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Introduction

Cervical cancer is one of the most common cancers 
in women and leads to relatively high morbidity and 
mortality. Most patients with cervical cancer require radical 
hysterectomy (1). During this surgery, the uterus and 
cervix may be removed; at the same time, the supporting 
tissues, upper part of the vagina, and nerves in the operative 
area are also removed, leading to postoperative bladder 
dysfunction (2,3). Even nerve-sparing radical hysterectomy 

causes damage to the nerves supplying the bladder (4). 
Thus, patients are left with great discomfort and diminished 
quality of life. Postoperative catheterization is performed 
for management of urinary retention, incontinence, dysuria, 
and sensory loss.

Urinary catheters are inserted suprapubically or via the 
urethra to help urine to pass, tissue to heal, and to assess 
voiding function. There has been no consensus on the 
optimal method of catheterization in patients undergoing 
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hysterectomy for cervical cancer, and the choice is still 
guided by the individual surgeon’s experience and anecdotal 
evidence (5,6). Since suprapubic catheterization is invasive 
and may be accompanied by visceral injury or bleeding (7), 
this systematic review focused on a comparison between 
intermittent self-catheterization (ISC) and transurethral 
indwelling catheterization (TIC) after hysterectomy for 
cervical cancer.

An indwelling catheter is left in place after surgery. 
ISC can be used to replace an indwelling catheter within 
a week, when most patients still have voiding dysfunction, 
with training in self-catheterization until voiding function 
recovery (VFR). TIC can be used to replace a postoperative 
indwelling catheter after a relatively longer time, when most 
patients have already recovered from voiding dysfunction; 
the remaining patients with voiding dysfunction will 
undergo repeat catheterization as determined by the 
surgeon. We defined the time until first postoperative 
indwelling catheter removal (FPICR time) as the duration 
from the first postoperative day to the day when the catheter 
was removed for the first time to assess voiding function. 
In recent years, ISC has been increasingly accepted by 
urological and gynecological departments (8,9). Many 

studies have shown that patients prefer ISC because of 
improved quality of life (6,10,11). In addition, patients can 
manage ISC without difficulty after professional training 
(11,12). However, TIC, as the conventional method, is still 
widely used in gynecological wards.

This review aimed to determine which transurethral 
catheterization method is better for patients undergoing 
radical hysterectomy for cervical cancer. A shorter VFR 
time would lead to a lower rate of urinary tract infection (13), 
less discomfort, higher quality of life, and less cost (6,10,11). 
Therefore, we chose VFR time as the main outcome. In 
this review, the time to VFR was defined as the time of final 
catheter removal (the duration from the first postoperative 
day to the day when the catheter was removed, according to 
the criteria for VFR (Table 1).

Methods

We used the terms “cervical cancer (MeSH) AND 
((indwelling urethral catheterization (MeSH)) OR 
(intermittent self-catheterization (MeSH)))” to search 
PubMed, the Cochrane Library, and Embase from inception 
to July 2017.

Table 1 Basic study characteristics

Author, year Location Time Methods FIGO stage Operation type Criteria for VFR

Raspagliesi  
et al. (14), 2004

Italy January 2000 to 
December 2002

Case series IB1, IB2*, IIA*, 
IIB*

NS Piver III RH with 
systematic PL

PVR <100 mL using  
10-Fr catheter

Roberts &  
Naik (6), 2006

UK July 1, 1999 to 
June 31, 2002

RCT IB1 RH PVR <100 mL using 
catheter

Maneschi  
et al. (15), 2012

Italy June 2008 to 
December 2009

Case series IB1, IB2*, IIB* Class III to IV RH with 
lymphadenectomy

PVR <50 mL**

Oh, Park, &  
Oh (16), 2014

Korea 2004 to 2008 Retrospective cohort 
study

IB–IIB RH with PL PVR <100 mL**

Bogani et al. (17), 
2014

Italy May 2004 to 
December 2012

Prospective cohort 
study

IA, IB1, IB2*, 
IIA*, IIB*

Types II and III LRH with 
systematic PL, some 
cases with para-aortic 
lymphadenectomy

Not mentioned

Hao et al. (18), 
2016

China June 2011 to 
June 2013

RCT IB1, IIA1 NS Piver III LRH with PL PVR <100 mL assessed 
by ultrasound

Gong et al. (19), 
2017

China February 2012 to 
April 2015

RCT IB1, IB2*,
IIA*, IIB*

type C RH PVR <200 mL assessed 
with 3-dimensional 
ultrasound 48 h after 
catheter removal

*, neoadjuvant chemotherapy or chemo-radiation treatment was performed; **, the method for assessing PVR was not mentioned. VFR, 
voiding function recovery; NS, nerve-sparing; RH, radical hysterectomy; PL, pelvic lymphadenectomy; PVR, post-void residual; RCT, 
randomized controlled trial.
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All trials involving the application of ISC or TIC after 
radical hysterectomy for cervical cancer were included. 
The inclusion criteria were as follows: (I) clinical stages of 
cervical cancer from IA to IIB; (II) use of either laparoscopic 
or open hysterectomy; (III) catheter removal time as a 
reported outcome; and (IV) any type of study design, 
including randomized controlled trials (RCTs), cohort 
studies, and case series.

The exclusion criteria were as follows: (I) non-human 
research, reviews, case reports and letters; (II) duplicated 
studies or data from the same hospital during the same 
period; (III) research data that did not mention catheter 
removal time; and (IV) studies that included patients with 
diseases other than cervical cancer.

Two reviewers independently screened the articles for 
data extraction, and their findings were cross-checked. We 
extracted the author, year, location, study time and methods, 
sample size, International Federation of Gynecology and 
Obstetrics (FIGO) stage, operation type, sample size, 
FPICR time, criteria for VFR, VFR time, and the difference 
between VFR and FPICR time. Summaries are presented in 
Tables 1 and 2.

The quality of RCTs, cohort studies, and case series was 
assessed by 2 independent reviewers using the Joanna Briggs 
Institute Meta-Analysis of Statistics Assessment and Review 
Instrument (JBI-MAStARI) RCT quality evaluation list, 

Newcastle-Ottawa cohort study quality evaluation list, and 
the JBI-MAStARI descriptive/case series quality evaluation 
list, respectively. Referring to a prior published study (20), 
we defined high quality as a score >7, medium quality as 
a score of 5–7, and low quality as a score <5. The quality 
assessment results for the included studies are reported in 
Table 2.

Results

Search results

The total number of included patients was 581, ranging 
from 15 to 128 cases in each study. We first obtained 349 
studies from a search of PubMed (n=236), the Cochrane 
Library (n=54), and Embase (n=59). After excluding 
duplications (n=72), studies that did not fulfill the inclusion 
criteria (n=250) as judged by the titles and abstracts, and 
studies for which the full text was unavailable (n=6), 21 
studies remained. Finally, 7 studies met all the inclusion 
criteria and were reviewed in this study. The flow chart of 
literature search is presented in Figure 1.

Basic characteristics

Overall, 3 studies included samples of ISC only (6,14,15), 

Table 2 Catheterization methods, voiding function recovery time and quality score

Author, year
Sample size of every group in 
each study

FPICR time 
(days)

VFR time (days)
VFR (%) on a specific 
postoperative day

Quality score

Raspagliesi et al. (14), 2004 ISC: n=23 3 6.5 (SD, 4.9) 4th day: 39%
5th day: 43%

7

Roberts & Naik (6), 2006 ISC: n=19 4 17 (range, 7–90) – 9

Maneschi et al. (15), 2012 ISC: n=15 3 8 (range, 6–28) 10th day: 80% 7

Oh, Park, & Oh (16), 2014 ISC: n1=42; TIC: n2  
(one surgeon) =114,  
n3 (other surgeons) =29

8 n1: 8.3 (SD, 1.1)*, n2: 13.1 
(SD, 3.3), n3: 13.0 (SD, 1.1)

– 7

Bogani et al. (17), 2014 TIC: n1 (NS-LRH) =33,  
n2 (CLRH) =63

2 n1: 3.5 (range, 2–7),  
n2: 5.5 (range, 4–7)

– 8

Hao et al. (18), 2016 TIC: n1 (CUSA) =24,  
n2 (other techniques) =21

7 n1: 7.13 (SD, 0.61),  
n2: 9.00 (SD, 3.24)

– 7

Gong et al. (19), 2017 TIC: n1 (NC-BRC) =128,  
n2 (C-BRC) =70

13 n1: 14.78 (SD, 7.74),  
n2: 14.83 (SD, 9.91)

14th day: 85.5% 9

*, no follow-up of self-catheterization. FPICR, first postoperative indwelling catheter removal; VFR, voiding function recovery; ISC, 
intermittent self-catheterization; TIC, transurethral indwelling catheterization; SD, standard deviation; NS, nerve-sparing; LRH, 
laparoscopic radical hysterectomy; CLRH, conventional laparoscopic radical hysterectomy; CUSA, Cavitron Ultrasonic Surgical Aspirator; 
NC-BRC, non-clamping 2 days before removal of catheter; C-BRC, clamping 2 days before removal of catheter.
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3 reported TIC only (17-19), and 1 included samples that 
compared ISC to TIC (16). The FIGO stages of cervical 
cancer ranged mainly from IB to IIB (Table 1). Only 1 
study recruited a small number of IA FIGO stage patients  
(16-19). Criteria for VFR varied from post-void residual 
(PVR) urine volume <50 mL to PVR <200 mL among 
the included studies. We found that PVR <100 mL was 
the most accepted criterion for VFR (Table 1). The PVR 
was assessed either with a catheter or through ultrasound 
examination. Three of the 7 studies included samples from 
Italy, 2 were from China, 1 was from the UK, and 1 was 
from Korea. Quality assessment resulted in 3 high-quality 
studies and 4 medium-quality studies.

Results of VFR

For ISC, the reported VFR time ranged widely from 6.5 
to 17 days (6,14,15); for TIC, the VFR time ranged from 
3.5 to 14.8 days (16-19). The results for ISC and TIC were 
both too variable to permit even a general impression on 
the VFR time after radical hysterectomy for cervical cancer. 
The results are presented in Table 2.

The time to FPICR and assessment of PVR also showed 
a wide range of results, with 3 to 8 days for ISC and 7 to 14 
days for TIC.

As seen from the data, 39%, 43%, 80%, and 85.5% 
of patients reached VFR on the fourth, fifth, tenth, and 
fourteenth postoperative day, respectively (14,15,19). 
These data show that the percentage of patients with VFR 
increased over time.

Of note, the VFR time in Italy was only 3.5 to 8 days and 
the FPICR time was only 3 days (15,20), while both times 
in the studies from other countries were relatively longer.

Discussion

Two other systematic reviews attempted to determine which 
catheterization method is better but arrived at no conclusion 
(21,22). They examined broad categories such as urogenital, 
abdominal, and cardiac surgeries. The studies also 
compared length of hospital stay, infection rates, VFR time, 
cost, and satisfaction rates, among others. Consideration of 
multiple factors in combination yielded too many variables 
to enable a conclusion. To focus on a specific area and a 
primary factor for assessment of superiority between 2 
catheterization methods, we limited our research scope to 
only radical hysterectomy for cervical cancer and VFR time. 
However, the VFR time range was too wide to obtain a 
single value for either ISC or TIC. Although the duration 
of VFR seemed slightly longer for ISC than for TIC (6.5 to 
17 days versus 3.5 to 14. 8 days), we could not conclude that 
TIC was better for VFR time than ISC from such a small 
difference.

We initially thought that the major reason for the wide 
range in VFR time was the extent of the procedure. The 
various clinical stages required different approaches to 
radical hysterectomy. The difference in surgical extent 
resulted in different influences on postoperative bladder 
function. This would cause bias in a comparison of the 2 
catheterization methods and prevent a firm conclusion. 
Second, the PVR used for catheter removal ranged from 
<50 to 200 mL in this review. This wide range led to 
significant bias in the comparison, which then yielded 
inconclusive results.

Although the percentage of patients who reached VFR 
increased with postoperative time, the results indicated 
that delayed removal of the indwelling catheter and 
assessment of voiding function could increase infection 
risk and diminish quality of life (22,23). Some studies 
supported early removal of the postoperative indwelling 

PubMed: n=236

cochrane library: n=54

embase: n=59

Overall search results: 

n=349

Title and abstract review: 

n=277

Duplication: n=72 

Unfulfilled inclusion criteria: n=250

full-text unavailable: n=6

Full-text review: 

n=21

Included studies: 

n=7

Data unavailable:14

Figure 1 Flow diagram for screening studies.
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catheter to prevent bladder dysfunction (5,24,25). However, 
our findings showed a wide range in the FPICR time for 
assessment of PVR after radical hysterectomy for cervical 
cancer.

The VFR time in Italy was shorter than in other 
countries. Surgeons and nurses in Italy may have used a 
more optimized strategy of catheterization. One detailed 
description of catheterization was documented in an Italian 
study. The postoperative indwelling Foley catheter was 
only used for 3 days, and was repeatedly closed for 3 h and 
opened for 15 min on the second and third days; on the 
fourth and fifth days, the bladder was drained every 3 h with 
a 10-Fr catheter until PVR was <100 mL; patients went 
home with ISC if VFR had not been reached (14).

There were limitations in this systematic review. First, 
the included studies were not all RCTs and the number of 
samples in some included studies was small. Second, the 
surgical types, surgical techniques, and criteria for catheter 
removal could also affect the VFR time (26), but these 
factors were not used for subgroup analysis due to lack of 
sufficient data. With all these limitations, the conclusion 
must be regarded with caution.

We concluded that the results were insufficient to enable 
a comparison between ISC and TIC. Therefore, we failed 
to identify which catheterization method was better for 
VFR in patients with cervical cancer who have undergone 
radical hysterectomy. High-quality studies are still needed.

Because of the wide range in FPICR times, VFR times, 
and PVR criteria for catheter removal, different types 
of radical hysterectomy may require different guidelines 
for catheterization. A worldwide effort to standardize 
catheterization after radical hysterectomy for cervical cancer 
is also recommended.
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