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A B S T R A C T

Background

Caesarean section is a very common surgical procedure worldwide. Suturing the peritoneal layers at caesarean section may or may not

confer benefit, hence the need to evaluate whether this step should be omitted or not.

Objectives

The objective of this review was to assess the effects of non-closure as an alternative to closure of the peritoneum at caesarean section

on intraoperative, immediate and long-term postoperative and long-term outcomes.

Search strategy

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (October 2006).

Selection criteria

Controlled trials comparing leaving the visceral or parietal peritoneum, or both, unsutured at caesarean section with a technique which

involves suturing the peritoneum in women undergoing elective or emergency caesarean section.

Data collection and analysis

Two review authors assessed trial quality and extracted the data.

Main results

Fourteen trials, involving 2908 women, were included and analysed. The methodological quality of the trials was variable. Non-closure

of the peritoneum reduced operating time whether both or either layer was not sutured. For both layers, the operating time was reduced

by 6.05 minutes, 95% confidence interval (CI) -6.74 to -5.37. There was significantly less postoperative fever and reduced postoperative

stay in hospital for visceral peritoneum and for both layer non-closure. The number of postoperative analgesic doses was reduced in the

peritoneal non-closure group (weighted mean difference -0.20, 95% CI -0.33 to -0.08). There were no other statistically significant

differences. The trend for wound infection tended to favour non-closure, while endometritis results were variable. Long-term follow

up in one trial showed no significant differences. The power of the study to show differences was low.

Authors’ conclusions

There was improved short-term postoperative outcome if the peritoneum was not closed. This in itself can support those who opt

not to close the peritoneum. Long-term studies following caesarean section are limited; there is therefore no overall evidence for non-

closure until long-term data become available.

P L A I N L A N G U A G E S U M M A R Y

Not stitching the peritoneum after caesarean section shows less fever for mothers and takes less time, but possible disadvantages are

unclear

1Closure versus non-closure of the peritoneum at caesarean section (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



There are many ways of performing a caesarean section, and the techniques used depend on a number factors, including the clinical

situation and the preference of the operator. The peritoneum is a thin membrane of cells supported by a thin layer of connective tissue,

and during caesarean section these peritoneal surfaces have to be cut through in order for the baby to be born. Following a caesarean

section, it has been standard practice to stitch the peritoneum closed, that is to stitch the two layers of tissue lining the abdomen and

covering internal organs such as the uterus, bladder and bowel. It has been suggested that peritoneal adhesions may be more likely,

rather than less likely, when the peritoneum is closed, possibly as a result of reaction to the suture material. The review of trials assessed

whether closing these layers of peritoneal tissue or leaving them unstitched was preferable. Fourteen trials were identified, involving

2698 women, and the methodological quality was variable. Although women suffered less postoperative fever and it saved several

minutes when the peritoneum was not stitched, other important outcomes were not adequately assessed, particularly adhesions and

longer term outcomes, for example, in subsequent pregnancies and births, but also at other surgeries and in later life. Further studies

are at present underway assessing these outcomes further.

B A C K G R O U N D

Caesarean section is one of the most frequently performed major

surgical procedures worldwide accounting for anything up to 70%

of deliveries, depending on the facility assessed and the country

involved. In general, rates around the world are about 5% to over

20% of all deliveries (Lomas 1989). Rates between 20% and 25%

have been reported from the UK (Thomas 2001), the United States

of America (Menacker 2001), and China (Cai 1998).

There are many possible ways of performing a caesarean section

and operative techniques used for caesarean section vary. The tech-

niques used may depend on many factors including the clinical sit-

uation and the preference of the operator. Some of these techniques

have been evaluated through randomised trials. An overview of the

techniques used, indications for caesarean section and postopera-

tive complications will be published as a separate review (Hofmeyr

2004).

Closure of the peritoneum at laparotomy has been a part of ’stan-

dard’ surgical practice. The peritoneum is a thin membrane made

of primitive cells called mesothelium and supported by a thin layer

of connective tissue. It lines both the abdominal and pelvic cavities

where it is called parietal peritoneum. When it covers the external

surface of internal organs like the intestine, the bladder and the

uterus, it is termed visceral peritoneum. During caesarean section,

these peritoneal surfaces have to be breached before the uterus can

be incised.

Cited reasons for closure of the peritoneum include restoration

of anatomy and reapproximation of tissues, reduction of infec-

tion by re-establishing an anatomical barrier, reduction of wound

dehiscence, reducing hemorrhage, minimisation of adhesions and

continuation of what was thought as standard (Bamigboye 1999;

Duffy 1994). In vivo experiments using dogs (Parulkar 1986) and

rats (Kapur 1979; Kyzer 1986) have shown no difference in wound

strength whether the peritoneum is closed or not, and have sug-

gested that peritoneal adhesions may be more extensive when the

peritoneum is closed, presumably as a result of the foreign body

reaction from the suture material.

Randomised controlled trials in general surgery of peritoneal clo-

sure or non-closure with vertical abdominal incisions (Ellis 1977;

Gilbert 1987; Hugh 1990) have shown no significant short-term

differences in postoperative complications or pain scores. In opera-

tive gynaecology, controlled trials of peritoneal non-closure in vagi-

nal hysterectomy (Lipscomb 1996), abdominal and radical hys-

terectomy (Than 1994) and lymphadenectomy (Kananali 1996)

have demonstrated no difference, or an improvement in short-

term postoperative morbidity if the peritoneum is not closed. In

the former study (Kananali 1996) where peritoneal non-closure

was compared to closure during lymphadenectomy for ovarian

cancer, peritoneal non-closure significantly reduced adhesion for-

mation.

The step of either suturing or not suturing the peritoneal surfaces

is one of several surgical techniques of caesarean section addressed

in Cochrane reviews. If this step could be omitted without ad-

verse effect or with benefit for the individual patient, and with a

reduction in operating time and suture material, this could lead

to a meaningful cost saving, given the large numbers of caesarean

sections performed worldwide.

O B J E C T I V E S

To determine whether dispensing with closure of the peritoneum

at caesarean section affects the postoperative course and long-term

outcomes, and the duration of operation.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

All randomised controlled trials comparing leaving the peritoneum

unsutured at caesarean section with the conventional approach of

suturing the peritoneum. Quasi-random allocation (for example,

based on hospital number) were included in the analysis.
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Types of participants

Women undergoing caesarean section.

Types of intervention

The peritoneum, either visceral, or parietal, or both visceral and

parietal were left unsutured for the experimental group, and were

sutured, usually with a continuous suture, in the control group.

Types of outcome measures

Wound infection, wound dehiscence, analgesic requirement, post-

operative fever, endometritis, operating time, paralytic ileus, du-

ration of hospital stay and cost implication. Long-term outcome

of adhesions formation, chronic pelvic pain, urinary symptoms

and subfertility. These latter outcomes were not prespecified at the

protocol stage.

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: methods used in reviews.

We searched the Cochrane Pregnancy and Childbirth Group’s

Trials Register by contacting the Trials Search Co-ordinator

(October 2006).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains

trials identified from:

(1) quarterly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL);

(2) monthly searches of MEDLINE;

(3) handsearches of 30 journals and the proceedings of major

conferences;

(4) weekly current awareness search of a further 37 journals.

Details of the search strategies for CENTRAL and MEDLINE,

the list of handsearched journals and conference proceedings,

and the list of journals reviewed via the current awareness service

can be found in the ’Search strategies for identification of studies’

section within the editorial information about the Cochrane

Pregnancy and Childbirth Group.

Trials identified through the searching activities described above

are given a code (or codes) depending on the topic. The codes

are linked to review topics. The Trials Search Co-ordinator

searches the register for each review using these codes rather than

keywords.

We did not apply any language restrictions.

M E T H O D S O F T H E R E V I E W

Selection of studies

All potential studies were identified as a result of the search strategy.

Data extraction and management

A form was designed to extract data, which was used by the two

review authors. Discrepancies were resolved through discussion.

We used Review Manager software (RevMan 2003) to double

enter all the data.

There was no need to contact authors of the original reports to

provide further details for studies that were judged not to be clear.

Assessment of methodological quality of included studies

The validity of each study was assessed using the criteria outlined in

the Cochrane Handbook for Systematic Reviews of Interventions

(Higgins 2005). Methods used for generation of the randomisation

sequence were described for each trial.

(1) Selection bias (randomisation and allocation concealment)

We assigned a quality score for each trial using the following

criteria:

(A) adequate concealment of allocation:

such as telephone randomisation, consecutively-numbered, sealed

opaque envelopes;

(B) unclear whether adequate concealment of allocation: such as

list or table used, sealed envelopes, or study does not report any

concealment approach;

(C) inadequate concealment of allocation: such as open list of

random-number tables, use of case record numbers, dates of birth

or days of the week.

(2) Attrition bias (loss of participants, for example,

withdrawals, dropouts, protocol deviations)

We assessed completeness of follow up using the following criteria:

(A) less than 5% loss of participants;

(B) 5% to 9.9% loss of participants;

(C) 10% to 19.9% loss of participants;

(D) more than 20% loss of participants.

(3) Performance bias (blinding of participants, researchers and

outcome assessment)

We assessed blinding using the following criteria:

(1) blinding of participants (yes/no/unclear);

(2) blinding of caregiver (yes/no/unclear);

(3) blinding of outcome assessment (yes/no/unclear).

Measures of treatment effect

We carried out statistical analysis using the Review Manager

software (RevMan 2003). We used fixed-effect meta-analysis for

combining data in the absence of significant heterogeneity if

trials were sufficiently similar. Where heterogeneity was found,

we explored it by sensitivity analysis followed by random-effects

analysis if indicated.

Dichotomous data

For dichotomous data, we presented results as summary relative

risk with 95% confidence intervals.

Continuous data
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For continuous data, we used weighted mean difference for

outcomes measured in the same way between trials. We used

standardised mean difference to combine trials that measured the

same outcome, but used different methods.

Subgroup analyses

We did not perform subgroup analyses.

Sensitivity analyses

We carried out sensitivity analysis to explore the effect of trial

quality. This involved analysis based on an A, B, C, or D rating

of selection bias and attrition bias. We excluded studies of poor

quality in the analysis (those rating B, C, or D) in order to assess

for any substantive difference to the overall result.

D E S C R I P T I O N O F S T U D I E S

Fourteen trials, involving 2908 women, were included and anal-

ysed. See table of ’Characteristics of included studies’ for details.

For details of the excluded studies, see ’Characteristics of excluded

studies’ .

M E T H O D O L O G I C A L Q U A L I T Y

See table of ’Characteristics of included studies’. The quality of

the trials was variable. In several studies the method of random

allocation was not specified. A quasi-random method of allocation

was used in the trials of Hull 1991, Pietrantoni 1991, Nagele 1996

and Weerawetwat 2004.

R E S U L T S

Fourteen trials, involving 2698 women, were included and anal-

ysed.

(1) Non-closure of both visceral and parietal peritoneum com-

pared with suturing both visceral and parietal peritoneum

A total of 10 studies with 1521 participants were included. A re-

duction in operative time was noted in women who had both

peritoneal surfaces unsutured (14 studies, 2908 women; weighted

mean difference (WMD) -6.05 minutes, 95% confidence interval

(CI) -6.74 to -5.37). In four studies with 622 women, the number

of postoperative analgesic doses was reduced (WMD -0.20, 95%

CI -0.33 to -0.08). In seven studies with 1263 women, there was

less postoperative fever in the non-closure group (relative risk (RR)

0.73, 95% CI 0.55 to 0.97). In eight studies with 1203 women,

postoperative hospital stay was slightly reduced in the non-closure

group (WMD -0.40 days, 95% CI -0.50 to -0.30). Data could be

used from only one to six trials for wound infection, endometritis,

adhesions and infertility, and there were no statistically significant

differences. Analgesia data from Rafique 2002 could not be in-

cluded as the method was different from other studies. In the latter

trial, patient-controlled analgesia was used significantly less in the

non-closure group (morphine 0.64 (standard deviation 0.33) ver-

sus 0.82 (0.49) mg/kg/24 hours). Sensitivity analysis, excluding

the quasi-randomised trials (Hull 1991; Weerawetwat 2004), did

not materially alter any of the findings.

In a long-term follow up of one study (Irion 1996), 144 of 280

women responded to a questionnaire at seven years. There were no

significant differences in fertility, abdominal pain, urinary symp-

toms, or adhesions at subsequent surgery. The power of the study

to show differences was low.

(2) Non-closure of the visceral peritoneum only compared

with suturing both parietal and visceral peritoneum

A total of three studies involving 884 women were involved. One

study (Nagele 1996) involving 544 women showed reduction in

operating time (WMD -6.30 minutes, 95% CI -9.22 to -3.38),

and postoperative days in hospital (WMD -0.70, 95% CI -0.98 to

-0.42) in the non-closure group. Three trials showed a reduction

in postoperative fever (RR 0.63, 95% CI 0.44 to 0.90), and two

showed a reduction in wound infection (RR 0.36, 95% CI 0.14

to 0.89).

(3) Non-closure of parietal peritoneum only compared with

closure of both parietal and visceral peritoneum

Two studies (Hojberg 1998; Pietrantoni 1991), involving 288

women, were identified. The latter (Pietrantoni 1991) was a quasi-

randomised trial. There were no significant differences in en-

dometritis, fever, wound infection or hospital stay, but the oper-

ative time was reduced (WMD -5.10 minutes, 95% CI -8.71 to

-1.49).

D I S C U S S I O N

Although the methodological quality of trials was variable, the re-

sults were in general consistent between the trials of better and

poorer quality. There is evidence of benefit in the immediate post-

operative outcomes and duration of surgery for non-closure of the

peritoneum at caesarean section compared with routine closure.

Shorter duration of the operation may have clinical benefits in

terms of reduced risk of infection and postoperative complications

such as paralytic ileus due to shorter exposure of the peritoneal

cavity. Some women using regional analgesia experience discom-

fort and anxiety during surgery. Reducing the operative time by

several minutes may be beneficial for these reasons.

The difference in morbidity was small, but as caesarean section

is so commonly performed, any small improvement in morbid-

ity may have important implications in practice. While cost was

not addressed directly in these trials, the use of less suture ma-

terial would reduce cost, which may be of particular importance
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in resource-poor countries. The data in this review on long-term

benefits or hazards of leaving the peritoneum unsutured are inad-

equate to inform practice, though data from other surgical pro-

cedures and animal studies suggest long-term benefit from peri-

toneal non-closure, particularly regarding adhesion formation (see

’Background’). More data on the long-term sequelae of leaving

the peritoneal surfaces unsutured, specifically at caesarean section,

would be useful.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

What evidence is available suggests that leaving the peritoneum

unsutured is not likely to be hazardous in the short term and may

in fact, be of benefit. The long-term implications are not certain.

Implications for research

Further research on the long-term benefits or complications of

non-closure of the peritoneum at caesarean section is needed, and

findings will be updated in future versions of this review as they

become available. Multicentre trials of techniques of caesarean sec-

tion are in progress (Caesar Study and Coronis Trial - National

Perinatal Epidemiology Unit, Oxford, UK (NPEU 2000;CORO-

NIS 2006)).

P O T E N T I A L C O N F L I C T O F

I N T E R E S T

None known.

A C K N O W L E D G E M E N T S

Murray Enkin who authored the first version of this review (Enkin

1995) and Chris Wilkinson and Murray Enkin who authored

the first substantive update (CDSR 1998). We also acknowledge

Antoinette Sabapathy, Ms Huang Fang, Ms Tan Ching Hong, and

Regina Kulier for the translation of studies reported in languages

other than English.

S O U R C E S O F S U P P O R T

External sources of support

• HRP-UNDP/UNFPA/WHO/World Bank Special Programme

in Human Reproduction, Geneva SWITZERLAND

Internal sources of support

• Effective Care Research Unit, University of the Witwater-

srand/Fort Hare, East London Hospital Complex SOUTH

AFRICA

R E F E R E N C E S

References to studies included in this review

Chanrachakul 2002 {published data only}
Chanrachakul B, Hamontri S, Herabutya T. A randomized compar-

ison of postcesarean section pain between closure and non closure of

peritoneum. European Journal of Obstetrics & Gynecology and Repro-

ductive Biology 2002;101:31–5.

Galaal 2000 {published data only}

Galaal KA, Krolikkowski A. A randomized controlled study of peri-

toneal closure at cesarean section. Saudi Medical Journal 2000;21(8):

759–61.

Grundsell 1998 {published data only}
Grundsell HS, Rizk DEE, Kumar MR. Randomized study of non-

closure of peritoneum in lower segment cesarean section. Acta Ob-
stetricia et Gynecologica Scandinavica 1998;77:110–5.

Hojberg 1998 {published data only}
Hojberg K, Aagaard J, Laursen H, Diab L, Secher NJ. Closure versus

non-closure of peritoneum at cesarean section - evaluation of pain.

Acta Obstetricia et Gynecologica Scandinavica 1998;77(7):741–5.

Hull 1991 {published data only}
Hull D, Varner M. Closure of the peritoneal membranes at the time

of cesarean section - a prospective randomized study. Proceedings

of 10th Annual Meeting of Society of Perinatal Obstetricians; 1990

January 23-27; Houston, Texas, USA. 1990:119.

∗ Hull DB, Varner MW. A randomized study of closure of the peri-

toneum at cesarean delivery. Obstetrics & Gynecology 1991;77:818–

21.

Irion 1996 {published data only}
Bahmanyar ER, Boulvain M, Irion O. Non-closure of the peritoneum

during cesarean section: long-term follow-up of a randomised con-

trol trial. American Journal of Obstetrics and Gynecology 2001;185(6):

S125.

∗ Irion O, Luzuy F, Beguin F. Non closure of the visceral and parietal

peritoneum at cesarean section: a randomised controlled trial. British
Journal of Obstetrics and Gynaecology 1996;103:690–4.

Luzuy F, Irion O, Beguin F. A randomized study of closure of the

peritoneum at cesarean delivery. American Journal of Obstetrics and

Gynecology 1994;170:341.

Roset E, Boulvain M, Irion O. Non-closure of the peritoneum during

caesarean section: long term follow-up of a randomised controlled

trial. European Journal of Obstetrics & Gynecology and Reproductive

Biology 2003;108(1):40–4.

Nagele 1996 {published data only}
Nagele F, Karas H, Spitzer D, Staudach A, Karasegh S, Beck A, et

al. Closure or non closure of the visceral peritoneum at caesarean

5Closure versus non-closure of the peritoneum at caesarean section (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



delivery. American Journal of Obstetrics and Gynecology 1996;174:

1366–70.

Pietrantoni 1991 {published data only}
Pietrantoni M, Parsons MT, Collins E, Knuppel RA, O’Brien WF,

Spellacy WN. Evaluation of peritoneal closure at cesarean section.

Proceedings of 10th Annual Meeting of Society of Perinatal Obste-

tricians; 1990 January 23-27; Houston, Texas, USA 1990:118.

∗ Pietrantoni M, Parsons MT, O’Brien WF, Collins E, Knuppel RA,

Spellacy WN. Peritoneal closure or non-closure at cesarean. Obstetrics
& Gynecology 1991;77:293–6.

Rafique 2002 {published data only}

Rafique Z, Shibli KU, Russell LF, Lindow SW. A randomised con-

trolled trial of the closure or non-closure of peritoneum at caesarean

section: effect on post-operative pain. BJOG: an international journal
of obstetrics and gynaecology 2002;109:694–8.

Saha 2001 {published data only}
Saha SK, De KC, Bhattacharya PK, Sanyal MK, Pal D. Closure ver-

sus non-closure of the visceral peritoneum in Gynaec and obstetrics

major operations. Journal of Obstetrics and Gynecology of India 2001;

51(3):34–6.

Sood 2004 {published data only}
Sood AK. Nonclosure of parietal and visceral peritoneum during

cesarean section. Journal of Obstetrics and Gynecology of India 2003;

53(2):153–7.

Tuncer 2003 {published data only}

Tuncer S, Capar M, Yosunkaya A, Tavlan A, Otelcioglu S. Closure

versus nonclosure of peritoneum at caserean section: evaluation of

postoperative pain. The Pain Clinic 2003;15(1):29–33.

Weerawetwat 2004 {published data only}

Weerawetwat W, Buranawanich S, Kanawong M. Closure vs non-

closure of the visceral and parietal peritoneum at cesarean delivery:

16 year study. Journal of the Medical Association of Thailand 2004;87

(9):1007–11.

Zhang 2000 {published data only}
Zhang L, Wang C, Fu S. Clinical analysis of 318 cases of new-mode

cesarean section. Bulletin of Hunan Medical University 2000;25(5):

495–8.

References to studies excluded from this review
Ayres-de-campos 2000

Ayres-de-campos D, Patricio B. Modifications to the misgav ladach

technique for cesarean section. Acta Obstetricia et Gynecologica Scan-
dinavica 2000;7(4):326–7.

Balat 2000

Balat O, Atmaca R, Gokdeniz R. Three-layer closure technique at

caeserean section: a prospective randomized clinical trial. Interna-

tional Medical Journal 2000;7(4):299–301.

Behrens 1997

Behrens D, Zimmermann S, Stoz F, Holzgreve W. Conventional ver-

sus cohen-stark: a randomised comparison of the two techniques for

cesarean section. 20th Congress of the Swiss Society of Gynecology

and Obstetrics; 1997 June; Lugano, Switzerland. 1997:14.

Bjorklund 2000

Bjorklund K, Kimaro M, Urassa E, Lindmark K. Introduction of the

misgav-ladach caeserean section at an African tertiary centre: a ran-

domised controlled trial. BJOG: an international journal of obstetrics

and gynaecology 2000;107(2):209–16.

Dani 1998

Dani C, Reali MF, Oliveto R, Temporin GF, Bertini G, Rubaltelli

FF. Short-term outcome of newborn infants born by a modified pro-

cedure of cesarean section. A prospective randomised study. Acta Ob-
stetricia et Gynecologica Scandinavica 1998;77:929–31.

Darj 1999

Darj E, Nordstrom M. The misgav ladach method for cesarean sec-

tion compared to the pfannenstiel method. Acta Obstetricia et Gyne-
cologica Scandinavica 1999;78:37–41.

Decavalas 1997

Decavalas G, Papadopoulos V, Tzingounis V. A prospective compar-

ison of surgical procedures in cesarean section. Acta Obstetricia et Gy-

necologica Scandinavica 1997;76(167):13.

Ferrari 2001

Ferrari AG, Frigerio LG, Candotti G, Buscaglia M, Petrone M,

Taglioretti A, et al. Can joel-cohen incision and single layer recon-

struction reduce cesarean section morbidity?. International Journal of
Gynecology & Obstetrics 2001;72:135–43.

Franchi 1998

Franchi M, Ghezzi F, Balestreri D, Beretta P, Maymon E. A ran-

domized clinical trial of two surgical techniques for cesarean section.

American Journal of Perinatology 1998;15(10):589–94.

∗ Franchi M, Ghezzi F, Balestreri D, Miglierina M, Zanaboni F, Don-

adello N, et al. A randomized clinical trial of two surgical techniques

for cesarean section. American Journal of Obstetrics and Gynecology

1998;178(1 Pt 2):S31.

Gaucherand 2001

Gaucherand P, Bessai K, Sergeant P, Rudigoz RC. Towards a simpli-

fied cesarean section? [Vers une simplification de l’operation cesari-

enne?]. Journal de Gynecologie, Obstetrique et Biologie de la Reproduc-

tion (Paris) 2001;30:348–52.

Ghezzi 2001

Ghezzi F, Franchi M, Raio L, Naro Di E, Balestreri D, Miglierina

M, et al. Pfannestiel or joel-cohen incision at cesarean delivery: a

randomized clinical trial [abstract]. American Journal of Obstetrics and

Gynecology 2001;184(1):S166.

Hagen 1999

Hagen A, Schmid O, Runkel S, Weitzel H, Hopp H. A randomized

trial of two surgical techniques for cesarean section. European Journal

of Obstetrics & Gynecology and Reproductive Biology 1999;86 Suppl:

S81.

Heimann 2000

Heimann J, Hitschold T, Muller K, Berle P. Randomized trial of

the modified misgav-ladach and the conventional pfannensteil tech-

niques for cesarean section. Geburtshilfe und Frauenheilkunde 2000;

60:242–50.

Ho 1997

Ho WP, NorAzlin MI, Patrick CFW, Nasri NM, Adeeb N. Peritoneal

closure at caesarean section. Acta Obstetricia et Gynecologica Scandi-

navica 1997;76(167):30.

Hojberg 1996

Hojberg KE, Aagaard J, Laursen H, Diab L, Secher NJ. Pain mea-

surement after closure versus non-closure of the peritoneum parietale

6Closure versus non-closure of the peritoneum at caesarean section (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



after lower segment cesarean section. A randomised study. Acta Ob-

stetricia et Gynecologica Scandinavica 1996;75(Suppl 162):93–4.

Jacobson 1992

Jacobson JD, Gregerson GN, Valenzuela GJ. Does nonclosure of

bladder flap at cesarean section decrease fluid collection and infectious

morbidity?. American Journal of Obstetrics and Gynecology 1992;166

(1):409.

Moreira 2002

Moreira P, Moreau JC, Faye ME, Ka S, Kane Gueye SM, Faye EO,

et al. Comparison of two cesarean techniques: classic versus misgav

ladach cesarean [Comparaison de deux techniques de cesarienne: ce-

sarienne classique versus cesarienne misgav ladach]. Journal de Gyne-
cologie, Obstetrique et Biologie de la Reproduction 2002;31(6):572–6.

Ohel 1996

Ohel G, Younis JS, Lang N, Levit A. Double layer closure of uterine

incision with visceral and parietal peritoneal closure: are they oblig-

atory steps of routine cesarean sections?. Journal of Maternal-Fetal

Medicine 1996;5:366–9.

Rathnamala 2000

Rathnamala SM, Suvarna BB, Leelavathi BA. Non-closure or closure

of visceral and parietal peritoneum at caesarean section- a comparative

study. Journal of Obstetrics and Gynecology of India 2000;50(6):62–4.

Sodowski 2000

Sodowski K, Cnota W, Marek PK, Maciej B. Non-closure of peri-

toneum-randomized trial in conditions of Municipal hospital. XVI

FIGO World Congress of Obstetrics and Gynecology; 2000 Sept 3-

8; Washington DC, USA (Book 4). 2000:94.

Stark 1995

Stark M, Chavin Y, Kupferstzain C, Guedj P, Finkel AR. Evaluation of

combination of procedures in caesarean section. International Journal
of Gynecology & Obstetrics 1995;48(3):273–6.

Wallin 1999

Wallin G, Fall O. Modified joel-cohen technique for caesarean deliv-

ery. British Journal of Obstetrics and Gynaecology 1999;106:221–6.

Wallin G, Fall O. Modified joel-cohen technique for ceasarean sec-

tion. A prospective randomised study. Acta Obstetricia et Gynecologica

Scandinavica Supplement 1997;76(167):24.

Woyton 2000

Woyton J, Florjanski J, Zimmer M. Non-closure of the visceral peri-

toneum during caesarean sections. Ginekologia Polska 2000;10:1250–

4.

Xavier 1999

Xavier P, Ayres-de-Campos, Reynolds A, Guimaraes M, Santos C,

Patricio B. A randomised trial of the misgav-ladach versus the classical

technique for the caesarean section: preliminary results. European

Journal of Obstetrics & Gynecology and Reproductive Biology 1999;86:

S28–9.

References to studies awaiting assessment

Huchon 2005

Huchon C, Raiffort C, Chis C, Jacquemot MC, Panel P. Caesarean

section: closure or non-closure of peritoneum? A randomized trial

of postoperative morbidity. Gynecologie, Obstetrique & Fertilite 2005;

33:745–9.

Komoto 2005

Komoto Y, Koichiro S, Takashi S, Mihyon S, Yukiko K, Hiroaki T, et

al. Randomized study of nonclosure or closure of the peritoneum at

cesarean delivery in 123 women: the impact of the interval to the next

pregnancy [abstract]. American Journal of Obstetrics and Gynecology

2005;193(6 Suppl):S126.

Lange 1993

Lange M, Schmidt J, Tatschl S, Denison U, Salzer H. Is internal peri-

tonealization after cesarean section necessary? Results of a random-

ized study [Ist die innere peritonealisierung nach Sectio caesarea er-

fordlich?]. Gynakologisch Geburtshilfliche Rundschau 1993;33(Suppl

1):264.

Svigos 1990

Svigos J. Unpublished controlled trial of peritoneal closure or non

closure at caesarean section. Women’s and Children’s Hospital - Ade-

laide. South Australia. (data requested) 1990.

References to ongoing studies

CORONIS 2006

Brocklehurst P. International study of caesarean section surgical tech-

niques: a randomised factorial trial. http://www.controlled-trials.

com/ISRCTN31089967/ (accessed 6 February 2007).

NPEU 2000

National Perinatal Epidemiology Unit. The CAESAR Study. www.

npeu.ok.ac.uk/trials/caesar.html (accessed 2001).

Additional references

Bamigboye 1999

Bamigboye AA, Buchman E, Hofmeyr GJ. Closure of peritoneum at

laparotomy: a survey of gynecological practice. South African Medical
Journal 1999;89(3):332–5.

Cai 1998

Cai WW, Marks JS, Chen CH, Zhuang YX, Morris L, Harris JR.

Increased caesarean section rates and emerging patterns of health in-

surance in Shanghai, China. American Journal of Public Health 1998;

88:777–80.

Duffy 1994

Duffy DM, diZerega GS. Is peritoneal closure necessary?. Obstetrical

& Gynecological Survey 1994;49(12):817–22.

Ellis 1977

Ellis H, Heddle R. Does the peritoneum need to be closed at laparo-

tomy?. British Journal of Surgery 1977;64(10):733–6.

Gilbert 1987

Gilbert JM, Ellis H, Foweraker S. Peritoneal closure after lateral para-

median incision. British Journal of Surgery 1987;74(2):113–5.

Higgins 2005

Higgins JPT, Green S, editors. Cochrane Handbook for System-

atic Reviews of Interventions 4.2.5 [updated May 2005]. In: The

Cochrane Library, Issue 3, 2005. Chichester, UK: John Wiley &

Sons, Ltd.

Hofmeyr 2004

Hofmeyr GJ, Mathai M. Techniques for caesarean section. Cochrane

Database of Systematic Reviews 2004, Issue 1. Art. No.: CD004662.

DOI:10.1002/14651858.CD004662.

7Closure versus non-closure of the peritoneum at caesarean section (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd

ignorespaces http://dx.doi.org/10.1002/14651858.CD004662unskip unskip 


Hugh 1990

Hugh TB, Nankivell C, Meagher AP. Is closure of the peritoneal layer

necessary in the repair of midline surgical abdominal wounds?. World

Journal of Surgery 1990;14(2):231–3.

Kananali 1996

Kananali S, Erthen O, Kucikozkan T. Pelvic and peritoneal closure

and non closure at lymphadenectomy in ovarian cancer: effects on

morbidity and adhesion formation. European Journal of Surgical On-
cology 1996;22(3):282–5.

Kapur 1979

Kapur ML, Daneshwar A, Chopra P. Evaluation of peritoneal closure

at laparotomy. American Journal of Surgery 1979;137(5):650–2.

Kyzer 1986

Kyzer S, Bayer I, Turani H, Chaimoff C. The influence of peritoneal

closure on the formation of intraperitoneal adhesions: an experimen-

tal study. International Journal of Tissue Reactions 1986;8(5):355–9.

Lipscomb 1996

Lipscomb GH, Ling FW, Stovall TG. Peritoneal closure at vaginal

hysterectomy: a reassessment. Obstetrics & Gynecology 1996;87(1):

40–3.

Lomas 1989

Lomas J, Enkin M. Variations in operative delivery rates. In:

ChalmersI, EnkinM, KeirseMJNC editor(s). Effective care in preg-
nancy and childbirth. Oxford: Oxford University Press, 1989:1182–

95.

Menacker 2001

Menacker F, Curtin SC. Trends in cesarean birth and vaginal birth

after previous cesarean, 1991-99. National Vital Statistics Reports

2001; Vol. 49, issue 13:1–16.

Parulkar 1986

Parulkar BG, Supe AN, Vora IM, Mathur SK. Effect of experimental

non closure of peritoneum on development of suture line adhesions

and wound strength in dogs. Indian Journal of Gastroenterology 1986;

5(4):251–3.

RevMan 2003

The Nordic Cochrane Centre, The Cochrane Collaboration. Review

Manager (RevMan). 4.2 for Windows. Copenhagen: The Nordic

Cochrane Centre, The Cochrane Collaboration, 2003.

Than 1994

Than GN, Arany AA, Schunk E, Vizer M, Krommer KF. Closure and

non closure after abdominal hysterectomies and Wertheim-Meigs

radical abdominal hysterectomies. Acta Chirurgica Hungarica 1994;

34(1-2):79–86.

Thomas 2001

Thomas J, Paranjothy S. The National Sentinel Caesarean Section Au-

dit report. London: Royal College of Obstetricians and Gynaecolo-

gists, 2001.

References to other published versions of this review

CDSR 1998

Wilkinson CS, Enkin MW. Peritoneal non-closure at caesarean sec-

tion (Cochrane Review). The Cochrane Library 1998, Issue 1.

Enkin 1995

Enkin MW. Non-closure of peritoneum at Caesarean section. [re-

vised 01 October 1993]. In: Enkin MW, Keirse MJNC, Renfrew MJ,

Neilson JP, Crowther C (eds.) Pregnancy and Childbirth Module.

In: The Cochrane Pregnancy and Childbirth Database [database on

disk and CDROM]. The Cochrane Collaboration, Issue 2, 1995.

Oxford: Update Software.

∗Indicates the major publication for the study

T A B L E S

Characteristics of included studies

Study Chanrachakul 2002

Methods Allocation was made randomly using sealed opaque envelopes in computer-generated random sequence.

Participants 60 women to undergo caesarean section.

Interventions 1. Experimental (30): non-closure of both peritoneal surfaces.

2. Control (30): closure of both peritoneal surfaces.

Outcomes Operating time, intraoperative blood loss, length of hospitalisation and analgesic doses required.

Notes No difference in the amount of analgesic dosages required.

Allocation concealment A – Adequate

Study Galaal 2000

Methods Prospective randomised trial. Allocation by numbered envelope technique.
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Characteristics of included studies (Continued )

Participants 60 women undergoing caesarean section.

Interventions 1. 30 women in the experimental group: non-closure of both peritoneal surfaces.

2. 30 women with both peritoneal surfaces closed serving as controls.

Outcomes Operating time, length of stay, blood loss, blood transfusion, drop in haemoglobin, postoperative pyrexia,

and wound infection.

Notes

Allocation concealment A – Adequate

Study Grundsell 1998

Methods A random-selection table was used to assign groups.

Participants 361 women “who were to undergo caesarean section”.

Interventions 1. Experimental (179): both visceral and parietal peritoneum were left unsutured.

2. Control (182): both the visceral and parietal peritoneum were closed with a running, delayed absorbable

suture.

Outcomes Operating time, febrile morbidity, wound infection, urinary tract infection, fever of unknown origin, wound

dehiscence, opening of bowels, admission days and postoperative paralytic ileus.

Notes

Allocation concealment B – Unclear

Study Hojberg 1998

Methods Telephone-randomisation via a computer program.

Participants 40 women referred for elective caesarean section.

Interventions 1. 21 women with non-closure of parietal peritoneum and closure of visceral peritoneum.

2. 19 women had both peritoneal surfaces closed.

Outcomes Analgesic requirement (less used in non-closure group, data not included as non-parametric data given),

blood loss, febrile morbidity, return of bowel action and days in hospital.

Notes

Allocation concealment A – Adequate

Study Hull 1991

Methods Allocation based on last digit of medical record.

Participants 113 women “who were to undergo caesarean section”.

Interventions 1. Experimental (54): both visceral and parietal peritoneum were left unsutured.

2. Control (59): both the visceral and parietal peritoneum were closed with a running, delayed absorbable

suture.

Outcomes Operating time, postoperative morbidity, hospital stay.

Notes 4 women excluded because had vertical uterine incisions.

Allocation concealment C – Inadequate

Study Irion 1996

Methods Random allocation in blocks of varying size at the beginning of the operation by computer-generated random

numbers. Sequentially numbered opaque sealed envelopes were used.

Participants 280 women “were recruited” undergoing elective or emergency caesarean section.

Interventions 1. Experimental (137): both the visceral and parietal peritoneum were left unsutured.
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Characteristics of included studies (Continued )

2. Control (143): both the visceral and parietal peritoneum were re-approximated using continuous, running,

delayed absorbable sutures.

Outcomes Length of postoperative hospital stay (from operation notes), pain (visual analogue scale, analgesics on

first postoperative day), duration of ileus (auscultation of bowel sounds) and febrile morbidity (sublingual

temperature > 38 degrees centigrade lasting at least 24 hours). 7 years following the clinical study, a cohort

of this women were contacted to assess the long-term follow up (Roset E et al) Assessment for postsurgical

adhesions and subfertility amongst others were made.

Notes The data in the American Journal of Obstetrics and Gynecology 2001 have not been included because the

numbers of women randomised into each of the two groups were not mentioned in the data.

Allocation concealment A – Adequate

Study Nagele 1996

Methods Pseudo-randomised based on days of the week.

Participants 549 women undergoing caesarean section were randomised.

Interventions 262 non-closure versus 287 closure visceral peritoneum.

Outcomes Operating time, postoperative morbidity, hospital stay.

Notes

Allocation concealment C – Inadequate

Study Pietrantoni 1991

Methods Allocation by last digit of hospital number (odd or even).

Participants 248 women undergoing caesarean section through a Pfannenstiel incision.

Interventions 1. Experimental (127): non-closure of parietal peritoneum but closure of the visceral peritoneum.

2. Control (121): both visceral and parietal peritoneum were sutured.

Outcomes Postoperative morbidity, days in hospital. Standard errors of the mean converted to standard deviation for

this analysis.

Notes 6 women were excluded.

Allocation concealment C – Inadequate

Study Rafique 2002

Methods Randomised controlled trial. Randomisation generated by computer and allocation by opaque sealed num-

bered envelopes.

Participants 100 women undergoing caesarean section.

Interventions 1. Experimental group, non-closure: 50.

2. Control group: 50.

Outcomes Operative time, number of days to discharge, postoperative haemoglobin, use of analgesia.

Notes

Allocation concealment A – Adequate

Study Saha 2001

Methods Randomised controlled trial. Method of randomisation not stated.

Participants 100 women undergoing caesarean section.

Interventions 1. Experimental group, non-closure: 50.

2. Control group: 50 women who had non-closure of visceral peritoneum.
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Outcomes Operative time, number of days to discharge, postoperative febrile illness, use of additional narcotics analgesia.

Notes

Allocation concealment B – Unclear

Study Sood 2004

Methods Randomised controlled trial. Method of randomisation not stated.

Participants 149 women undergoing caesarean section.

Interventions 1. Experimental (71): non-closure of both parietal and visceral peritoneum.

2. Control (78): both visceral and parietal peritoneum were closed.

Outcomes Anaesthesia time, operating time, postoperative pain, no of analgesic doses, febrile morbidity, endomyometri-

tis, cystitis, wound infection and days of hospitalisation.

Notes

Allocation concealment B – Unclear

Study Tuncer 2003

Methods Randomised controlled trial. Method of randomisation not stated.

Participants 80 women undergoing caesarean section.

Interventions 1. 40 women with non-closure of parietal peritoneum and visceral peritoneum.

2. 40 women had both peritoneal surfaces closed.

Outcomes Operative time, anesthesia time, length of hospital stay, morphine consumption and visual analogue pain

scores.

Notes

Allocation concealment B – Unclear

Study Weerawetwat 2004

Methods ’Each surgeon randomised and separated the women by running number into 3 groups’.

Participants 360 women undergoing caesarean section.

Interventions 3 groups-non closure of both peritoneum, closure of only parietal peritoneum, closure of both peritoneum.

Outcomes Short- and long-term assessments including adhesions at repeat caesarean section.

Notes An important study that looks at the issue of adhesions during repeat caesarean section.

Allocation concealment C – Inadequate

Study Zhang 2000

Methods Randomised controlled trial. Method of randomisation not stated.

Participants Pregnant women 36-43 weeks undergoing caesarean section.

Interventions Peritoneal non-closure in 158 women compared with 160 women with closure.

Outcomes Postoperative morbidity, bowel movement, analgesic requirement, infection, Apgar score, neonatal outcome.

Notes

Allocation concealment B – Unclear

Characteristics of excluded studies

Study Reason for exclusion

Ayres-de-campos 2000 No data on the control group given. Information on the first 37 cases assigned to the experimental non-

closure group was available.
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Balat 2000 Excluded because intervention include non-closure of the rectus muscle and subcutaneous fascia, as well as

peritoneum. Allocation was made ’randomly’ (using odd and even days).

Participants: 266 women undergoing caesarean section.

Interventions:

1. experimental (134), both visceral and parietal peritoneum and rectus muscle and subcutaneous fascia were

unsutured.

2. control (132), all layers were sutured.

Outcomes: Operation time, hospitalisation time and postoperative complications.

Behrens 1997 Allocation was effected in alternating order; no adequate randomisation.

Bjorklund 2000 Excluded because several aspects of caesarean section were compared, not only peritoneal non-closure. Allo-

cation was based on last digit of medical record. 339 women “who were to undergo caesarean section” were

enrolled.

1. Experimental (169) Misgav-Ladach technique, both visceral and parietal peritoneum were left unsutured.

2. Control (170) routine technique, both the visceral and parietal peritoneum were closed. Outcomes: Apgar

scores at 5 and 10 minutes, postoperative course and use of antibiotics, number of sutures used, febrile

morbidity, wound infection, urinary tract infection, wound dehiscence, opening of bowels, admission days

and postoperative ileus.

Dani 1998 This study did not demonstrate any difference in short-term outcome of newborn infants born by caesarean

section whether the peritoneal surfaces are closed or not. Exclusion is on the basis of the outcome reported

not being in the protocol.

Darj 1999 Excluded because the whole Misgav-Ladach technique was compared with the Pfannenstiel method. Random

allocation.

Participants: 50 women undergoing caesarean section electively.

Interventions:

1. experimental group, Joel-Cohen technique including non-closure of peritoneal surfaces (25).

2. control group with Pfannenstiel technique and closure of both peritoneal surfaces (25).

Outcomes: duration of operation, amount of bleeding, analgesic doses required, scar appearance, and length

of hospitalisation.

Decavalas 1997 This well-conducted randomised trial was ambiguous as to whether the peritoneum was closed in the control

Pfannenstiel group. It appears that the outcome measured was the technique of opening the abdomen and may

not evaluate closure versus non-closure of peritoneum even though the original description of Pfannenstiel

includes closure of peritoneal surfaces. This may therefore not be assumed. Letters have been written to the

author for clarification but no response as at November 2006.

Ferrari 2001 Excluded because whole Misgav-Ladach technique compared with Pfannenstiel. Allocation was made ran-

domly using sealed envelopes.

Participants: 158 women to undergo caesarean section.

Interventions:

1. experimental (83), Joel-Cohen technique including non-closure of both peritoneal surfaces and single

layered closure of uterine incision

2. control (75), Pfannenstiel technique with closure of both peritoneal surfaces.

Outcomes: operating time, extraction time, intra-operative blood loss, length of hospitalisation, total sutures

used.

Franchi 1998 Excluded because intervention included Joel-Cohen incision as well as peritoneal non-closure.

Allocation was made “randomly”.

Participants: 299 women to undergo caesarean section.

Interventions:

1. experimental (149), Joel-Cohen incision and non-closure of both peritoneal surfaces.

2. control (150), Pfannenstiel incision and closure of both peritoneal surfaces.

Outcomes: operating time, intraoperative blood loss, blood transfusion, bladder injuries, wound dehiscence,

endometritis, sepsis, febrile morbidity, and urinary tract infections.
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Gaucherand 2001 Excluded because whole Misgav-Ladach technique compared with Pfannenstiel technique.

A prospective randomised trial.

Participants: 104 women undergoing caesarean section.

Interventions:

1. 49 women in experimental group, Misgav-Ladach technique with non-closure of both peritoneal surfaces.

2. 55 women in Pfannenstiel group with closure of both peritoneal surfaces-control.

Outcomes: duration of surgery, duration of time between incision - birth, blood loss rate, postoperative pain,

the delay before flatus passed, number of days with postoperative fever and duration of hospitalisation.

Ghezzi 2001 Excluded because whole Joel-Cohen technique compared with Pfannenstiel technique.

A prospective randomised trial.

Participants: 310 women undergoing caesarean section.

Interventions:

1. experimental 152 Joel-Cohen with non-closure of both peritoneal surfaces.

2. 158 women who had Pfannenstiel technique with both peritoneal surfaces closed.

Outcomes: operative time, opening time, laparomy wound length, intraoperative complications and postop-

erative morbidity.

Hagen 1999 Excluded because several techniques were compared, not only peritoneal non-closure. Women were “randomly

allocated”. Participants: 98 women to undergo caesarean section.

Interventions:

1. experimental (48) Misgav-Ladach, non-closure of both visceral and parietal peritoneum.

2. control (50) Pfannenstiel method, women had both peritoneal surfaces closed.

Outcomes: time from skin incision to delivery, duration of operation, analgesics required, wound healing

problems, bowel and bladder function, urinary tract infection and length of hospital stay.

Heimann 2000 Excluded because it is a comparison of Misgav-Ladach versus Pfannenstiel techniques, not only peritoneal

non-closure.

Ho 1997 Excluded because not clear which data refer to which group, and appear to have used standard error of the

mean rather than standard deviations (differences stated to be non-significant would be significant if the

figures were standard deviations). Prospective randomised trial, “randomly allocated”.

Participants: 190 women who underwent caesarean section.

Interventions:

1. 96 women with non-closure of both peritoneal surfaces.

2. 94 women with closure of both peritoneal surfaces.

Outcomes: duration of operation, length of hospitalisation, pain visual analogue score, amount of analgesia

required, fever, wound infection.

Hojberg 1996 No difference in analgesic doses was found between the two groups. However, the study did not include

numerical information hence the exclusion. Letter written in November 2006 to author for information.

Jacobson 1992 This prospective study did not provide data for analysis.

Moreira 2002 Comparison of entire Misgav-Ladach versus traditional technique, not only peritoneal non-closure.

Ohel 1996 This was a well-conducted randomised controlled trial examining the use of closure or non-closure of peri-

toneum at caesarean section along with the use of a double or single layer uterine closure. Unfortunately, it

was not possible to separate the effect of double or single layer uterine closure from the closure or non-closure

of peritoneum on operation time and morbidity because of the methodology used.

Rathnamala 2000 A well-reported trial unfortunately, the method of group selection was not stated hence the exclusion. There

is an imbalance in the proportions with a vertical abdominal incision (45% in the non-closure vs 65% in the

closure group).

Sodowski 2000 Method of randomisation was not stated, and data were not provided in a usable format. However, the

outcomes in this study followed the general trend of favouring peritoneal non-closure as regards operating

time and complication rate.

Stark 1995 Retrospective analysis of two different operating techniques by two groups of surgeons, using different tech-

niques of uterine and peritoneal closure. There was significant reduction in febrile morbidity and adhesions
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Characteristics of excluded studies (Continued )

in repeat sections when the peritoneum was not closed, without differences in haematocrit or haemoglobin

changes. Although analysis of the two groups showed no differences in age, gestation, gravidity, parity, previous

caesarean section or rupture of membranes, this was not a randomised controlled trial, and is thus excluded.

The direction of effect is consistent with the included studies.

Wallin 1999 Excluded because peritoneal non-closure was not the only intervention studied. Allocation was by last digit

of hospital number (odd or even). 72 women undergoing caesarean section through a Pfannenstiel incision.

1. Experimental (36), non-closure of parietal and visceral peritoneum.

2. Control (36), both visceral and parietal peritoneum were sutured. Postoperative morbidity, days in hospital.

Woyton 2000 Participants were divided into two groups without randomisation (307 no closure of visceral peritoneum, 270

closure. It is noteworthy that non-closure of peritoneum was associated with less bladder peritoneal adhesions.

Xavier 1999 Excluded because whole Joel-Cohen technique used.

Randomised trial with pre-allocation concealment.

Participants: 46 women undergoing caesarean section.

Interventions:

1. 23 women in the experimental Joel Cohen group including non-closure of both peritoneal surfaces.

2. 23 women in the control group with Pfannenstiel technique, where both surfaces were closed.

Outcomes: duration of operation, analgesic dosages, bowel emptying, postoperative fever and antibiotics, scar

complications.

vs: versus

Characteristics of ongoing studies

Study CORONIS 2006

Trial name or title International study of caesarean section surgical techniques: a randomised factorial trial

Participants Women in Argentina, Ghana, India, Kenya, Pakistan and Sudan will be eligible for trial entry if they are

undergoing delivery by lower segment caesarean section through a transverse abdominal incision.

Interventions There are 5 pairs of interventions being tested; however, each participating hospital will only take part in 3 of

these 5 possible comparisons. The interventions being compared are:

1. blunt vs sharp abdominal entry;

2. exteriorisation of the uterus vs intra-abdominal repair;

3. single vs double layer closure of the uterus;

4. closure vs non-closure of the peritoneum (pelvic and parietal);

5. chromic catgut vs Vicryl for uterine closure.

Outcomes The primary outcome is death or serious maternal morbidity (one or more of the following: antibiotic use for

maternal febrile morbidity during postnatal hospital stay, antibiotic use for endometritis or wound infection;

further operative procedures on the wound; blood transfusion).

Starting date 1 September 2006

Contact information Dr Brocklehurst

National Perinatal Epidemiology Unit

University of Oxford

Old Road Campus

Oxford

OX3 7LF

Notes

Study NPEU 2000

Trial name or title The CAESAR Study.
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Characteristics of ongoing studies (Continued )

Participants Women undergoing their first caesarean delivery, 16 years old or more without indication for any particular

technique of surgery.

Interventions Single vs double layer closure of the uterus, closure vs non-closure of the pelvic peritoneum, liberal vs restricted

use of subrectus sheath drain.

Outcomes Primary outcome: antibiotic use for maternal febrile morbidity. Secondary outcomes: endometritis, wound

infection, transfusion, pain, breastfeeding, etc.

Starting date 1 September 2000.

Contact information Dr Brocklehurst

National Perinatal Epidemiology Unit

University of Oxford

Old Road Campus

Oxford

OX3 7LF

Notes
vs: versus

A N A L Y S E S

Comparison 01. Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Operating time (minutes) 9 1521 Weighted Mean Difference (Fixed) 95% CI -6.05 [-6.74, -5.37]

02 Analgesic doses required 4 622 Weighted Mean Difference (Fixed) 95% CI -0.20 [-0.33, -0.08]

03 Postoperative fever 7 1263 Relative Risk (Fixed) 95% CI 0.73 [0.55, 0.97]

04 Endometritis 4 863 Relative Risk (Fixed) 95% CI 1.11 [0.60, 2.02]

05 Postoperative days in hospital 8 1203 Weighted Mean Difference (Fixed) 95% CI -0.40 [-0.50, -0.30]

06 Wound infection 5 923 Relative Risk (Fixed) 95% CI 0.63 [0.35, 1.12]

07 Postoperative adhesions 2 73 Relative Risk (Fixed) 95% CI 1.44 [0.73, 2.83]

08 Secondary infertility 1 144 Relative Risk (Fixed) 95% CI 0.89 [0.23, 3.44]

Comparison 02. Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Operating time (minutes) 1 544 Weighted Mean Difference (Fixed) 95% CI -6.30 [-9.22, -3.38]

02 Adhesion formation 1 45 Relative Risk (Fixed) 95% CI 1.25 [0.28, 5.54]

03 Postoperative fever 3 889 Relative Risk (Fixed) 95% CI 0.63 [0.44, 0.90]

04 Endometritis 1 240 Relative Risk (Fixed) 95% CI 3.00 [0.12, 72.91]

05 Postoperative days in hospital 1 549 Weighted Mean Difference (Fixed) 95% CI -0.70 [-0.98, -0.42]

06 Wound infection 2 789 Relative Risk (Fixed) 95% CI 0.36 [0.14, 0.89]

Comparison 03. Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Operating time (minutes) 1 248 Weighted Mean Difference (Fixed) 95% CI -5.10 [-8.71, -1.49]

02 Postoperative fever 1 40 Relative Risk (Fixed) 95% CI 0.18 [0.01, 3.56]

03 Endometritis 1 248 Relative Risk (Fixed) 95% CI 0.88 [0.53, 1.46]

04 Postoperative days in hospital 2 288 Weighted Mean Difference (Fixed) 95% CI 0.22 [-0.05, 0.48]

05 Wound infection 1 248 Relative Risk (Fixed) 95% CI 0.95 [0.14, 6.66]
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G R A P H S A N D O T H E R T A B L E S

Analysis 01.01. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 01 Operating time (minutes)

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 01 Operating time (minutes)

Study Periton. non-closure Periton. closure Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Chanrachakul 2002 30 51.60 (10.50) 30 55.30 (12.10) 1.4 -3.70 [ -9.43, 2.03 ]

Galaal 2000 30 53.56 (11.21) 30 61.90 (11.73) 1.4 -8.34 [ -14.15, -2.53 ]

Grundsell 1998 179 33.40 (6.20) 182 41.30 (6.90) 25.5 -7.90 [ -9.25, -6.55 ]

Hull 1991 54 50.00 (13.50) 59 57.90 (13.90) 1.8 -7.90 [ -12.95, -2.85 ]

Irion 1996 137 47.30 (19.40) 143 53.20 (15.50) 2.7 -5.90 [ -10.02, -1.78 ]

Rafique 2002 50 32.80 (6.80) 50 38.80 (7.60) 5.8 -6.00 [ -8.83, -3.17 ]

Sood 2004 71 30.90 (6.13) 78 38.40 (6.30) 11.7 -7.50 [ -9.50, -5.50 ]

Tuncer 2003 40 19.05 (3.13) 40 25.05 (4.94) 14.2 -6.00 [ -7.81, -4.19 ]

Zhang 2000 160 20.20 (4.80) 158 24.40 (5.60) 35.4 -4.20 [ -5.35, -3.05 ]

Total (95% CI) 751 770 100.0 -6.05 [ -6.74, -5.37 ]

Test for heterogeneity chi-square=20.97 df=8 p=0.007 I² =61.9%

Test for overall effect z=17.38 p<0.00001

-100.0 -50.0 0 50.0 100.0

Favours non-closure Favours closure
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Analysis 01.02. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 02 Analgesic doses required

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 02 Analgesic doses required

Study Periton. non-closure Peritoneal closure Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Hull 1991 54 8.60 (4.90) 59 11.10 (6.30) 0.3 -2.50 [ -4.57, -0.43 ]

Irion 1996 137 2.50 (1.80) 143 2.70 (1.70) 8.9 -0.20 [ -0.61, 0.21 ]

Sood 2004 71 3.30 (0.40) 78 3.40 (0.50) 71.5 -0.10 [ -0.24, 0.04 ]

Tuncer 2003 40 1.25 (0.59) 40 1.80 (0.68) 19.3 -0.55 [ -0.83, -0.27 ]

Total (95% CI) 302 320 100.0 -0.20 [ -0.33, -0.08 ]

Test for heterogeneity chi-square=12.61 df=3 p=0.006 I² =76.2%

Test for overall effect z=3.26 p=0.001

-10.0 -5.0 0 5.0 10.0

Favours non-closure Favours closure

Analysis 01.03. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 03 Postoperative fever

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 03 Postoperative fever

Study Perit. non-closure Peritoneal closure Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

x Chanrachakul 2002 0/30 0/30 0.0 Not estimable

Galaal 2000 7/30 9/30 9.3 0.78 [ 0.33, 1.82 ]

Grundsell 1998 14/179 35/182 35.7 0.41 [ 0.23, 0.73 ]

Hull 1991 9/54 8/59 7.9 1.23 [ 0.51, 2.96 ]

Irion 1996 11/137 12/143 12.1 0.96 [ 0.44, 2.10 ]

Sood 2004 7/71 18/78 17.6 0.43 [ 0.19, 0.96 ]

Weerawetwat 2004 22/120 17/120 17.5 1.29 [ 0.72, 2.31 ]

Total (95% CI) 621 642 100.0 0.73 [ 0.55, 0.97 ]

Total events: 70 (Perit. non-closure), 99 (Peritoneal closure)

Test for heterogeneity chi-square=11.09 df=5 p=0.05 I² =54.9%

Test for overall effect z=2.16 p=0.03

0.1 0.2 0.5 1 2 5 10

Favours non-closure Favours closure
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Analysis 01.04. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 04 Endometritis

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 04 Endometritis

Study Periton. non-closure Peritoneal closure Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Grundsell 1998 9/179 9/182 47.1 1.02 [ 0.41, 2.50 ]

Hull 1991 6/54 3/59 15.1 2.19 [ 0.57, 8.31 ]

Sood 2004 3/71 7/78 35.2 0.47 [ 0.13, 1.75 ]

Weerawetwat 2004 2/120 0/120 2.6 5.00 [ 0.24, 103.06 ]

Total (95% CI) 424 439 100.0 1.11 [ 0.60, 2.02 ]

Total events: 20 (Periton. non-closure), 19 (Peritoneal closure)

Test for heterogeneity chi-square=3.61 df=3 p=0.31 I² =16.9%

Test for overall effect z=0.33 p=0.7

0.001 0.01 0.1 1 10 100 1000

Favours non-closure Favours closure

Analysis 01.05. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 05 Postoperative days in hospital

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 05 Postoperative days in hospital

Study Periton. non-closure Peritoneal closure Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Chanrachakul 2002 30 4.10 (0.40) 30 4.10 (0.30) 31.0 0.00 [ -0.18, 0.18 ]

Galaal 2000 30 5.50 (1.14) 30 6.00 (0.91) 3.6 -0.50 [ -1.02, 0.02 ]

Grundsell 1998 179 5.30 (1.00) 182 6.40 (1.00) 23.3 -1.10 [ -1.31, -0.89 ]

Hull 1991 54 4.02 (0.79) 59 4.25 (0.98) 9.3 -0.23 [ -0.56, 0.10 ]

Irion 1996 137 6.50 (1.90) 143 6.80 (2.20) 4.3 -0.30 [ -0.78, 0.18 ]

Rafique 2002 50 4.10 (1.20) 50 3.90 (1.10) 4.9 0.20 [ -0.25, 0.65 ]

Sood 2004 71 6.10 (0.50) 78 6.50 (1.00) 15.8 -0.40 [ -0.65, -0.15 ]

Tuncer 2003 40 4.30 (0.90) 40 4.80 (0.70) 7.9 -0.50 [ -0.85, -0.15 ]

Total (95% CI) 591 612 100.0 -0.40 [ -0.50, -0.30 ]

Test for heterogeneity chi-square=71.86 df=7 p=<0.0001 I² =90.3%

Test for overall effect z=7.91 p<0.00001

-10.0 -5.0 0 5.0 10.0

Favours non-closure Favours closure
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Analysis 01.06. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 06 Wound infection

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 06 Wound infection

Study Periton. non-closure Peritoneal closure Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Galaal 2000 4/30 7/30 25.5 0.57 [ 0.19, 1.75 ]

Grundsell 1998 4/179 7/182 25.3 0.58 [ 0.17, 1.95 ]

Hull 1991 3/54 5/59 17.4 0.66 [ 0.16, 2.61 ]

Sood 2004 2/71 5/78 17.3 0.44 [ 0.09, 2.19 ]

Weerawetwat 2004 4/120 4/120 14.6 1.00 [ 0.26, 3.91 ]

Total (95% CI) 454 469 100.0 0.63 [ 0.35, 1.12 ]

Total events: 17 (Periton. non-closure), 28 (Peritoneal closure)

Test for heterogeneity chi-square=0.68 df=4 p=0.95 I² =0.0%

Test for overall effect z=1.57 p=0.1

0.01 0.1 1 10 100

Favours non-closure Favours closure

Analysis 01.07. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 07 Postoperative adhesions

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 07 Postoperative adhesions

Study Periton. non-closure Peritoneal Closure Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Irion 1996 8/14 6/14 69.2 1.33 [ 0.63, 2.84 ]

Weerawetwat 2004 4/20 3/25 30.8 1.67 [ 0.42, 6.60 ]

Total (95% CI) 34 39 100.0 1.44 [ 0.73, 2.83 ]

Total events: 12 (Periton. non-closure), 9 (Peritoneal Closure)

Test for heterogeneity chi-square=0.08 df=1 p=0.77 I² =0.0%

Test for overall effect z=1.04 p=0.3

0.1 0.2 0.5 1 2 5 10

Favours non-closure Favours closure

20Closure versus non-closure of the peritoneum at caesarean section (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 01.08. Comparison 01 Non-closure of both parietal and visceral peritoneum versus closure of both

peritoneal layers, Outcome 08 Secondary infertility

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 01 Non-closure of both parietal and visceral peritoneum versus closure of both peritoneal layers

Outcome: 08 Secondary infertility

Study Periton. non-closure Peritoneal Closure Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Irion 1996 4/76 4/68 100.0 0.89 [ 0.23, 3.44 ]

Total (95% CI) 76 68 100.0 0.89 [ 0.23, 3.44 ]

Total events: 4 (Periton. non-closure), 4 (Peritoneal Closure)

Test for heterogeneity: not applicable

Test for overall effect z=0.16 p=0.9

0.1 0.2 0.5 1 2 5 10

Favours non-closure Favours closure

Analysis 02.01. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 01 Operating time (minutes)

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 01 Operating time (minutes)

Study Visceral non-closure Closure both periton Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Nagele 1996 262 50.60 (16.80) 282 56.90 (17.90) 100.0 -6.30 [ -9.22, -3.38 ]

Total (95% CI) 262 282 100.0 -6.30 [ -9.22, -3.38 ]

Test for heterogeneity: not applicable

Test for overall effect z=4.23 p=0.00002

-10.0 -5.0 0 5.0 10.0

Favours non-closure Favours closure
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Analysis 02.02. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 02 Adhesion formation

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 02 Adhesion formation

Study Visceral non-closure Closure both periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Weerawetwat 2004 3/20 3/25 100.0 1.25 [ 0.28, 5.54 ]

Total (95% CI) 20 25 100.0 1.25 [ 0.28, 5.54 ]

Total events: 3 (Visceral non-closure), 3 (Closure both periton)

Test for heterogeneity: not applicable

Test for overall effect z=0.29 p=0.8

0.1 0.2 0.5 1 2 5 10

Favours non-closure Favours closure

Analysis 02.03. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 03 Postoperative fever

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 03 Postoperative fever

Study Visceral non-closure Closure both Periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Nagele 1996 22/262 45/287 61.4 0.54 [ 0.33, 0.87 ]

Saha 2001 2/50 10/50 14.3 0.20 [ 0.05, 0.87 ]

Weerawetwat 2004 19/120 17/120 24.3 1.12 [ 0.61, 2.04 ]

Total (95% CI) 432 457 100.0 0.63 [ 0.44, 0.90 ]

Total events: 43 (Visceral non-closure), 72 (Closure both Periton)

Test for heterogeneity chi-square=6.26 df=2 p=0.04 I² =68.0%

Test for overall effect z=2.55 p=0.01

0.01 0.1 1 10 100

Favours non-closure Favours closure
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Analysis 02.04. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 04 Endometritis

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 04 Endometritis

Study Visceral non-closure Closure both Periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Weerawetwat 2004 1/120 0/120 100.0 3.00 [ 0.12, 72.91 ]

Total (95% CI) 120 120 100.0 3.00 [ 0.12, 72.91 ]

Total events: 1 (Visceral non-closure), 0 (Closure both Periton)

Test for heterogeneity: not applicable

Test for overall effect z=0.67 p=0.5

0.01 0.1 1 10 100

Favours non-closure Favours closure

Analysis 02.05. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 05 Postoperative days in hospital

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 05 Postoperative days in hospital

Study Visceral non-closure Closure both periton Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Nagele 1996 262 7.20 (1.60) 287 7.90 (1.80) 100.0 -0.70 [ -0.98, -0.42 ]

Total (95% CI) 262 287 100.0 -0.70 [ -0.98, -0.42 ]

Test for heterogeneity: not applicable

Test for overall effect z=4.82 p<0.00001

-10.0 -5.0 0 5.0 10.0
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Analysis 02.06. Comparison 02 Non-closure of visceral peritoneum only versus closure of both peritoneal

layers, Outcome 06 Wound infection

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 02 Non-closure of visceral peritoneum only versus closure of both peritoneal layers

Outcome: 06 Wound infection

Study Visceral non-closure Closure both periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Nagele 1996 5/262 14/287 77.0 0.39 [ 0.14, 1.07 ]

Weerawetwat 2004 1/120 4/120 23.0 0.25 [ 0.03, 2.20 ]

Total (95% CI) 382 407 100.0 0.36 [ 0.14, 0.89 ]

Total events: 6 (Visceral non-closure), 18 (Closure both periton)

Test for heterogeneity chi-square=0.13 df=1 p=0.71 I² =0.0%

Test for overall effect z=2.20 p=0.03
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Analysis 03.01. Comparison 03 Non-closure of parietal peritoneum only versus closure of both peritoneal

layers, Outcome 01 Operating time (minutes)

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 03 Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome: 01 Operating time (minutes)

Study Parietal non-closure Closure both periton Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Pietrantoni 1991 127 48.10 (13.52) 121 53.20 (15.40) 100.0 -5.10 [ -8.71, -1.49 ]

Total (95% CI) 127 121 100.0 -5.10 [ -8.71, -1.49 ]

Test for heterogeneity: not applicable

Test for overall effect z=2.77 p=0.006
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Analysis 03.02. Comparison 03 Non-closure of parietal peritoneum only versus closure of both peritoneal

layers, Outcome 02 Postoperative fever

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 03 Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome: 02 Postoperative fever

Study Parietal non-closure Closure both periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Hojberg 1998 0/21 2/19 100.0 0.18 [ 0.01, 3.56 ]

Total (95% CI) 21 19 100.0 0.18 [ 0.01, 3.56 ]

Total events: 0 (Parietal non-closure), 2 (Closure both periton)

Test for heterogeneity: not applicable

Test for overall effect z=1.12 p=0.3
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Analysis 03.03. Comparison 03 Non-closure of parietal peritoneum only versus closure of both peritoneal

layers, Outcome 03 Endometritis

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 03 Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome: 03 Endometritis

Study Parietal non-closure Closure both periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Pietrantoni 1991 23/127 25/121 100.0 0.88 [ 0.53, 1.46 ]

Total (95% CI) 127 121 100.0 0.88 [ 0.53, 1.46 ]

Total events: 23 (Parietal non-closure), 25 (Closure both periton)

Test for heterogeneity: not applicable

Test for overall effect z=0.51 p=0.6
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Analysis 03.04. Comparison 03 Non-closure of parietal peritoneum only versus closure of both peritoneal

layers, Outcome 04 Postoperative days in hospital

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 03 Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome: 04 Postoperative days in hospital

Study Parietal non-closure Closure both periton Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Hojberg 1998 21 6.30 (1.37) 19 7.10 (1.74) 7.5 -0.80 [ -1.78, 0.18 ]

Pietrantoni 1991 127 4.80 (1.13) 121 4.50 (1.10) 92.5 0.30 [ 0.02, 0.58 ]

Total (95% CI) 148 140 100.0 0.22 [ -0.05, 0.48 ]

Test for heterogeneity chi-square=4.50 df=1 p=0.03 I² =77.8%

Test for overall effect z=1.60 p=0.1
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Analysis 03.05. Comparison 03 Non-closure of parietal peritoneum only versus closure of both peritoneal

layers, Outcome 05 Wound infection

Review: Closure versus non-closure of the peritoneum at caesarean section

Comparison: 03 Non-closure of parietal peritoneum only versus closure of both peritoneal layers

Outcome: 05 Wound infection

Study Parietal non-closure Closure both periton Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Pietrantoni 1991 2/127 2/121 100.0 0.95 [ 0.14, 6.66 ]

Total (95% CI) 127 121 100.0 0.95 [ 0.14, 6.66 ]

Total events: 2 (Parietal non-closure), 2 (Closure both periton)

Test for heterogeneity: not applicable

Test for overall effect z=0.05 p=1
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