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Fffect of urinary catheter removal at different times after caesarean section;

A systematic review and network meta-analysis

Dong Hou™", Yue Jia™", Aojing Han', Qilin Hu®, Jiaoyang Li‘, Wei Liang®

* Deparment of Intensive Care Unit, Zhenjiang First Peaple’s Hospital, Zhenjiang, China
® Department of Intensive Care Unit, Afflated People’s Hospital of Jiangsu University, Zhenjiang, China
“ School of Public Health, Wuhan University, Withan, China

ABSTRACT

Objective: To assess the optimal time for removel of 2 urinary catheter (UC) following caesarean section (CS).
Methods: Several electronic databases were searched from inception to 31 December 2021 regarding the timing of
UC removal following CS. The effect of UC removal at different times following CS was calculated using odds
ratio (OR) or standardized mean difference and 95% confidence interval (C1). The surface under the cumulative
ranking curve (SUCRA) was used to determine the best time for UC remowal. All analyses were performed using
Stata Version 14.0.

Results: In total, 19 studies including 3086 women were included in this review. Compered with UC removal 0-6
h after CS, UC removal 6.1-12 b, 121-24 h and > 24 h after CS were more likely to result in urinary tract
infection (UTT), with pooled OR of 5.95 (95 % C1 1.58-22.38), 11.26 (95 % (1 2.99-42.44) and 27.25 (%5 % 1
6.82-108.90), respactively. UC remowal > 24 h after CS was more favourable to prevent urinary retention than
immediate UC removal (OR (.05, 95 % C1 0.00-0.64). UC removal 0-6 h after CS was the optimal timing to
prevent UT! and frequent urination, and reduce length of hospital stay as well s time to first ambulation, with
mayimum SUCRA values of 92.30 %, 85.00 %, 80.60 % and 72.60 %, respectively.

Conchusion: UC removal (-6 h after CS may be the optimal timing to prevent several complications in the absence
of a clear indication for UC removal after CS. This study may provide a scientific besi for the timing of UC

removal after CS.
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The literature screening.

8 Records identified through Additional records identified
E database searching through other sources
5 (n=795) (n=11)
3
=
=

Records after duplicates removed
(n=334)

A 4

Records screened

v

(n=56)

A

Full-text articles

Records excluded(n =278)
Don’t meet the subject

assessed for eligibility
(n=22)

A

Studies included in
quantitative synthesis

BT ER - ZRtEIREARNHE

Full-text articles excluded
with reasons (n =34 )

(1) Review (n=6)

(2) Non-RCT (n=15)
(3)Without full data(n=5)
(4) Case(8)
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Study Country  Timing of catheter Sample Mean/range maternal Gestational age Anaesthesia  Surgical Primary

removal size age (weeks) method outcome
B R | e wowmisers - i s Cim
JREER B3 REBIRER KEFEH ERER =2 FiBE7GE FiMiHE HREE
Yin, 2006 China C/E 30/30 25 - - PCS af
Onile, 2008 Nigeria  B/F 86/89 32.72/31.67 37.18/38 GA - a,b,cdegh
Nasr, 2009 Egypt A/E 210/210 27.6/28.4 - GA/RA PCS ad.efh
Zhou, 2012 China D/F 36/36 25.11/26.33 38.33/38.56 NA - f
Li, 2012 China C/E 65/65 20-35 37-42 CESA TCS af
Zhang, 2012 China C/E 42/42 25.68 39.12 CESA VCS af
Acharya, 2013 Nepal A/F 75/75 35.24/36.99 39 CESA - afgh
Lin, 2013 China C/F 80/80 28 - CESA TCS a
Zhang, 2013 China C/E 42/42 24-35 >37 CESA =
i : B/ Nl SRIER

hE*11 a: i bﬁéu‘!@
y B R*2 . DfF . b : K%
(REAET2 1 b o C : SEREE
CpmE o bR Cish - (ARG
! -

i 193EH*1* E Wi Tl € : RE(RKRH)
y TEHE | GO f  BRBEREARE
PRl y e GA/RA (SRR e T
Igooaike, 2021 Nigeria  D/F CESA h:& 5= -;-,-F r_/EE}]H-JFEIE]

A, B, C, D, E and F represent the timing of urin eterized; B, immediate catheter removal; C, after CS; D,
6.1-12 h after CS; E, 12.1-24 h after CS; F, 24 h after CS; a, urinary tract infection; b, urinary retention; c, dysuria; d, frequent urination; e, urgency; f, first void
discomfort; g, length of hospital stay; h, time to first ambulation; GA, general anaesthesia; CESA, combined spinal and epidural anaesthesia; RA, regional anesthesia;
PCS, prior CS; TCS, transverse CS; VCS, vertical CS.
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Page 161
Methods

O This study was registered in the PROSPERO database with protocol
ILC&DA_ZQZZMLBPubMed, Cochrane Librarv, Web of Science.
ClinicalTrials.gov, China National Knowledge Index and Wanfang da-
tabases were searched from inception to 31 December 2021 to identify
RCTs on the timing of UC removal following CS. Depending on the
database, different combinations of MeSH terms and free terms were
used. The search terms included caesarean section, cesarean section,
cesarean delivery, caesarean delivery, CS, delivery, abdominal de-
liveries, cesarean, postcesarean section, abdominal operation birth, C-
section, catheter, urinary catheterization, urethral catheterization, de-
vice urinary catheter, urine catheter, coude catheter, straight catheter,
suprapubic catheter, upper urinary tract catheter, ureteral catheter
indwelling time, uncatheterized, non-catheterized, catheter removal,
remove catheter, ext@ctive catheter, randomized, randomized
controlled trial and RCT. The published literature was not restricted by
language. Detailed screening strategies are shown in Fig. 51 (see online
supplementary material),

BT ER - ZRtEIREARNHE

OXEEERB_EETENENES

(Pubmed, Cochrane Library, Web of Science,

£

ClinicalTrials.gow......... F)
@*EProsperozifit - FlERE ERE RIS
A CRD42022301401

@ X kA= 55 = HIPR I
@fERAMeSH TermF &= - BT

EH:E . (caesarean section, cesarean section, cesarean
delivery, caesarean delivery, CS, delivery, abdominal de-
liveries, cesarean, postcesarean section, abdominal operation
birth, C- section, catheter, urinary catheterization, urethral
catheterization, device urinary catheter, urine catheter, coude
catheter, straight catheter, suprapubic catheter, upper
urinary tract catheter, ureteral catheter indwelling time,
uncatheterized, non-catheterized, catheter removal,
remove catheter, extractive catheter,...)
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A7 ='“\355
Inclusion criteria ik J/ |7

® RCTHYIF RS
The inclusion criteria were as follows: RCT study design; study c EI’J Rk
population consisted of women undergoing CS; different timings of UC o MAHNRRIERAIEERZE
removal (e.g. not catheterized, immediate UC removal, UC removal o FEINEREIZRIERE

within 24 h of CS or UC removal > 24 h after CS); and age > 18 years of (BFES « TABRERE  HEEE4 )\ BRBRE

age and eligible for G5 RESHEES> 24/ \BERERE )
;s o Fi> 18 mEAERSMBIEE -
Exclusion criteria

m
111

HEIR IS 2=

The exclusion criteria were as follows: pregnant women with preg-
nancy complications or UTI study without the outcome variables @ F¥E W3 B AE BN s PR 3E RU LAV 2R -
required in the inclusion criteria; animal experiment or review article; o EEhTiliarE

and duplicate article. . -
o HEEMNXE-

BT ER - ZRtEIREARNHE
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% Records identified through Additional records identified Page162
datab: hi through other s S —ta o

5 sy ey B RS ERERES X R806/E R
o

o
= | " (795+11)

Records after duplicat d
i S m S5MiER r472REERINRL - F

g 334 BXJRA

A 3 R &4

Records screened o Records excluded(n =278) | IZI(:g L Eﬁﬁ G g é % I:I ﬁ% Efﬁ ﬁ j:$2 78
(n=56) Don’t meet the subject L
EARF ST RAHERA - R NSOENRR °

: T el el |y EEERASEREY B - HEBR33E
2 e »l (1) Review (n=6) n R

& g e O Non RCT 119 (6mfnam - 14 IEMBIE YT BR A ER -
) (3)Without full data(n=5)

s SRRBTEEE  SREARAIME) -

- Studies included in |22 /};Eqa Y EL o

13 quantitative synthesis

Té (meta-analysis) —p— v S S >

7 Ce19) B SAEMALIRRETARHIRAR

Fig. 1. PRISMA flow diagram for the literature screening. RS o
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BEHIYEOSFOMEE1E_—_ FEZE0E R EED XS E(Methods)FE & - QI RIGFAAET[TSHE
Medline, Cochrane EfR|ERGEREBEEHE, BERISRER - BIE AN EE - &R (Results)ZEagidal
EMBASE &) . It BN F ¥ @S| BEF(SEURPHE | UBRIABEZ2HEE ZHMERFENREE 2 ST IRE
BERFZE - Web of Science, Scopus & Google B - XEMMABEGIRANERIER - EiclgEs LI

Scholar) - FHEEBEHERFT - LRIEBEAHIEMRS =z PRISMA A EESIRH -
X WEHEEISERA MeSH S K —R =R
(text words) -

e
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Quality evaluation and data extraction

The retrieved articles were entered into EndNote for deduplication,

and screened according to the predefined inclusion criteria, The titles

and abstracts of the acquired studies were read independently by two

authors to exclude literature that did not meet the inclusion criteria.
Subsequently, the authors read the full text of studies that met the in-
clusion criteria, assessed the quality of the included studies, and
extracted the required data. In the case of disagreement between two
authors, a third author would judge the disagreement. The following

indicators.
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Page 161

Evaluation of study quality B )Cochrane RiGFEEFGETEMANEmE
The Cochrane risk of bias assessment tool was used to calculate the §$ 'EIE °

quality of included studles.' The lltgratme was assessed in snx'dOTnams: B AR —I: :
random sequence generation; assignment concealment; blinding of .
participants and researchers; blinding method for outcome evaluation; -PEHE S IKIE

-AERFEETL

incompleteness of data; and selective reporting and other biases. Based SIRIEE M e N
. . . . . . / /LJ\ -
on these six items, each study was assessed as having low bias, high bias,
. . " " . oo - sga A NS
or a lack of related information or undefined bias [20]. -ZBZENFREENT L SREMIENEMEE
Random sequence generation (selection bias> .
Allocation concealmant (sslaction blas) _
Blinding of participants and parsonnal (parmormancea bias) _
Blinding of oulcoms assessment (detsction ias) -
Incomplete outcomea data (attrition bias) _
Selective reporting reporting bia= . |
Othaer bias _ I
i:'% 2‘5.':%- ﬁd% 7"'_'5% 1 DD%=
| Bl o risk of bias [l unciear risk of bias Bl iiah risk of bias I
TR rEaEEE Tl R e
= E 2 ElE EE &8 B E B HE|lg B 8 B B E B
- |- |- - - [ A B 3E BE 1K l- & | 6 | @ | @ | Rancdom soquonos genoration (soleotion Blas)
- o o o o o o o o o o |||l & & ® || neaton conceaimant taslaction biasy [ =) /\ (h|gh risk BlaS)
- | ] - - - - - - s - - e - o - e - am Elinding of participents snd personoel (oerforrmsnce B
w | wm | |||l | ||l | ala |l | & | e | | @ | @ | Binding ofoutcome asssesment (detection bias) ®
- & & S & O e P )| & @ | W nomplets outcome data (attrition klas 1Em'm “ow r|5k blaS)
[ 3 AE 3 BE AR EE EE O BE BECEE AR IEKE I- | | | | | Soiootive roporting reparting bias A BE ﬁ‘ _1 l. par Biae
w = s s o | | e | | e s = = I--a s o | | e | Cther blas “THAEA (UnCieal L" it |

I Fig. S2. Mag for risk of bias of included literature
!
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lable 1 Characteristics ofiincluded studies

Study Country  Timing of catheter Sample Mean/range maternal Gestational age Anaesthesia  Surgical Primary
removal size age (weeks) method outcome
B—EEHE 12 , e s iz
maan  BX SREBREN #IH  ERE 2 WEE FiimE  GRIEE
Yin, 2006 China C/E 30/30 25 - - PCS af
. Nigeria  B/F 38 GA
U] * o .
PE*11 Egypt A/E GA/RA B aRIEIR
IR K *2 China  D/F 38.56 N o R
=K Agp*2 china  C/E CESA  MOYN4: 124
fafiifg*1 i CE psodll C : HEPR IS
* Nepal  A/F CESA
fPER 1* China  C/F cesn (RIS o
TEE*T i ok WO € : RE(FRKE
[E'BR*1 gt BE 4 N f . BERHEREAE
W;::gHZOIS China D/F Jd - EEfxisE
) - . =5 e =
Chen, 2015  China  E/F 60/60 20-50 : : h: BRT KSR
Zhang, 2015  China  D/E/F 40/64/82  28.5/28.1/27.6 40.4/39.3/39.6 CESA VCS af
Luo, 2016 China E/F 60/60 20-50 - - - af
Aref, 2019 Arabia  B/D/F 73/81/67  26.1/25.3/25.6 38.9/38.2/38.3 GA - ab,cdeg
Xiong, 2019 China E/F 37/37 30.1/30.2 40.1/39.9 CESA TCS ac
Basbug, 2020 Turkey D/C 72/62 29.96/30.13 38.70/37.62 GA/RA TCS a,b,c,degh
Igbodike, 2021  Nigeria  D/F 150/150 31.79/30.86 38.29/37.84 CESA B ab,gh

A, B, C, D, E and F represent the timing of urinary catheter removal after caesarean section (CS). A, uncatheterized; B, immediate catheter removal; C, 0-6 h after CS; D,
6.1-12 h after CS; E, 12.1-24 h after CS; F, >24 h after CS; a, urinary tract infection; b, urinary retention; c, dysuria; d, frequent urination; e, urgency; f, first void
discomfort; g, length of hospital stay; h, time to first ambulation; GA, general anaesthesia; CESA, combined spinal and epidural anaesthesia; RA, regional anesthesia;
PCS, prior CS; TCS, transverse CS; VCS, vertical CS.
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B &S S DM (network meta-analysis, NMA)BYZE SR (1/4)

il P38 T S A EL R |

m EEEER 0-6 /NS(CO)BERKEML - 8l

e S - B 6.1-12 /1\ES(D) » 12.1-24 /NESHD >
R — v s ] 24 N\B(ABRRESHTLER UT - &
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Table 2
Surface under the cumulative ranking curve (SUCRA) values (%) for effect of urinary catheter removal at different times after caesarean section (CS).

Timing of catheter Urinary tract Urinary Dysuria  Frequent Urinary First void Length of hospital ~ Time to first x|

removal infection }pfRIE retentionfRjEEE  HEFR  urination$E R urgency £xfR  discomfort B sy e ambulation  pesE s
A g5.00 BN NA mﬁﬁ 52.20 91,70 96,90 RAE 2050 BsF 56.50
B 44.80 22.90 63.50 56.70 54.70 NA 80.60 20.40
c 25.10 7370 85.00 60.20 71.60 80.60 72.60
D 50.50 52.70 78.70 68.40 68.80 44,90 65.20 68.90
E 25.80 58.60 18.10 23.20 22.20 17.20 0.20 31.80
F 0.70 16.00  14.60 250 19.30 43.90 49.80

A, B, C, D, E and F represent the timing of urinary catheter removal after CS. A, uncatheterized; B, immediate catheter removal; C, 0-6 h after CS; D, 6.1-12 h after CS; E,
12.1-24 h after CS; F, >24 h after CS,

B apuTioE - SIlE RSB RENSUCRAEKIEFHSIS « SIREEE0-6/)\592.30% -
B RL590% - BlIEEEE6.1-12/\E5850.50% - BZIBHRRER44.80% - SlisE®EE
12.1-24 /N5 &25.80% - BlfEERE> 24 /NNF40.70%
= > BRI E®%0-6/)\BBRRE SEHUTINSEER -

B sy e RTE  BRRENEEBHSTERE -

B ospsmss 04 ) \BBRRE = oJBHLIEfRAEBERYEEE - &K SUCRA E7 90.70 % -
B EnEEAER TREBNEE  BRRENSERBEIEEZ0-6/\8 - SUCRAES
Bl7$80.60%F172.60% -

B 30

BT ER - ZRtEIREARNHE




n\I:I %%1—.[ 7 (2/2)

B EEBRRENTUREBEEZIBRFAIEAR
BR -

B SRR ERKERIIEERZ2ENERSIEININE
TaHZE -

B THEERESAIPENEBREREEENER N -
SliEE®E 6 NMFABERKE I sEETAAZIE
FrESFERYER (M1 -

+ EIHIUASER - RS IBBKE 31




48T (Summary)

SRR Il RE R BRI (FAITH)
- tFR2E K E (Find) FRERIMERIER ?

A - XRAE & & B 1818 (Appraisal) ?

| - BERMA (included) ERIFHERNE ?

- FEARELREMER 4845, (total up) &l
REAER ?

H - B REE0E - REY
(Heterogeneity ) ?

+ BT ER - ZRtEIREARNHE

$ 0606

32



BT ER - ZRtEIREARNHE

===
A¥k

33



22 b3 B
HIIEEMR6-8/NNTHNBREKREZTEM
SRS HIER R ERE ?

+ EHIUBSER - ZEIRES

RENE




EIbHUREER - ZREIRAABHE




