.

« Qol.

« Time after surgery to a post-void residual urine volume of 50 mL
or less (days).

« Adverse events.

« Post-void residual urine volume one month after surgery.

« Urinary tract infections in the first month after surgery.

« Subjective urinary symptoms.

Search methods for identification of studies

We included only randomised controlled trials (RCTs), irrespective
of the language of publication, publication status or sample size.

Electronic searches

We searched the following electronic databases on 20 April 2020.

« The Cochrane Central Register of Controlled Trials (CENTRAL;
2020, Issue 4) in the Cochrane Library;

o MEDLINE via Ovid (1946 to April week 2 2020);
« Embase via Ovid (1980 to 2020 week 16).

Appendix 5, Appendix 6, and Appendix 7 display the search
strategies for CENTRAL, MEDLINE, and Embase, respectively.

Searching other resources

We searched the World Health Organization International Clinical
Trials Registry Platform (who.int/ictrp/en/) and ClinicalTrials.gov
to identify any ongoing trials. If we identified ongoing trials that
had not been published, we planned to approach the principal
investigators and major co-operative groups active in this area
to ask for relevant data. We searched the following databases
for grey literature: Open-Grey (opengrey.eu/) and Index to theses
(proquest.com/products-services/pqdt_uk_ireland.html).

Hand searching

We handsearched reports of conferences from the following
sources.

« Annual Meeting of the Society of Gynecologic Oncology.

« Annual Meeting of the International Gynecologic Cancer Society.
« Annual Meeting of the European Society of Medical Oncology.

« Annual Meeting of the British Gynaecological Cancer Society.

« Biennial Meeting of the Asian Society of Gynecologic Oncology.

« Biennial Meeting of Asia and Oceania Federation of Obstetrics
and Gynaecology.

« Biennial Meeting of the European Society of Gynaecologic
Oncology.

We checked the citation lists of the included studies and key
textbooks for potentially relevant references. We searched for
papers in all languages and translated them, if necessary. We
planned to include unpublished trials only if trial data and
methodological descriptions were provided in written form or
through direct contact with the trial authors.

Data collection and analysis
Selection of studies

We downloaded all titles and abstracts retrieved via an electronic
search of the Endnote reference management database. After
duplicates were removed, we transferred these data to Covidence
(covidence.org). Two review authors (AA and CK) examined the
remaining references independently. We excluded those studies
which clearly did not meet the inclusion criteria, and we obtained
full-text copies of potentially relevant references. Two review
authors (AA and CK) independently assessed the eligibility of the
retrieved reports or publications. We resolved any disagreement
through discussion or, if required, we planned to consult a third
review author (KG or PL). We identified and excluded duplicates
and collated multiple reports of the same study so that each study,
rather than each report, is the unit of interest in the review. We used
the details obtained from the selection process in Covidence to
complete a PRISMA flow diagram and 'Characteristics of excluded
studies' table (Liberati 2009).
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Data extraction and management

Two review authors (AA and CK) independently extracted study
characteristics and outcome data from included studies using
Covidence. We noted in the 'Characteristics of included studies'
table if outcome data were not reported in a usable way. We
resolved disagreements by consensus or by involving a third
review author (KG or TT). One review author (CK) checked study
characteristics for accuracy against the trial report.

For included studies, we extracted the following data.

« Author, year of publication, and journal citation (including
language).

« Country.

« Setting.

« Inclusion and exclusion criteria.

« Study methodology.

« Study population and disease characteristics:
* total number enrolled;

* participant characteristics;

* age;

* co-morbidities;

* other baseline characteristics;

* percentage of participants with non-cervical cancer (only
RCTs involving mixed gynaecologic malignancies);

* FIGO stage of cervical cancer;

* the histopathological subtype of cervical cancer;

* tumour size (largest tumour diameter);

* the radicality of surgery (Piver or Querleu-Morrow).

« Intervention details:
* schedule of bladder training;

* suprapubic cystostomy technique;
* acupuncture;
* cholinergic agents (dose, duration).

« Comparison:

*  placebo;
* nointervention.

« Risk of bias in the study (see below).

« Duration of follow-up.

« Outcomes: for each outcome, we extracted the outcome
definition and unit of measurement (if relevant); for adjusted
estimates, we recorded variables adjusted for in analyses.

« Results: we extracted the number of participants allocated to
each intervention group, the total number analysed for each
outcome, and the missing participants.

« Notes: funding for trial and notable conflicts of interest of trial
authors.

Assessment of risk of bias in included studies

We assessed and reported on the methodological quality and risk of
biasinincluded studies in accordance with the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2019), which
recommends the explicit reporting of the following individual
elements for RCTs.

« Selection bias: random sequence generation and allocation
concealment.

« Performance bias: blinding of participants and personnel
(treatment providers).

 Detection bias: blinding of outcome assessment.
« Attrition bias: incomplete outcome data.

« Reporting bias: selective reporting of outcomes.
« Other possible bias.

We considered outcome data as complete if at least 80% of
participants underwent follow-ups and were assessed for primary
outcomes. Two review authors (AA and CK) independently applied
the 'Risk of bias' tool and resolved differences by discussion or
by appeal to a third review author (KG or PL). We judged each
item as being at high, low or unclear risk of bias as set out in
the criteria displayed in Appendix 8. We provided a quote from
the study report or a statement, or both, as justification for our
judgement for each item in the 'Risk of bias' table. We summarised
results in both a 'Risk of bias' graph and a 'Risk of bias' summary.
When interpreting treatment effects and meta-analyses, we took
into account the risk of bias in the studies that contribute to that
outcome. Where information on risk of bias relates to unpublished
data or correspondence with trial authors, we planned to note this
in the table.

Measures of treatment effect

We used the following measures of the effect of treatment.

» For dichotomous outcomes (e.g. rate of spontaneous voiding
recovery one week after surgery, rate of urethral catheter
removal, rate of urinary tract infections, number of participants
with normal detrusor pressure at maximum flow, adverse
events), we analysed data based on the number of events
and the number of women assessed in the intervention and
comparison groups. We used these to calculate the risk ratio and
95% confidence interval.

« For continuous outcomes (e.g. duration of postoperative
retained urethral catheterisation, post-void residual urine
volume and QoL measures), we analysed data based on the
means, standard deviations and number of women assessed
for both the intervention and comparison groups to calculate
the mean differences between treatment arms with their 95%
confidence intervals. If the mean difference was reported
without individual group data, we used this to report the
study results. If more than one study measured the same
outcome using different tools, we calculated the standardised
mean difference and 95% confidence interval using the inverse
variance method.

« For time-to-event data (e.g. time after surgery to a post-void
residual urine volume of 50 mL or less), we planned to extract the
log of the hazard ratio (logyg) and its standard error from trial
reports. If these were not reported, we planned to estimate the
logyr and its standard error using the methods of Parmar 1998.

Unit of analysis issues

We included studies in which individual women were randomised.
In a study with multiple intervention groups, we planned to
combine allrelevant experimental intervention groups into a single
group to create a single pair-wise comparison, where possible
(Higgins 2019).
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Dealing with missing data

We planned to contact the original investigators to request missing
data. If we could not contact the investigators or could not obtain
the requested missing data, we planned to analyse only the
available data and not to impute missing outcome data for any of
the outcomes.

Assessment of heterogeneity

We clinically assessed heterogeneity by visual inspection of forest
plots. We assessed statistical heterogeneity in each meta-analysis
using the 12 statistic and Chi2 test (Higgins 2003). We regarded
heterogeneity as substantial if the |2 statistic value was greater
than 50% or there was a low P value (< 0.10) in the Chi2
test for heterogeneity (Deeks 2001; Higgins 2019). If there was
substantial statistical heterogeneity, we planned to carry out
subgroup analyses to assess differences among the included
studies. However, if there was both clinical and methodological
heterogeneity across included studies, we planned to not report
pooled results from meta-analysis, but instead use a narrative
approach to data synthesis.

Assessment of reporting biases

See Differences between protocol and review.

We were unable to assess reporting bias, as only four studies met
our inclusion criteria.

Data synthesis

We applied the random-effects model with inverse variance
weighting for all meta-analyses (DeSimonian 1986). We performed
statistical analysis using Review Manager 5.4 (Review Manager
2014).

« For time-to-event data, we planned to pool hazard ratios using
the generic inverse variance.

« Foranydichotomous outcomes, we calculated the risk ratios for
each study and then pooled them.

« For continuous outcomes, we pooled the mean differences
among the treatment arms, if all trials measure the outcome
on the same scale; otherwise we planned to pool standardised
mean differences

Subgroup analysis and investigation of heterogeneity

See Differences between protocol and review.

We intended to carry out subgroup analyses in order to assess the
effect of the following factors.

« Tumour size (2 cm or less versus more than 2 cm).

« Surgical approach (laparotomy versus minimally invasive
surgery).

« Nerve-sparing approach during a radical hysterectomy (yes
versus no).

« Radicality of surgery (Piver type Il versus Piver type Ill, or
Querleu-Morrow class B2 versus class C1).

« Extent of pelvic lymph node dissection determined by the
number of lymph nodes removed.

We planned to assess subgroup differences using the interaction
tests available within Review Manager 2014. We planned to report

the results of subgroup analyses by quoting the Chi2 statistic and P
value, the interaction test, and the 12 statistic. However, we did not
perform subgroup analysis, as most analyses were based on only
one or two included studies. Nevertheless, we acknowledged these
factors in the interpretation of review findings.

Sensitivity analysis
See Differences between protocol and review.

We were unable to conduct any of the planned sensitivity analyses
due to insufficient data. If more studies are included in a future
update, we plan to perform sensitivity analyses in order to assess
the effect of the following factors.

« Repeating the analysis excluding unpublished studies (if any).

« Repeating the analysis excluding studies judged to be at 'high'
or 'unclear' risk of bias for allocation concealment.

Summary of findings and assessment of the certainty of the
evidence

We created Summary of findings tables to summarise the results
of the meta-analyses conducted for each of the outcomes, as
outlined in the section Types of outcome measures. We graded
the overall certainty of the evidence for each outcome according
to the GRADE approach, which takes into account issues related
not only to internal validity (risk of bias, inconsistency, imprecision,
publication bias) but also to external validity, such as directness
of results (Langendam 2013). We created a 'Summary of findings'
table based on the methods described in the Cochrane Handbook
for Systematic Reviews of Interventions (Schiinemann 2011), and
used GRADEpro GDT (Summary of findings 1; Summary of findings
2).

« High certainty: the true effect lies close to that of the estimate of
the effect.

« Moderate certainty: 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: the true effect may be substantially different from
the estimate of the effect.

+ Very low certainty: the true effect is likely to be substantially
different from the estimate of effect.

We downgraded the evidence from 'high' certainty by one level for
each serious (or by two for each very serious) limitation.

RESULTS

Description of studies
Results of the search

An extensive search of the literature databases in April 2020
yielded the following results: CENTRAL (71 references), MEDLINE
(758 references), and Embase (1055 references). After eliminating
duplicates, we screened titles and abstracts of 1464 references and
excluded 1444 that obviously did not meet the review inclusion
criteria. Of the 20 references that potentially met the review
inclusion criteria, we excluded - with reasons - 15 reports after
reviewing the full texts (see Characteristics of excluded studies).
The search found two ongoing studies (Boonthongtho 2016; Sun
2017; see Characteristics of ongoing studies), and one study
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awaiting classification (Cheng 2017; see Characteristics of studies  awaiting classification). Figure 1 shows the PRISMA flow chart for
study selection.
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Figure 1. Study flow diagram.
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Included studies

Four studies (five reports) met the inclusion criteria (Nwabineli
1993; Suprasert 2002; Naik 2005; Madeiro 2006). One report
(Roberts 2006) described updated results of Naik 2005. See
Characteristics of included studies table for details of each study.

Participants

Nwabineli 1993 was a two-armed parallel RCT conducted between
September 1989 and February 1990. Participants were 24 women
with cervical cancer stage IB or 1A who underwent type Il or type llI
radical hysterectomy. Inclusion criteria were age less than 50 years,
no history of voiding problems, and no previous radiotherapy.
Exclusion criteria were a history of tricyclic antidepressants or
anticholinergics used.

Suprasert 2002 was a two-armed parallel RCT conducted between
September 1998 and June 1999. Participants were 71 women
with cervical cancer stage IB1 or IIA with normal bladder
function and urinary analysis who underwent type Ill radical
hysterectomy following bilateral pelvic lymphadenectomy. Women
were considered ineligible if they had a history of urinary tract
infection more than two times per year, or a history of renal
stone or bladder calculi, or previous urinary incontinence, or
intraoperative bowel or urinary tract complication, or inability to
perform intermittent self-catheterisation.

Naik 2005 was a two-armed parallel RCT undertaken between July
1999 and June 2002. Participants were 40 women with cervical
cancer stage I1B1 who underwent type Ill radical hysterectomy.
Updated data of this report were subsequently published in 2006
(Roberts 2006).

Madeiro 2006 was a four-armed parallel RCT conducted between
March 2002 and February 2003. Participants were 79 women
with cervical cancer stage IB who underwent a standard class
Il hysterectomy with bilateral pelvic lymphadenectomy via
laparotomy approach. An indwelling urethral catheter remained
postoperatively in all patients for 10 days. Exclusion criteria
were previous pelvic radiation therapy, or recurrent urinary tract
infections, or urinary calculi, or uncontrolled diabetes mellitus, or
bronchial asthma, or potential risk factors for cisapride use such as
heart disease and family history of sudden death. We excluded two
arms that administered cisapride and cisapride plus bethanechol
due to the fact that cisapride now has been restricted in the USA
and Europe because of its serious side effects.

Surgical procedure

Radical hysterectomies performed in Nwabineli 1993, Suprasert
2002, and Naik 2005 were carried out via laparotomy approach. The
type of surgical approach for radical hysterectomy in Madeiro 2006
was unknown.

Interventions

Madeiro 2006 compared bethanechol versus placebo. Dosage of
oral bethanechol was 10 mg repeated every 8 hours.

Nwabineli 1993, Suprasert 2002, and Naik 2005 compared
suprapubic catheterisation (SPC) versus intermittent self-
catheterisation (ISC). Suprapubic catheterisation consisted of
insertion of a Bonanno suprapubic catheter at the time of surgery,
followed by free drainage, followed by catheter removal at five to
seven days after the surgery.

Outcomes reported

None of the included studies reported rate of spontaneous voiding
recovery at one week after surgery, time to a post-void residual
urine volume of 50 mL or less, post-void residual urine volume at 6
and 12 months after surgery, and poor bladder compliance.

Nwabineli 1993 reported time after surgery to a post-void residual
urine volume of less than 100 mL, adverse events, and rate of
urinary tract infections in the first month after surgery.

Suprasert 2002 reported time after surgery to a post-void residual
urine volume of less than 75 mL, adverse events, and rate of urinary
tract infections in the first month after surgery.

Naik 2005 reported QolL, time after surgery to a post-void residual
urine volume of less than 100 mL, adverse events, rate of urinary
tract infections in the first month after surgery, and subjective
urinary symptoms.

Madeiro 2006 reported post-void residual urine volume one month
after surgery, flow rate, maximum flow rate, number of women
with low maximum flow rate, number of women with low detrusor
pressure at maximum flow, and bladder compliance.

Excluded studies

See Characteristics of excluded studies, Characteristics of ongoing
studies, and Characteristics of studies awaiting classification.

We excluded seven reports because their participants were not the
population that this review aimed to assess (Kuo 2005; Dy Echo
2011; Manchana 2011; Dy Echo 2012; Fanfani 2015; Wang 2015;
Gong 2016). We excluded Pengsaa 1992 and Wells 2008 because
their studies were not RCTs. We excluded Chen 2012 and Chen 2014
because of wrong intervention. We excluded Li 2019 because of
wrong outcomes. In addition, we excluded two ongoing studies
(Boonthongtho 2016; Sun 2017), and one conference proceeding
awaiting classification (Cheng 2017).

Risk of bias in included studies

See Characteristics of included studies table, Figure 2, and Figure 3
for full details.
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation Madeiro 2006 stated that the participants were allocated using a
computerised randomisation schedule. However, they did not state
the concealment process. This trial therefore was at unclear risk of
selection bias.

Suprasert 2002 stated that the participants were randomised by
drawing a sealed envelope that contained computer-generated
random numbers thus indicating a low risk of selection bias.
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Naik 2005 stated that the participants were randomised by
drawing a sealed envelope that developed from an independent
administrator, but did not state the methods of random sequence
generation. Consequently, this trial was judged as having an
unclear risk of selection bias.

Nwabineli 1993 stated that the participants were randomised
using random sampling numbers. However, they did not state the
allocation concealment process. This trial therefore was at unclear
risk of selection bias.

Blinding

Madeiro 2006 stated that all medications were provided in
packages of identical appearance. Identification was only made
by a standardised code. Randomisation was only revealed at the
end of the trial and was controlled by an independent investigator.
This trial, therefore, was at low risk of performance and detection
biases.

Blinding of participants and personnel was not feasible
in Nwabineli 1993, Suprasert 2002, and Naik 2005, which
compared suprapubic catheterisation versus intermittent self-
catheterisation. However, the outcomes of interest (i.e. time after
surgery to a post-void residual urine volume less than 75 mL,
adverse events, and rate of urinary tractinfections in the first month
after surgery) were unlikely to be affected by lack of blinding of
participants and personnel. Hence, we considered these studies as
having a low risk of bias for this domain.

Incomplete outcome data

All included studies were at low risk of attrition bias as they had
low percentages of withdrawals and dropouts (Nwabineli 1993;
Suprasert 2002; Naik 2005; Madeiro 2006). See Characteristics of
included studies for the proportion of participants analysed.

Selective reporting

None of the included studies reported the rate of spontaneous
voiding recovery one week after surgery, or post-void residual
urine volume at 6 and 12 months after surgery. Quality of life
(QoL), adverse events and subjective urinary symptoms, which
are important outcomes, were rarely reported. An adverse event
was assessed only in Suprasert 2002. Naik 2005 reported QoL
and subjective urinary symptoms but available data, however,
were insufficient to calculate the relative measures of the effect
of interventions. Due to a lack of reported outcomes that are the
elements necessary for decision-making, all included studies thus
were at high risk of reporting bias (Higgins 2017).

Other potential sources of bias

There was no Information indicating other important risks of bias.
Accordingly, all included studies were judged as having a low risk
of bias for this domain.

Effects of interventions

See: Summary of findings 1 Bethanechol compared to placebo
for preventing bladder dysfunction after radical hysterectomy in
women with early-stage cervical cancer; Summary of findings
2 Suprapubic catheterisation compared to intermittent self-
catheterisation for preventing bladder dysfunction after radical
hysterectomy in women with early-stage cervical cancer

None of the studies reported the rate of spontaneous voiding
recovery one week after surgery, time after surgery to a post-
void residual urine volume of 50 mL or less, post-void residual
urine volume at 6 and 12 months after surgery, and poor bladder
compliance. Consequently, we added time after surgery to a post-
void residual urine volume of 75 mL or less, and 100 mL or less,
respectively, and bladder compliance, as additional secondary
outcomes (see Differences between protocol and review).

Madeiro 2006 compared bethanechol with placebo. Nwabineli
1993, Suprasert 2002, and Naik 2005 compared suprapubic
catheterisation (SPC) with intermittent self-catheterisation (ISC).

Comparison 1: Bethanechol versus placebo

Madeiro 2006 reported four-arm comparisons including placebo;
bethanechol alone given 10 mg orally every eight hours; cisapride
alone given 10 mg orally every eight hours; and a combination of
10 mg of bethanechol and cisapride given orally every eight hours.
As cisapride has been restricted in the USA and Europe due to its
serious side effects, including cardiac arrhythmias (irregular heart
rhythms) and death, we, therefore, included only the data obtained
from participants allocated to placebo and bethanechol alone in
the analyses.

Primary outcomes
Rate of spontaneous voiding recovery at one week after surgery

No data were reported for this outcome.

Quality of life

No data were reported for this outcome.

Secondary outcomes

Time after surgery to a post-void residual urine volume of 50 mL or
less (days)

No data were reported for this outcome.

Time after surgery to a post-void residual urine volume of 75 mL
or less (days)

No data were reported for this outcome.

Time after surgery to a post-void residual urine volume of 100
mL or less (days)

No data were reported for this outcome.

Adverse events

No data were reported for this outcome.

Post-void residual urine volume at one month after surgery

Post-void residual urine volume assessed at one month after
surgery among participants receiving bethanechol was lower than
those in the placebo group (MD -37.4 mL, 95% CI-60.35 to -14.45; 39
participants; very low certainty evidence; Analysis 1.1).

Post-void residual urine volume at six months after surgery
No data were reported for this outcome.
Post-void residual urine volume at 12 months after surgery

No data were reported for this outcome.

Postoperative interventions for preventing bladder dysfunction after radical hysterectomy in women with early-stage cervical cancer 17

(Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Rate of urinary tract infections in the first month after surgery

No data were reported for this outcome.

Subjective urinary symptoms

No data were reported for this outcome.

Flow rate (mL per second)

Flow rate at one month after surgery among participants receiving
bethanechol was higher than that noted among participants
allocated to placebo (MD 1.20, 95% CI 0.25 to 2.15; 39 participants;
Analysis 1.2).

Maximum flow rate (mL per second)

The maximum flow rate at one month after surgery among
participants receiving bethanechol was higher compared to those
who were assigned to the placebo group (MD 3.20, 95% CI 1.82 to
4.58; 39 participants; Analysis 1.3).

Number of women with low maximum flow rate (< 15 mL per second)

Participants receiving bethanechol had a lower risk of having a low
maximum flow rate than those given placebo (RR 0.36, 95% 0.18 to
0.72; 39 participants; Analysis 1.4).

Detrusor pressure at maximum flow (cmH,0)

Detrusor pressure at maximum flow, assessed at one month after
surgery among participants receiving bethanechol was higher than
that noted among participants receiving placebo (MD 8.4, 95% ClI
4,92 to 11.88; 39 participants; Analysis 1.5).

Number of women with low detrusor pressure at maximum flow (<25
cmH,0)

Participants receiving bethanechol had a lower risk of encountering
low detrusor pressure at maximum flow than those given placebo
(RR0.25,95% C1 0.10 to 0.63; 39 participants; Analysis 1.6).

Bladder compliance (mL per cmH,0)

See Differences between protocol and review.

The trial did not report poor bladder compliance but reported
bladder compliance assessed at one month after surgery. There
was no difference in bladder compliance evaluated at one month
following surgery between the two comparison groups (MD 8.90,
95% CI -0.33 to 18.13; 39 participants; Analysis 1.7).

Comparison 2: Suprapubic catheterisation (SPC) versus
intermittent self-catheterisation (1SC)

Four reports of Nwabineli 1993, Suprasert 2002, and Naik 2005
compared SPC versus ISC.

Primary outcomes
Rate of spontaneous voiding recovery at one week after surgery

None of the studies reported the rate of spontaneous voiding
recovery one week after surgery.

Quality of life

Naik 2005 and their update report assessed QoL among 36
participants at 3 weeks, 6 weeks and 12 weeks after surgery, using
EORTC QLQ C30 questionnaires. The trial found no significant

differences between the two groups. Nevertheless, data were
insufficient for calculating MD of QoL scores among the comparison
groups.

Secondary outcomes

Time after surgery to a post-void residual urine volume 50 mL or less
(days)

None of the studies reported this outcome.

Time after surgery to a post-void residual urine volume of 75 mL or
less (days)

See Differences between protocol and review.

Suprasert 2002, assessing 71 participants, found that women given
SPC went a longer time to a post-void residual urine volume of
75 mL or less than women given ISC (MD 4.2 days, 95% Cl 1.17 to
7.23; Analysis 2.1).

Time after surgery to a post-void residual urine volume of 100 mL or
less (days)

See Differences between protocol and review.

Nwabineli 1993 and Naik 2005 reported time after surgery to a
post-void residual urine volume of 100 mL or less. A meta-analysis
assessing 64 women showed that women given SPC went a shorter
time after surgery to a post-void residual urine volume of 100 mL
or less than women given ISC (MD -11.02 days, 95% CI -17.78 to
-4.26; two studies, very low certainty evidence; Analysis 2.2). The
percentage of variability in effect estimates due to heterogeneity
rather than to chance was not important (12 = 0%).

Adverse events

Suprasert 2002, assessing 71 participants, reported acute
complications after surgery. The trial showed no difference in risk
of acute complications after surgery (RR 0.77, 95% CI 0.24 to 2.49;
very low certainty evidence; Analysis 2.3) between participants who
underwent SPC (four events in 33 participants) and those who
underwent ISC (six events in 38 participants).

Post-void residual urine volume at 1, 6 and 12 months after surgery

None of the studies reported this outcome.

Rate of urinary tract infections in the first month after surgery

In Nwabineli 1993, 7 of 10 participants assigned to the SPC group
and 13 of 14 participants assigned to the ISC group experienced
urinary tractinfection. In Suprasert 2002, 8 of 33 participantsand 11
of 38 participants assigned to the SPC and ISC groups, respectively,
experienced urinary tract infection.

Ameta-analysis of Nwabineli 1993 and Suprasert 2002, assessing 95
participants, showed no difference in risk of the rate of urinary tract
infections during the first month after surgery (RR 0.77,95% CI 0.53
to 1.13; very low certainty evidence; Analysis 2.4). The percentage
of variability in effect estimates due to heterogeneity rather than to
chance was not important (12 = 0%).

Subjective urinary symptoms

Naik 2005 and their update publication reported subjective urinary
symptoms using a urinary symptoms questionnaire (USQ). This
trial found no differences in terms of subjective urinary symptoms
between participants undergoing suprapubic catheterisation and
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those who underwent intermittent self-catheterisation. Available
data, however, were insufficient to calculate the relative measures
of the effect of interventions. We were unable to obtain additional

data by contacting the authors of the trial.

Flow rate (mL per second)

None of the studies under this comparison reported this outcome.

Maximum flow rate (mL per second)

None of the studies under this comparison reported this outcome.

Number of women with low maximum flow rate (< 15 mL per second)

None of the studies under this comparison reported this outcome.

Detrusor pressure at maximum flow (cmH,0)

None of the studies under this comparison reported this outcome.

Number of women with low detrusor pressure at maximum flow (< 25

cmH,0)

None of the studies under this comparison reported this outcome.

Bladder compliance

None of the studies under this comparison reported this outcome.

DISCUSSION

The findings of this review were based on five reports of four
included studies (see Figure 1). One trial compared bethanechol
versus placebo (Madeiro 2006). Three studies compared SPC versus
I1SC (Nwabineli 1993; Suprasert 2002; Naik 2005).

Summary of main results

No information on the rate of spontaneous voiding recovery
at one week following operation was reported in any of the
included studies. QoL, adverse events, and subjective urinary
symptoms were rarely assessed in the current evidence.

In a comparison of bethanechol versus placebo, participants

given bethanechol:

* probably had lower amounts of post-void residual urine
volume at one month after surgery (MD -37.4 mL, 95% ClI
-60.35 to -14.45; one trial, 39 participants; Analysis 1.1); and

* probably had better bladder functions, assessed at one
month after operation, including higher flow rate (MD 1.20,
95% Cl 0.25 to 2.15; 1 trial, 39 participants; Analysis 1.2);
higher maximum flow rate (MD 3.20, 95% CI 1.82 to 4.58;
1 trial, 39 participants; Analysis 1.3); lower risk of having a
low maximum flow rate (RR 0.36, 95% CI 0.18 to 0.72; 1 trial,
39 participants; Analysis 1.4); and higher detrusor pressure
at maximum flow (MD 8.4, 95% CI 4.92 to 11.88; 1 trial, 39
participants; Analysis 1.5).

Results of the comparison between SPC and ISC among the

included studies are contradictory. Meta-analysis assessing 64

women noted that compared to ISC, SPC may shorten time after

surgery to post-void residual urine volume of 100 mL or less (MD

-11.02 days, 95% Cl -17.78 to -4.26; 2 studies, 64 participants;

Analysis 2.2). However, anotherincluded study reported a longer

time after surgery to post-void residual urine volume of 75 mL or

lessamong women receiving SPC than those who were allocated

to the ISC group (MD 4.2 days, 95% Cl 1.17 to 7.23; 1 trial, 71

participants; Analysis 2.1). There may have been little or no

difference in the risks of short-term complication (RR 0.77, 95%
C10.24 to 2.49; 1 trial, 71 participants; Analysis 2.3), and urinary
tract infections in the first month after surgery (RR 0.77, 95% CI
0.53 to 1.13; 2 studies, 95 participants; Analysis 2.4).

Overall completeness and applicability of evidence

We identified five published reports from four RCTs that included
two comparisons of the interventions given to prevent bladder
dysfunction after radical hysterectomy for cervical cancerincluding
bethanechol versus placebo and SPC versus ISC. The primary
outcomes of this review were the rate of spontaneous voiding
recovery at one week after surgery and QoL. However, none of
the studies reported the rate of spontaneous voiding recovery one
week after surgery. In addition, only one trial assessed QoL, but
data were insufficient for assessing the effect of the intervention.

Applicability of evidence is limited by the quantity and certainty of
the review results. The lack of data regarding primary outcomes
of interest in almost all included studies and the very low
certainty of available evidence may impede the applicability of
the review findings. It is thus difficult to make any adequate
judgements regarding the effectiveness of the interventions
assessed in this review. Additionally, it is important to note that
the surgical techniques applied in almost all of the participants
were conventional laparotomy radical hysterectomy. Therefore, the
results may not be fully applicable to other surgical techniques
(i.e. laparoscopic radical hysterectomy or nerve-sparing radical
hysterectomy).

Quality of the evidence

In the protocol, we planned to assess the certainty of evidence
by eleven relevant outcomes including the rate of spontaneous
voiding recovery at one week after surgery, QoL, time after surgery
to a post-void residual urine volume of 50 mL or less, adverse
events, post-void residual urine volume at one month after surgery,
rate of urinary tract infection in the first month after surgery, and
subjective urinary symptoms (Aue-aungkul 2017).

As the review included only four studies, we obtained evidence
from few studies and small number of participants for each
comparison. Using GRADE assessments, we graded the certainty of
the evidence as follows.

Bethanechol versus placebo: information on post-void residual
urine volume assessed at one month after surgery was
downgraded to very low certainty evidence due to important
imprecision (combination of sparse data and a low number of
events) and unclear risk of selection bias. No information on
the rate of spontaneous voiding recovery at one week following
the operation, QoL, adverse events, urinary tract infection in the
first month after surgery, and subjective urinary symptoms were
reported under this comparison (see Summary of findings 1).

Suprapubic  catheterisation  versus intermittent  self-
catheterisation: information on adverse events was
downgraded to very low certainty evidence because of serious
imprecision (small sample size and wide CI crossing the line
of no effect) and indirectness. Evidence regarding the rate
of urinary tract infection in the first month after surgery
was downgraded to very low certainty because of serious
imprecision and unclear risk of selection bias. Available data
were insufficient to calculate the relative measures of the effect
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of interventions on QoL and subjective urinary symptoms. No
information on the rate of spontaneous voiding recovery at one
week and post-void residual urine volume at one month were
reported under this comparison (see Summary of findings 2).

Potential biases in the review process

With assistance from the Information Specialist of the Cochrane
Gynaecological, Neuro-oncology and Orphan Cancers Group, we
were able to conduct a comprehensive literature search, including a
search of the grey literature, conference proceedings and abstracts,
citation lists of included studies, and registered databases of
ongoing studies. In addition, bias was minimised in terms of the
overall review process by following the recommendations in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2019).

As this review included only four studies, there remains the
possibility of publication bias. We did not perform a funnel plot, as
the analyses were limited to only one or two studies. Because of the
small number of included studies, we did not carry out sensitivity
and subgroup analyses as planned in the review protocol (Aue-
aungkul 2017). None of the review authors have any links to drug
companies or financialinterest in the prescription of the drug under
evaluation, nor did they participate in the conduct of any of the
included trials. Therefore, there were no known conflicts of interest
of the authors of this review.

Agreements and disagreements with other studies or
reviews

Interventions for preventing bladder dysfunction after radical
hysterectomy can be classified as intraoperative and postoperative
interventions. Nerve-sparing radical hysterectomy is an example of
anintraoperative intervention. Postoperative interventionsinclude
administration of parasympathomimetic agents to stimulate
contraction of the detrusor muscle, SPC, bladder training, and
acupuncture (see Description of the intervention).

Kietpeerakool 2019 recently reported a Cochrane Review and meta-
analysis assessing the effectiveness and potential harms of nerve-
sparing radical hysterectomy in women with early-stage cervical
cancer. Nerve-sparing radical hysterectomy is a modified surgical
technique developed to permit surgical removal (resection) of
oncologically relevant tissues surrounding the cervical cancer
lesion while preserving pelvic autonomic nerves. This review
noted that the nerve-sparing technique may lessen the risk of
postoperative bladder dysfunction compared to the conventional
radical hysterectomy. Nerve-sparing radical hysterectomy reduced
postoperative bladder dysfunctions in terms of a shorter time to
post-void residual urine volume of 50 mL or less (mean difference
(MD) -13.21 days, 95% CI -24.02 to -2.41; low certainty evidence)
and lower volume of post-void residual urine measured one month
following operation (MD -9.59 days, 95% Cl -16.28 to -2.90; low
certainty evidence).

To date, our review is the first systematic review evaluating the
effectiveness and safety of various postoperative interventions
for preventing bladder dysfunction after radical hysterectomy
for early-stage cervical cancer. Limited evidence suggested that
bethanechol may minimise the risk of bladder dysfunction
after radical hysterectomy by means of lower post-void residual
urine volume assessed one month after surgery and better

results of urodynamic assessment. The effectiveness of different
types of postoperative urinary catheterisation (suprapubic and
intermittent self-catheterisation), however, remained unproven
by available evidence obtained from RCTs. In a retrospective
cohort study conducted among women with early-stage cervical
cancer who underwent radical hysterectomy, postoperative SPC
was associated with shorter time to trial of voiding and lower
urinary tract infection compared to transurethral catheterisation
(Wells 2008).

There are no RCTs assessing the effectiveness of bladder training
for preventing bladder dysfunction following radical hysterectomy
with a focus on women with early-stage cervical cancer. Three
reports of two RCTs assessing bladder training following radical
hysterectomy which included women with early-stage and locally
advanced-stage cervical cancer failed to note the effectiveness of
this intervention (Santaguida 2012; Fanfani 2015; Gong 2016). One
RCT reported in Santaguida 2012 and Fanfani 2015 found that
the median duration of time after surgery to a post-void residual
urine volume of 100 mL or less was four days in the bladder
training group (range 1 day to 40 days) and three days in the
control group (range 1 day to 30 days). Gong 2016 reported no
difference in the risk of urinary tract infections during the first
month after surgery between the women assigned to bladder
training (22.9%) and women in the control group (20.3%). Based on
these findings, the effectiveness of bladder training for preventing
bladder dysfunction following radical hysterectomy for cervical
cancer, therefore, remained unconfirmed.

AUTHORS' CONCLUSIONS

Implications for practice

In general, the studies included in this review are very small, and
thus make inferences challenging in the face of very low certainty
evidence. None of the included studies reported the primary
outcomes and various important secondary outcomes that this
review aimed to assess (i.e. rate of spontaneous voiding recovery
one week after surgery, time to a post-void residual urine volume
of 50 mL or less, and post-void residual urine volumes at 6 and 12
months after surgery.

Very low-certainty evidence obtained from one small RCT indicated
that bethanechol may minimise the risk of bladder dysfunction
after radical hysterectomy by means of lower post-void residual
urine volume assessed at one month after surgery and better
results of the urodynamic assessment. However, there was a
lack of data regarding clinically important outcomes (i.e. rate of
spontaneous voiding recovery, QoL, adverse events, urinary tract
infection, and subjective urinary symptoms). There was insufficient
evidence to indicate whether SPC lessens the risk of bladder
dysfunction following radical hysterectomy.

Implications for research

In light of the results of this review, bethanechol may be
an option for the treatment of bladder dysfunction following
radical hysterectomy. However, the benefits and harms of this
cholinomimetic drug need to be reassessed in further adequately
powered, high-quality RCTs. If this pharmacological intervention
can be shown to prevent bladder dysfunction, additional
information regarding optimal dose and duration of treatment are
required.
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In addition, particular attention should be paid to an assessment of
a combination therapy with bethanechol and an alpha-adrenergic
blocker, which was shown to be more effective than bethanechol
alone in a previous RCT conducted among patients with various
causes of underactive bladder (Yamanishi 2004; Kim 2017).

Importantly, any further studies should encompass an evaluation
of the rate of spontaneous voiding recovery, QoL, time to a post-
void residual urine volume of 50 mL or less, post-void residual
urine volume, adverse events, and urinary tract infections which
are clinically important outcomes for clinical-decision making.
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* Indicates the major publication for the study

Study characteristics

Methods

Study design: a randomised, double-blind, placebo-controlled study

Study setting: the Sao Marcos Hospital-Piaul Cancer Society in Brazil

Study duration: March 2002 to February 2003

Participants

Seventy-nine patients with stage IB (FIGO) cervical cancer underwent a class Ill hysterectomy. Exclu-

sion criteria were previous pelvic radiation therapy, recurrent urinary tract infections, urinary calculi,
uncontrolled diabetes mellitus, bronchial asthma and risk factors for cisapride use, such as heart dis-
ease and family history of sudden death. An indwelling urethral catheter remained postoperatively in
all patients for 10 days. All participants were randomised to the following groups: A-placebo (19); B-
bethanechol, in a 10 mg oral dose every 8 hours (20); C-cisapride, in a 10 mg dose every 8 hours (20); D-
bethanechol combined with cisapride (20).

Interventions Control group: placebo

Intervention groups:

- Bethanechol 10 mg oral dose every 8 hours

- Cisapride 10 mg dose every 8 hours

- Bethanechol 10 mg oral dose every 8 hours and cisapride 10 mg dose every 8 hours

All medication was administered during 30 consecutive days, starting from the first postoperative day.

Outcomes - Urodynamic study prior to surgery
- Urodynamic study at 30 day post operation
By the same investigator
Notes Urodynamic study was conducted with a 4-channel Urodynamic System including uroflowmetry to de-
termine post-void residual volume, cystometry, urethral pressure profile and pressure-flow study. Mic-
turition dysfunction was defined as low maximum flow rate (600 mL), presence of detrusor instabili-
ty, low bladder compliance and stress urinary incontinence (when urine leakage was observed after
coughing or Valsalva maneuver during cystometery).
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Madeiro 2006 (continued)
Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk A computerised randomisation schedule

tion (selection bias)

Allocation concealment Unclear risk No statement regarding the method used to conceal the allocation sequence

(selection bias)

Blinding of participants Low risk All medication was provided in capsules, which were identical in appearance.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Randomisation was only revealed at the end of the study, controlled by an in-

sessment (detection bias) dependent investigator.

All outcomes

Incomplete outcome data  Low risk No participants lost to follow-up

(attrition bias)

All outcomes

Selective reporting (re- High risk No data on rate of spontaneous voiding recovery one week after surgery, qual-

porting bias) ity of life, adverse events, time after surgery to post-void residual volume of
urine < 50 mL, urinary tract infections in the first month after surgery, post-void
residual urine volume at 6 and 12 months after surgery, and subjective urinary
symptoms were reported.

Other bias Low risk No information indicating an important risk of other bias

Naik 2005
Study characteristics
Methods Study design: a prospective randomised controlled trial

Study setting: Queen Elizabeth Hospital in United Kingdom

Study duration: July 1999 to June 2002

Participants

40 women treated by radical hysterectomy for early stage cervical cancer were randomised to intermit-
tent self-catheterisation (N = 21) and suprapubic catheterisation (N = 19).

Interventions

Control group: intermittent self-catheterisation (ISC)

Intervention group: suprapubic catheterisation (SPC)

Outcomes - Mid-stream specimen of urine for culture and sensitivity at 3 weeks, 6 weeks and 12 weeks following
surgery
- Residual urine volume (RUV) at 3 weeks, 6 weeks and 12 weeks following surgery
- Ability to manage ISC following training at 3 weeks, 6 weeks and 12 weeks following surgery
- Urinary symptoms questionnaire (USQ) at 3 weeks, 6 weeks and 12 weeks following surgery
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- Quality of life (EORTC QLQ C30) questionnaire at 3 weeks, 6 weeks and 12 weeks following surgery

Notes

- The ISC protocol consisted of insertion of a transurethral indwelling catheter at the time of surgery
which remained on free drainage until day 5, at which time it was withdrawn and the patient com-
menced ISC. ISC was continued until satisfactory frequency/volumes and RUVs were achieved (mini-
mum 200 mL of urine, at least four hourly during the day, with residual urine volumes of <100 mL).

- The SPC protocol consisted of insertion of a Bonanno suprapubic catheter at the time of surgery fol-
lowed by free drainage until day 5 at which time it was clamped. Patients were then requested to pass
urine at least every 4 hours during the day following which the RUV was measured by releasing the
clamp. SPC was continued until satisfactory frequency/volumes and RUVs as described above were
achieved.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No statement regarding the method used to generate the allocation sequence

tion (selection bias)

Allocation concealment Low risk Randomisation was performed via sealed envelopes and an

(selection bias) independent administrator.

Blinding of participants Low risk Patients randomised to ISC were instructed and assessed in the use of ISC pri-

and personnel (perfor- or to surgery. However, the outcomes of interest were unlikely to be affected

mance bias) by lack of blinding of participants and personnel.

All outcomes

Blinding of outcome as- Low risk No statement regarding the blinding of outcome assessment. However, the

sessment (detection bias) outcomes of interest were unlikely to be affected by lack of blinding of out-

All outcomes come assessor.

Incomplete outcome data  Low risk Of 40 participants randomised, 4 were excluded (1 developed a ureteric fistula;

(attrition bias) 1 developed postoperative confusion; 1 suffered a perioperative cerebrovas-

All outcomes cular accident; and 1 participant died). This corresponds to a rate of incom-
plete outcome data of approximately 10%. Thus, this is unlikely to influence
the effect of treatment assigned.

Selective reporting (re- High risk No data on rate of spontaneous voiding recovery one week after surgery, and

porting bias) adverse events were reported.

Other bias Low risk No information indicating an important risk of other bias

Nwabineli 1993

Study characteristics

Methods

Study design: a randomised pilot study
Study setting: St James's Hospital in the Republic of Ireland

Study duration: September 1989 to February 1990

Participants

24 patients with stage IB or IIA carcinoma who underwent radical hysterectomy and pelvic node dis-
section for cervical carcinoma were randomised in this study to compare continuous postoperative
drainage by urethral (N=14) and suprapubic catheters (N=10). Exclusion criteria included more than 50
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Nwabineli 1993 (continued)

year of age, preoperative voiding problems, treated by radiotherapy, and taking drugs likely to affect
bladder function (e.g. tricyclic antidepressants and anticholinergics).

Interventions

During the operation, all patients had an indwelling free draining Foley's catheter.

At the end of the operation, a Becton-Dickenson Bonanno catheter was inserted if
randomisation had indicated a suprapubic catheter and the urethral catheter was removed. In those
patients randomised to receive urethral catheters, this was left in situ.

Control group: urinary drainage by urethral route

Intervention group: urinary drainage by suprapubic route

Outcomes - Duration of continuous catheter drainage before the return of spontaneous voiding
- The incidence of urinary tract infection
Notes Trial of voiding started on the fifth postoperative day. Catheters were removed when the residual urine
was < 100 mL. Antibiotics were not administered routinely in the postoperative period. Daily catheter
specimens of urine were examined bacteriologically daily until the catheters were removed except in
patients who went home with their catheters in situ.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Using random numbers which were obtained from random sampling numbers
tion (selection bias)
Allocation concealment Unclear risk No statement regarding the method used to conceal the allocation
(selection bias)
Blinding of participants Low risk Participants were not blinded to the intervention that they received. However,
and personnel (perfor- the outcomes of interest were unlikely to be affected by lack of blinding of par-
mance bias) ticipants and personnel.
All outcomes
Blinding of outcome as- Low risk No statement regarding the blinding of outcome assessment. However, the
sessment (detection bias) outcomes of interest were unlikely to be affected by lack of blinding of out-
All outcomes come assessor.
Incomplete outcome data  Low risk No participants lost to follow-up
(attrition bias)
All outcomes
Selective reporting (re- High risk No data on rate of spontaneous voiding recovery one week after surgery, QoL,
porting bias) adverse events, post-void residual urine volume at 1, 6 and 12 months after
surgery, and subjective urinary symptoms were reported.
Other bias Low risk No information indicating an important risk of other bias
Suprasert 2002
Study characteristics
Methods Study design: a prospective randomised study
Study setting: Chiang Mai University Hospital in Thailand
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Suprasert 2002 (Continued)

Study duration: September 1998 to June 1999

Participants

81 stage IB1-l1IA cervical cancer patients who underwent radical hysterectomy with pelvic lym-
phadenectomy (RHPL). At the end of the RHPL operation, the participants were allocated immediately
into the intermittent self-catheterisation (N=38) or the suprapubic catheterisation (N=33) group before
abdominal closure.

Exclusion criteria included abnormal preoperative bladder function or urinary analysis, urinary tract in-
fection more than 2 times per year, history of renal stone, bladder calculi, urinary incontinence, intra-
operative bowel or urinary tract complication, and inability to perform Intermittent self-catheterisation
(ISC).

Interventions

- Control group: suprapubic catheterisation

Suprapubic catheter was placed through a small bladder incision and exited through a separated skin
incision. The catheter in this group was clamped on day 7 postoperatively for 4 hours and was released
after self-voiding to check the post voiding residual (PVR) urine.

- Intervention group: intermittent self-catheterisation (1SC)

The ISC group was managed by indwelling transurethral Foley’s catheter for 7 days. On day 6, the pa-
tient was instructed to do ISC until she could confidently perform by herself. When the Foley’s catheter
was removed on day 8, the ISC was performed every 4 hours after each voiding and the PVR urine was
recorded.

- In both groups, ISC and SPC were discontinued when the PVR was < 75 ml for 2 consecutive voids.

Outcomes - Febrile morbidity
- The voiding time (days)
- Rate of urinary tract infection
Notes - Urine analysis was performed weekly until the ISC or SPC was discontinued.
- Bacteriuria was defined as urinary culture showed the organism more than 105 colonies/mL.
- Prolonged bladder dysfunction was defined as the voiding time was longer than 30 days.
- Febrile morbidity was defined as two consecutive oral temperatures =38° C, at least 6 hours apart ex-
cluding the first 24 hours after operation.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Assigned by computerised randomisation
tion (selection bias)
Allocation concealment Low risk Sealed in the envelope
(selection bias)
Blinding of participants Low risk Participants were not blinded to the intervention that they received. However,
and personnel (perfor- the outcomes of interest were unlikely to be affected by lack of blinding of par-
mance bias) ticipants and personnel.
All outcomes
Blinding of outcome as- Low risk No statement regarding the blinding of outcome assessment. However, the
sessment (detection bias) outcomes of interest were unlikely to be affected by lack of blinding of out-
All outcomes come assessor.
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Suprasert 2002 (Continued)

Incomplete outcome data  Low risk No participants lost to follow-up
(attrition bias)
All outcomes

Selective reporting (re- High risk No data on rate of spontaneous voiding recovery 1 week after surgery, QoL,
porting bias) post-void residual urine volume at 1, 6 and 12 months after surgery, or subjec-
tive urinary symptoms were reported.

Other bias Low risk No information indicating an important risk of other bias

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Chen 2012 Wrong intervention

Details: this study evaluated histopathology and clinical outcome of autonomic nerve trauma
and vessels removal within the cardinal ligament (CL) during nerve-sparing radical hysterectomy
(NSRH) compared with radical hysterectomy (RH).

Chen 2014 Wrong intervention

Details: this randomised study was conducted to evaluate the impact of two types of hysterectomy
(laparoscopic nerve-sparing radical hysterectomy versus classical laparoscopic radical hysterecto-
my) on the bladder and intestinal functions among 65 patients with IA2 to IIA cervical cancer

Dy Echo 2011 Study population does not meet inclusion criteria

Details: this non blinded, no placebo, randomised controlled trial was conducted to determine
the efficacy and safety of solifenacin succinate in decreasing duration of indwelling catheterisa-
tion among 16 patients who underwent radical hysterectomy for gynaecologic malignancies (early
stage cervical cancer and clinical stage Il endometrial cancer).

Dy Echo 2012 Study population does not meet inclusion criteria

Details: this prospective randomised study was conducted to evaluate the efficacy and safety of so-
lifenacin succinate in the decreasing mean duration of indwelling catheterisation after radical hys-
terectomy among 36 patients with IA2 to lIA cervical cancer or endometrial cancer stage II. 26 pa-
tients (72.22%) were diagnosed with cervical cancer; 15 patients in the control arm, and 11 patients
in the treatment arm. There were 10 (27.78%) endometrial cancer patients; 3 in the control arm,
and 7 in the treatment arm.

Fanfani 2015 Study population does not meet inclusion criteria (some were in locally advanced-stage of cervical
cancer)

This trial was a two-armed parallel RCT conducted between April 2009 and November 2011. Partic-
ipants were 111 women with cervical cancer stage IB-11B (93 participants; 83.8%), FIGO stage Il en-
dometrial cancer (17 participants; 15.0%), and uterine sarcoma (1 participant; 0.9%) who under-
went Querleu-Morrow type B2 or type C1 radical hysterectomy.

Gong 2016 Study population does not meet inclusion criteria (some were in locally advanced-stage of cervical
cancer)

This trial was a two-armed parallel RCT conducted between February 2012 and April 2015. Par-
ticipants were 198 women with stage IB-1IB cervical cancer who underwent type C radical hys-
terectomy. 111 participants (56.1%) with stage IB2 or |I1B received neoadjuvant platinum-based
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Study Reason for exclusion
chemotherapy or chemoradiation. Women were considered ineligible if they had urinary inconti-
nence, interstitial cystitis, cognitive impairment, or difficulty in completing the training program.

Kuo 2005 Study population does not meet inclusion criteria
Details: this prospective non-randomised study was conducted to evaluate the effectiveness of ure-
thralinjection of Botulinum A toxin in the treatment of voiding dysfunction after radical hysterec-
tomy. All participants had symptoms of severe difficult urination, abdominal straining to void, and
a moderate to large post-void residual.

Li2019 Wrong outcome

Details: this RCT was conducted to evaluate the clinical significance of low-frequency electrical
stimulation in preventing urinary retention after radical hysterectomy. Outcomes were urinary re-
tention (defined as when the patient cannot urinate smoothly, bladder residual urine volume was
=100 mL as determined by B ultrasound, or cannot self-discharge and need to reset the catheter)
and pelvic floor muscle strength which are not the outcomes that this review aims to assess.

Manchana 2011

Study population does not meet inclusion criteria

Details: this prospective randomised study was conducted to evaluate the efficacy of bethanechol
chloride compared with placebo for the prevention of bladder dysfunction after type Ill radical hys-
terectomy among 66 patients with early-stage cervical cancer (N=37, 56%) or endometrial cancer
stage Il (N=29, 44%).

Pengsaa 1992

Non-randomised study

Details: this prospective non-randomised study was conducted to evaluate rate of lower urinary
tract complications in both suprapubic and transurethral catheterisation groups after class Il (Piv-
er) radical hysterectomy among 66 patients with stage IB-IIA cervical cancer or endometrial cancer
stage Il.

Wang 2015 Study population does not meet inclusion criteria
Details: this randomised controlled prospective double-blinded trial was carried out in 107 patients
who encountered urinary retention following a type Ill radical hysterectomy.

Wells 2008 Non-randomised study

Details: this retrospective cohort study using the records of women with stage IA1 with lymphovas-
cular invasion (LVSI) , 1A2, and IB1 cervical cancer who underwent radical hysterectomy with pelvic
lymphadenectomy. Patients were assigned to one of two groups (transurethrally or suprapubically
on the basis of the method of catheterisation used at the time of surgery.

Characteristics of studies awaiting classification [ordered by study ID]

Cheng 2017
Methods Title: The effect of TENS on postoperative urinary function in early cervical cancer

Study design: a multicentre, randomised controlled clinical trial

Study setting: China

Source: abstract presentation in 42"d Annual Meeting - Vancouver, Canada during June 20 - 24,

2017

Published in: International Urogynecology Journal; Volume 28 (supplement 1). Springer London.
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Cheng 2017 (Continued)

Participants

68 patients with early stage cervical squamous cell carcinoma who underwent Piver Il hysterecto-
my were recruited and randomised to study group (N=30) and control group (N=29).

Interventions

Control group: remove Foley on the 14th postoperative day

Intervention: Transcutaneous electrical nerve stimulation (TENS) started on the 7th day after oper-
ation, lasting two to three courses, with 7 days for each course. Patients whose residual urine vol-
ume less than 100 ml on 14th received two courses of TENS with urinary catheter removed on 14th
day post operation, while the rest of them completed three courses whose urinary catheter were
keeping till residual urine volume less than 100ml.

Outcomes - Proportion of residual urine more than 100 mL on day 14 post operation
- Proportion of participants keeping urinary catheter more than 21 days
- Uroflowmetry
- Urogenital Distress Inventory-6 (UDI-6) score
Notes The maximum current of TENS was adjusted according to patients' pain intensity, no more than

100 mA.

Characteristics of ongoing studies [ordered by study ID]

Boonthongtho 2016
Study name Effectiveness of Bethanechol Chloride and Early Bladder Training for Prevention of Bladder Dys-
function After Radical Hysterectomy in Cervical Cancer Stage IB - [IA
Methods Randomised

Participants

Women with cervical cancer stage IB - IIA underwent standard type Ill radical hysterectomy, both
open and laparoscopic approach

Interventions

Early bladder training and/or bethanechol chloride

Outcomes

Duration of retained urethral catheterisation (day) after standard type Il radical hysterectomy

Starting date

October 2016

Contact information

narisa.x@gmail.com; myanaran@hotmail.com

Notes ClinicalTrials.gov Identifier: NCT02910596
Recruitment status was: not yet recruiting
Last update posted: 3 October 2016
Sun 2017
Study name Effect of transcutaneous electrical stimulation treatment on lower urinary tract symptoms after
class Ill radical hysterectomy in cervical cancer patients: study protocol for a multicentre, ran-
domised controlled trial
Methods Multicentre, randomised controlled trial
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Sun 2017 (Continued)

Participants

Cervical cancer FIGO stage IA2 - 1Al patients who underwent class Il radical hysterectomy

Interventions

Transcutaneous electrical stimulation treatment plus conventional clinical care

Outcomes

Self-urination status and residual urine at postoperative 14 days, 21 days, 28 days, 3 months, 6
months and 12 months

Starting date

April 2015

Contact information

wjianliu1203@163.com

Notes

The study is registered to Clinical Trials.gov (NCT02492542) on 25 June 2015.
Recruitment status was: recruiting
Last update posted: 14 March 2018

Estimated study completion date: December 2019

DATA AND ANALYSES

Comparison 1. Bethanechol versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Post-void residual urine volume 1 Mean Difference (IV, Random,  Subtotals only

one month after surgery 95% Cl)

1.2 Flow rate (mL per second) 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)

1.3 Maximum flow rate (mL per sec- 1 Mean Difference (IV, Random,  Subtotals only

ond) 95% Cl)

1.4 Number of women with low maxi- 1 Risk Ratio (IV, Random, 95% Subtotals only

mum flow rate (< 15 mL per second) Cl)

1.5 Detrusor pressure at maximum 1 Mean Difference (IV, Random,  Subtotals only

flow (cmH20) 95% Cl)

1.6 Number of women with low detru- 1 Risk Ratio (IV, Random, 95% Subtotals only

sor pressure at maximum flow Cl)

1.7 Bladder compliance 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)
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Analysis 1.1. Comparison 1: Bethanechol versus placebo, Outcome
1: Post-void residual urine volume one month after surgery

Bethanechol Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Madeiro 2006 61 20.2 20 98.4 47.1 19  -37.40[-60.35, -14.45] —
Test for subgroup differences: Not applicable _1:00 -FiO 5:0 160
Favours bethanechol Favours placebo

Analysis 1.2. Comparison 1: Bethanechol versus placebo, Outcome 2: Flow rate (mL per second)

Favours placebo Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
Madeiro 2006 6.3 1.3 20 5.1 1.7 19 1.20[0.25, 2.15] 3
Test for subgroup differences: Not applicable _:4 _:2 é ‘:1
Favours placebo Favours bethanechol

Analysis 1.3. Comparison 1: Bethanechol versus placebo, Outcome 3: Maximum flow rate (mL per second)

Bethanechol Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Madeiro 2006 15.9 2.3 20 12.7 2.1 19 3.20[1.82, 4.58] ——
Test for subgroup differences: Not applicable _1:0 _:5 0 é 1:0
Favours placebo Favours bethanechol

Analysis 1.4. Comparison 1: Bethanechol versus placebo, Outcome 4:
Number of women with low maximum flow rate (< 15 mL per second)

Bethanechol Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total IV, Random, 95% CI IV, Random, 95% CI
Madeiro 2006 6 20 16 19 0.36 [0.18, 0.72] ——
Test for subgroup differences: Not applicable 0'61 Ofl 1 1:0 1(:)0
Favours bethanechol Favours placebo

Analysis 1.5. Comparison 1: Bethanechol versus placebo, Outcome 5: Detrusor pressure at maximum flow (cmH20)

Bethanechol Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI

Madeiro 2006 31.5 5.6 20 23.1 55 19 8.40[4.92,11.88] —

Test for subgroup differences: Not applicable _2:0 _1:0 10 20
Favours placebo Favours bethanechol
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Analysis 1.6. Comparison 1: Bethanechol versus placebo, Outcome
6: Number of women with low detrusor pressure at maximum flow

Bethanechol Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total IV, Random, 95% CI IV, Random, 95% CI
Madeiro 2006 4 20 15 19 0.25[0.10, 0.63] -
Test for subgroup differences: Not applicable 0.61 Ofl 1 1:0 1(:)0
Favours bethanechol Favours placebo

Analysis 1.7. Comparison 1: Bethanechol versus placebo, Outcome 7: Bladder compliance

Bethanechol Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Madeiro 2006 93.1 14.5 20 84.2 149 19 8.90[-0.33, 18.13] | S
Test for subgroup differences: Not applicable _2:0 _1:0 0 1:0 2:0
Favours placebo Favours bethanechol

Comparison 2. Suprapubic catheterisation versus intermittent self-catheterisation

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Time to post-void residual volume of 1 Mean Difference (IV,Ran-  Subtotals only

urine <75 mL after surgery (days) dom, 95% Cl)

2.2 Time to post-void residual volume of 2 64 Mean Difference (IV,Ran-  -11.02 [-17.78,

urine <100 mL after surgery (days) dom, 95% Cl) -4.26]

2.3 Adverse events; acute complications 1 Risk Ratio (IV, Random, Subtotals only
95% Cl)

2.4 Urinary tract infections during the one- 2 95 Risk Ratio (IV, Random, 0.77[0.53, 1.13]

month period following surgery 95% Cl)

Analysis 2.1. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation,
Outcome 1: Time to post-void residual volume of urine < 75 mL after surgery (days)

Suprapubic cath Intermittent self-cath Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI

Suprasert 2002 17.3 7.1 33 13.1 5.7 38 4.20[1.17,7.23] P E—

Test for subgroup differences: Not applicable _150 5 0 5 150
Suprapubic cath Intermittent self-cath
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Analysis 2.2. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation,
Outcome 2: Time to post-void residual volume of urine < 100 mL after surgery (days)

Suprapubic cath Intermittent self-cath Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Naik 2005 18.75 5.69 19 32.75 21.96 21 48.2% -14.00 [-23.73, -4.27] —.—
Nwabineli 1993 13.75 6.14 10 22 16.4 14 51.8% -8.25[-17.65, 1.15] —
Total (95% CI) 29 35 100.0% -11.02 [-17.78 , -4.26] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.69, df = 1 (P = 0.40); 2= 0%
Test for overall effect: Z = 3.20 (P = 0.001) .50 5 25 50
Test for subgroup differences: Not applicable Suprapubic cath Intermittent self-cath

Analysis 2.3. Comparison 2: Suprapubic catheterisation versus intermittent
self-catheterisation, Outcome 3: Adverse events; acute complications

Suprapubic cath Intermittent self-cath Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total IV, Random, 95% CI IV, Random, 95% CI
Suprasert 2002 4 33 6 38 0.77[0.24, 2.49] —
Test for subgroup differences: Not applicable 0.61 Ofl ] 1:0 160
Suprapubic cath Intermittent self-cath

Analysis 2.4. Comparison 2: Suprapubic catheterisation versus intermittent self-catheterisation,
Outcome 4: Urinary tract infections during the one-month period following surgery

Suprapubic cath Intermittent self-cath Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Nwabineli 1993 7 10 13 14 76.7% 0.75[0.49, 1.16]
Suprasert 2002 8 33 11 38 23.3% 0.84[0.38, 1.83]
Total (95% CI) 43 52 100.0% 0.77[0.53, 1.13]
Total events: 15 24
Heterogeneity: Tau? = 0.00; Chi2 = 0.05, df = 1 (P = 0.82); I> = 0% 0.01 01 1 10 100
Test for overall effect: Z = 1.34 (P = 0.18) Suprapubic cath Intermittent self-cath

Test for subgroup differences: Not applicable

APPENDICES

Appendix 1. Glossary

Pelvic chemoradiation: a combination of medication and radiotherapy given at the same time to destroy cancer cells.

Radical hysterectomy: the surgical removal of the womb, the cervix, the upper part of the vagina and the tissues around the cervix.
Pelvic lymphadenectomy: the surgical removal of the lymph glands found in the pelvis.

Bladder dysfunction (also referred to as voiding dysfunction): a general term to describe abnormalities in either the filling or emptying
of the bladder (e.g. urinary retention, voiding difficulty and urgency).

Detrusor muscle: the smooth muscle of the urinary bladder.

Bladder hypotonia: the bladder does not press strongly enough to become completely empty.
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Postoperative suprapubic catheterisation: a procedure that creates a connection between the urinary bladder and the skin to drain urine
from the bladder.

Acetylcholine: the chemical substance released by the distal part of the nervous system to activate muscles.

Parasympathomimetic agents (also referred to as cholinergic drugs): substances that provoke the autonomic nervous system to
promote contraction of the smooth muscle of the urinary bladder.

Prokinetic agent: a drug which enhances gastrointestinal motility by increasing the frequency of contractions in the small intestine.

Poor bladder compliance: a significant increase in bladder pressure with small increments in bladder volume, as measured in a
urodynamic study.

Appendix 2. Revised FIGO staging for carcinoma of the cervix uteri (2018)

Stage I: The carcinoma is strictly confined to the cervix uteri (extension to the corpus should be disregarded)

IA: Invasive carcinoma that can be diagnosed only by microscopy, with maximum depth of invasion <5 mma

IA1: Measured stromal invasion <3 mm in depth

IA2: Measured stromal invasion =3 mm and <5 mm in depth

IB Invasive carcinoma with measured deepest invasion = 5 mm (greater than stage IA), lesion limited to the cervix uterib

IB1: Invasive carcinoma = 5 mm depth of stromal invasion and <2 cm in greatest dimension

IB2: Invasive carcinoma =2 cm and <4 cm in greatest dimension

IB3: Invasive carcinoma =4 cm in greatest dimension

Stage II: The carcinoma invades beyond the uterus, but has not extended onto the lower third of the vagina or to the pelvic wall

11A Involvement limited to the upper two-thirds of the vagina without parametrial involvement

[IA1: Invasive carcinoma <4 cm in greatest dimension

[IA2: Invasive carcinoma =4 cm in greatest dimension

1B With parametrial involvement but not up to the pelvic wall

Stage Ill: The carcinoma involves the lower third of the vagina and/or extends to the pelvic wall and/or causes hydronephrosis or
non-functioning kidney and/or involves pelvic and/or paraaortic lymph nodes¢

Il1A: Carcinoma involves the lower third of the vagina, with no extension to the pelvic wall

I11B: Extension to the pelvic wall and/or hydronephrosis or non-functioning kidney (unless known to be due to another cause)

I11C: Involvement of pelvic and/or para-aortic lymph nodes, irrespective of tumour size and extent (with r and p notations)¢

I11C1 Pelvic lymph node metastasis

I11C2 Para-aortic lymph node metastasis

Stage IV : The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder or rectum. A
bullous edema, as such, does not permit a case to be allotted to stage IV
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(Continued)

IVA: Spread of the growth to adjacent organs

IVB: Spread to distant organs

Remark
FIGO, International Federation of Gynecology and Obstetrics

almaging and pathology can be used, when available, to supplement clinical findings with respect to tumour size and extent, in all
stages.

bThe involvement of vascular/lymphatic spaces does not change the staging. The lateral extent of the lesion is no longer considered.

CAdding notation of r (imaging) and p (pathology) to indicate the findings that are used to allocate the case to stage IlIC. For exam-
ple, if imaging indicates pelvic lymph node metastasis, the stage allocation would be stage I1IC1r and, if confirmed by pathological
findings, it would be Stage llic1p. The type of imaging modality or pathology technique used should always be documented. When in
doubt, the lower staging should be assigned.

Appendix 3. FIGO Staging for carcinoma of the cervix uteri (2009)

Stage I: The carcinoma is strictly confined to the cervix uteri (extension to the corpus should be disregarded)

IA: Invasive carcinoma that can be diagnosed only by microscopy. Invasion is limited to measured stromal invasion with a maximum
depth of 5 mm and no wider than 7 mm

IA1: Measured stromal invasion =3 mm in depth and < 7 mm width

IA2: Measured stromal invasion >3 mm and <5 mm in depth and < 7 mm width

IB Clinical lesions limited to the cervix uteri, or preclinical lesions greater than stage 1A

IB1: Invasive carcinoma<4cm

IB2: Invasive carcinoma >4 cm

Stage II: The carcinoma invades beyond the uterus, but has not extended onto the lower third of the vagina or to the pelvic wall

11A Involvement limited to the upper two-thirds of the vagina without parametrial involvement

[IA1: Invasive carcinoma <4 cm in greatest dimension

[IA2: Invasive carcinoma >4 cm in greatest dimension

11B With parametrial involvement but not up to the pelvic wall

Stage Ill: The carcinoma involves the lower third of the vagina and/or extends to the pelvic wall and/or causes hydronephrosis or
non-functioning kidney

IlIA: Carcinoma involves the lower third of the vagina, with no extension to the pelvic wall

I11B: Extension to the pelvic wall and/or hydronephrosis or non-functioning kidney (unless known to be due to another cause)
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Stage IV: The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder or rectum. A
bullous edema, as such, does not permit a case to be allotted to stage IV

IVA: Spread of the growth to bladder and/or rectum

IVB: Spread to distant organs

Remark

FIGO, International Federation of Gynecology and Obstetrics

Appendix 4. Classification of radical hysterectomies

Piver-Rutledge-Smith GCG-EORTC* Querleu and Morrow
Class | Extrafascial hysterectomy Typel Simple hysterec- Type A Extrafascial hysterectomy
tomy
Deflection and retraction of Visualisation or palpation, or
the ureters without dissec- both, of the ureters without dis-
tion of the ureteral bed section of the ureteral bed
Uterine artery, uterosacral Uterine artery, uterosacral liga-
ligament and cardinal liga- ment and cardinal ligament are
ment are not removed not transected at a distance from
the uterus
No vaginal cuff removed
Minimal vaginal cuff removed (<
10 mm)
Class Il Modified radical hysterecto- Type ll Modified radical Type B Ureters are unroofed and rolled
my (Wertheim) hysterectomy laterally
Ureters are freed from the The uterus, parac- Partial removal of uterosacral
paracervical position but are ervix and upper and vesicouterine ligaments
not dissected out of the pub- vagina (10 mm ) ]
ovesical ligament to 20 mm) are re- Transection of the paracervix at
moved after dis- the level of the ureteral tunnel
Uterine arteries divided just section of the )
medial to the ureter ureters to the At least }0 mm of the.vagma from
ot y t point of their en- the cervix or tumour is resected
erosacral ligaments re- try to the bladder
sected midway between the B1 Without removal
uterus and their sacral at- Uterine arteries of lateral paracer-
tachments are cut off and lig- vical lymph nodes
. . . ated
Medial halfof the cardinallg- | 62 With additional
Medial half of removal of later-
arametria .
Upper one-third of the vagina P . al paracervical
removed and proximal lymph nodes
uterosacral liga-
Elective pelvic lymphadenec- ments are tran-
tomy sected
Class I Classic radical hysterectomy  Typelll Radical hysterec- Type C Ureters are completely mobilised
(Meigs) tomy
Transection of the uterosacral lig-
ament at the rectum
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Complete dissection of the En bloc removal Transection of the vesicouterine
ureter from the pubovesi- of the uterus with ligament at the bladder
cal ligament to entry in the the upper third of
bladder except a small lateral the vagina along Completg transection of the
part so that the superior vesi- with the parac- paracervix
cle artery is conserved ervical and par- .
avaginal tissues 15mmto 20 mm of the vagina
Uterine vessels divided at from the cervix or tumour and
origin from the internal iliac Uterine arteries the corresponding paracolpos is
artery are cut off and lig- resected routinely
ated at their origin
Uterosacral ligaments re-
sected at their sacral attach- The entire width C1 With preserva-
ments of the parametria tion of autonomic
is resected bilater- nerves
Cardinal ligaments resected ally
at the pelvic wall C2 Without preserva-
: The entire tion of autonomic
Upper half of the vagina re- uterosacral liga- nerves
moved ment is resected
Routine pelvic lymphadenec-
tomy
Class IV More radical than class lll in Type IV Extended radical Type D D1 Resection of the
three aspects: hysterectomy entire paracervix
at the pelvic side
(i) Complete dissection of the Differs from class wall together with
ureter from the pubovesical [Il'in that three- the hypogastric
ligament fourths of the vessels, exposing
) _ _ vagina and par- the roots of the
‘(u) Thef superior vesicle artery avaginal tissues sciatic nerve
is sacrificed are resected
(iii) Upper three-quarters of D2 Type D1 plus re-
the vagina removed section of the en-
tire paracervix
with the hypogas-
tric vessels and
adjacent fascial
or muscular struc-
tures
ClassV More radical than class IV TypeV Partial exentera-

Excision of involved portion
of distal ureter or bladder
and reimplantation of ureter
into the bladder

tion

Terminal ureters
or segments of
bladder or rectum
are resected along
with the uterus
and parametria

For all types, lymphadenectomy is described separately according to four levels (external and internal iliac, commoniiliac, aortic in-
framesenteric and aortic infrarenal) and radicality (sentinel node sampling, random sampling, removal of enlarged nodes only, sys-
tematic lymph node dissection or debulking)

* Gynecological Cancer Group of the European Organization for Research and Treatment of Cancer
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Appendix 5. CENTRAL search strategy

#1. MeSH descriptor: [Uterine Cervical Neoplasms] this term only

#2. (cervi* near/5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or adenocarcinoma* or malignan*))
#3.#1 or #2

#4. MeSH descriptor: [Hysterectomy] explode all trees

#5. hysterectom*

#6. ((uter* or womb) near/5 (remov* or excis*))

#7.#4 or# 5or #6

#8. MeSH descriptor: [Urinary Bladder] this term only

#9. MeSH descriptor: [Urinary Catheterization] this term only

#10. MeSH descriptor: [Urinary Bladder Diseases] explode all trees

#11. MeSH descriptor: [Lower Urinary Tract Symptoms] explode all trees
#12. MeSH descriptor: [Urination Disorders] explode all trees

#13. MeSH descriptor: [Urinary Tract Infections] explode all trees

#14. MeSH descriptor: [Urination] this term only

#15. ((bladder* or urethra* or ureter* or urin* or urologic*) near/5 (dysfunction* or disorder* or disease* or infect* or incontinence* or
urgency”* or injur* or damage* or hypotonia* or resist* or malfunction*))

#16. (suprapubic near/3 (cystostomy* or catheter*))

#17. MeSH descriptor: [Acupuncture Therapy] this term only

#18. MeSH descriptor: [Cholinergic Agents] explode all trees

#19. ((bladder* or detrusor muscle* or urin*) near/3 (train* or fill* or empty* or pattern* or intervention*))
#20. #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19

#21. #3 and #7 and #20

Appendix 6. MEDLINE Ovid search strategy

. Uterine Cervical Neoplasms/

. (cervi* adj5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or adenocarcinoma* or malignan*)).mp.
.lor2

. exp Hysterectomy/

. hysterectom*.mp.

. ((uter* or womb) adj5 (remov* or excis*)).mp.

.4or50r6

. Urinary Bladder/

9. Urinary Catheterization/

10. exp Urinary Bladder Diseases/

11. exp Lower Urinary Tract Symptoms/

12. exp Urination Disorders/

13. exp Urinary Tract Infections/

14. Urination/

15. ((bladder* or urethra* or ureter* or urin* or urologic*) adj5 (dysfunction* or disorder* or disease* or infect* orincontinence* or urgency*
or injur* or damage* or hypotonia* or resist* or malfunction*)).mp.

16. (suprapubic adj3 (cystostomy™* or catheter*)).mp.

17. Acupuncture Therapy/

18. exp Cholinergic Agents/

19. ((bladder* or detrusor muscle* or urin*) adj3 (train* or fill* or empty* or pattern* or intervention*)).mp.

~NoO b WNH

(o]
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20.80r9orl1l0orllorl2orl3orl4orl5orl6orl7orl8orl9
21.3and 7and 20

Key:

mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier

pt=publication type

sh=subject heading

ab=abstract

Appendix 7. Embase Ovid search strategy

1. uterine cervix tumor/
2. (cervi* adj5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or adenocarcinoma* or malignan*)).mp.
3.1or2

4. exp hysterectomy/
5. hysterectom™.mp.

6. ((uter* or womb) adj5 (remov* or excis*)).mp.

7.4o0r50r6

8. bladder/

9. bladder catheterization/

10. exp bladder disease/

11. exp lower urinary tract symptom/

12. exp micturition disorder/

13. exp urinary tract infection/

14. micturition/

15. ((bladder* or urethra* or ureter* or urin* or urologic*) adj5 (dysfunction* or disorder* or disease* or infect* orincontinence* or urgency*
or injur* or damage* or hypotonia* or resist* or malfunction*)).mp.

16. (suprapubic adj3 (cystostomy™* or catheter*)).mp.

17. acupuncture/

18. exp cholinergic receptor stimulating agent/

19. ((bladder* or detrusor muscle* or urin*) adj3 (train* or fill* or empty* or pattern* or intervention*)).mp.
20.80r9o0rl10orllorl2orl3orl4orl50orl6orl7orl8orl19

21.3and 7 and 20

Key:

mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier

pt=publication type

sh=subject heading

ab=abstract

Appendix 8. 'Risk of bias' assessment

Assessment of risk of bias will be based on chapter 8 of Higgins 2011.

« Random sequence generation
* Lowrisk of bias, e.g. participants assigned to treatments on the basis of a computer-generated random sequence or a table of random
numbers.

* High risk of bias, e.g. participants assigned to treatments on the basis of date of birth, clinic ID number or surname, or no attempt
to randomise participants.

* Unclear risk of bias, e.g. not reported, information not available.

« Allocation concealment
* Low risk of bias, e.g. where the allocation sequence could not be foretold.

* High risk of bias, e.g. allocation sequence could be foretold by participants, investigators or treatment providers.
* Unclear risk of bias, e.g. not reported.

« Blinding of participants and personnel
* Low risk of bias if participants and personnel were adequately blinded.

* High risk of bias if participants were not blinded to the intervention that the participant received.
* Unclear risk of bias if this was not reported or unclear.
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« Blinding of outcomes assessors
* Low risk of bias if outcome assessors were adequately blinded.

* High risk of bias if outcome assessors were not blinded to the intervention that the participant received.

* Unclear risk of bias if this was not reported or is unclear.

« Incomplete outcome data: we will record the proportion of participants whose outcomes were not reported at the end of the study. We
will code a satisfactory level of loss to follow-up for each outcome as:
* Low risk of bias, e.g. if fewer than 20% of participants were lost to follow-up and reasons for loss to follow-up were similar in both
treatment arms.

* High risk of bias, e.g. if more than 20% of participants were lost to follow-up or reasons for loss to follow-up differed between
treatment arms.

* Unclear risk of bias, e.g. if loss to follow-up was not reported.

« Selective reporting of outcomes
*  Low risk of bias, e.g. review reports all outcomes specified in the protocol.

* Highrisk of bias, e.g. it is suspected that outcomes have been selectively reported in the study.
* Unclear risk of bias, e.g. it is unclear whether outcomes have been selectively reported.

« Otherbias
a. Low risk of bias, e.g. the review authors do not suspect any other source of bias and the trial appears to be methodologically sound.

b. High risk of bias, e.g. the review authors suspect that the trial was prone to an additional bias.
c. Unclearrisk of bias, e.g. the review authors are uncertain whether an additional bias may have been present.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Types of outcome measures

In the protocol, we stated that our primary outcomes of interest were rate of spontaneous voiding recovery one week after surgery and
QoL. However, none of the included studies reported the rate of spontaneous voiding recovery one week after surgery. In addition, only
one included study reported QoL at 3 weeks, 6 weeks, and 12 weeks after surgery but the data were insufficient to calculate the relative
measures of the effect of interventions.

In the protocol, we stated that we planned to assess the effect of interventions on the time after surgery to post-void residual urine volume
of 50 mL or less, and poor bladder compliance. However, none of the included studies reported these outcomes. We therefore added (1)
time after surgery to post-void residual urine volume of 100 mL or less; (2) time after surgery to post-void residual urine volume of 75 mL
or less; and (3) bladder compliance, as additional secondary outcomes.

In the review, we additionally stated the definition of spontaneous voiding recovery at one week after surgery.

Measures of treatment effect

In the review protocol, we planned to measure the time after surgery to post-void residual urine volume of 50 mL or less as a time-to-
event outcome. However, the available data did not permit us to estimate HRs for this outcome. We therefore determined the effects of
intervention on the time to post-void residual urine volume by applying mean difference with 95% ClI.

Assessment of reporting biases

As most analyses were based on limited numbers of included studies, we were unable to construct funnel plots to determine the possibility
of publication bias as planned in the review protocol. In future updates of this review, we will examine funnel plots corresponding to meta-
analysis of the primary outcome to assess the potential for small study effects such as publication bias, if we identify more than 10 studies.
We plan to assess funnel plot asymmetry visually (Sterne 2011).

Subgroup analysis and investigation of heterogeneity

In the protocol, we planned to performed subgroup analysis in order to assess the effect of the following factors.

« Tumour size (2 cm or less versus more than 2 cm).

« Surgical approach (laparotomy versus minimally invasive surgery).

« Nerve-sparing approach during radical hysterectomy (yes versus no).

« Radicality of surgery (Piver type Il versus Piver type Ill, or Querleu-Morrow class B2 versus class C1).
« Extent of pelvic lymph node dissection determined by number of lymph nodes removed.

However, we did not perform subgroup analysis in this review, as most analyses were based on limited numbers of included studies.
Nevertheless, we acknowledged these factors in the interpretation of review findings.

Sensitivity analysis
We planned in our protocol to perform sensitivity analysis in order to assess the effect of the following factors.

« Repeating the analysis excluding unpublished studies (if any).
« Repeating the analysis excluding studies judged to be at 'high' or 'unclear risk of bias for allocation concealment

Howver, we were unable to conduct this sensitivity analysis because of the limited numbers of included studies.
INDEX TERMS

Medical Subject Headings (MeSH)

Bethanechol [therapeutic use]; Bias; Hysterectomy [*adverse effects]; Intermittent Urethral Catheterization; Neoplasm Staging;
Parasympathomimetics [therapeutic use]; Postoperative Care [*methods]; Postoperative Complications [epidemiology] [*prevention
& control]; Randomized Controlled Trials as Topic [statistics & numerical data]; Urinary Bladder Diseases [*prevention & control];
Urinary Catheterization [methods]; Urinary Tract Infections [epidemiology]; Uterine Cervical Neoplasms [pathology] [*surgery]
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Female; Humans
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