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A B S T R A C T

Background

DiHerent techniques have been described to reduce morbidity during caesarean section. AKer the baby has been born by caesarean section
and the placenta has been extracted, temporary removal of the uterus from the abdominal cavity (exteriorisation of the uterus) to facilitate
repair of the uterine incision has been postulated as a valuable technique. This is particularly so when exposure of the incision is diHicult
and when there are problems with haemostasis. Several clinical trials have been done, with varying results, including substantial reduction
in the rate of postoperative infection and morbidity with extra-abdominal closure of the uterine incision, and less associated peri-operative
haemorrhage. Subsequent studies suggest that the method of placental removal rather than method of closure of the uterine incision
influences peri-operative morbidity.

Objectives

To evaluate the eHects of extra-abdominal repair of the uterine incision compared to intra-abdominal repair.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (September 2003), the Cochrane Central Register of Controlled
Trials (The Cochrane Library, 2003, Issue 3) and PubMed (1966 to 2003). We updated the search of the Cochrane Pregnancy and Childbirth
Group's Trials Register on 12 January 2011 and added the results to the awaiting classification section.

Selection criteria

Randomised controlled trials involving a comparison of uterine exteriorisation with intra-abdominal repair of the uterine incision in women
undergoing caesarean section.

Data collection and analysis

Two reviewers independently assessed the trials identified for inclusion. We compared categorical data using relative risks and 95%
confidence intervals and continuous data using the weighted mean diHerence with 95% confidence intervals. We tested for statistical
heterogeneity between trials using the I squared test. Where no significant heterogeneity (greater than 50%) existed, we pooled data using
a fixed eHect model. If significant heterogeneity existed, a random eHects model was used.

Main results

Six studies were included, with 1294 women randomised overall, and 1221 women included in the analysis. There were no statistically
significant diHerences between the groups in most of the outcomes identified, except for febrile morbidity and length of hospital stay. With
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extra-abdominal closure of the uterine incision, febrile morbidity was lower (relative risk 0.41, 95% confidence interval (CI) 0.17 to 0.97),
and the hospital stay was longer (weighted mean diHerence 0.24 days, 95% CI 0.08 to 0.39).

Authors' conclusions

There is no evidence from this review to make definitive conclusions about which method of uterine closure oHers greater advantages, if
any. However, these results are based on too few and too small studies to detect diHerences in rare, but severe, complications.

[Note: The 12 citations in the awaiting classification section of the review may alter the conclusions of the review once assessed.]

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

Extra-abdominal versus intra-abdominal repair of the uterine incision at caesarean section

There is not enough evidence to say if closing the cut in the womb aKer caesarean section is better done within the abdomen or outside.

In order to perform a caesarean section, the mother's abdomen and then the uterus need to be cut in order for the baby to be born. These
cuts then need to be stitched up (sutured). It has been suggested that it might be easier to bring the uterus outside the abdomen in order to
suture it and then return it to its place, rather than suturing it in position. The review of six trials found that there was not enough evidence
to say if this was better for the mother or not. More research is needed.
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B A C K G R O U N D

Caesarean section is one of the most frequently performed major
surgical procedures worldwide. It accounts for between 1% and
70% of deliveries depending on the facility or country assessed.
Rates in the United Kingdom for 2000 were reported as 21% in
England and 24% in Wales and in Northern Ireland (Thomas 2001).
Similar rates have been reported for the United States of America
(Curtin 1997) and China (Cai 1998). In Latin America, estimates from
a survey of selected hospitals ranged from 1.6% in a Haitian hospital
to 40% in Chile, and more than 50% in most private hospitals in
Argentina, Brazil, Chile, Colombia, Mexico and Paraguay (Belizan
1999). Rates for West and East African countries ranged from 0.3%
in Niger to 10.5% in Kenya (Beukens 2001).

Many variations in the technique of caesarean section have been
devised, with the purpose of shortening the operating time, making
the operation easier and more eHicient, reducing costs, decreasing
the risk of adverse eHects, and shortening postoperative morbidity
and duration of hospital stay. While details of operative technique
are not more important than the question of whether or not there
is a valid indication for the operation, these proposed variations
are also important, and must be evaluated by randomised
comparisons.

AKer the baby has been born by caesarean section and the placenta
has been extracted, either spontaneously (placenta separates
spontaneously from the wall of the uterus) or by manual removal
(separation of the placenta from the uterine wall by hand),
temporary removal of the uterus from the abdominal cavity
(exteriorisation of the uterus) to facilitate repair of the uterine
incision has been postulated as a valuable technique. This is
particularly so when exposure of the incision is diHicult and there
may be complications such as tearing of the uterine angle (rupture
of part of the uterine wall) or problems with haemostasis (reducing
the flow of blood). Many surgeons believe that it is easier to repair
the exteriorised uterus, and thus that bleeding may be reduced
with this method (Cosgrove 1958). However, opposition to uterine
exteriorisation, particularly with epidural or spinal analgesia, arose
from concerns about nausea and vomiting with uterine traction,
haemodynamic instability (instability of the blood circulatory
system), exposure of the fallopian tubes to unnecessary trauma,
potential infection, possible rupture of the utero-ovarian veins
upon replacing the uterus and pulmonary embolism (Carrie 1990;
Stock 1985). Antibiotics are frequently prescribed, either pre- or
postoperatively (peri-operative antibiotics).

The lack of agreement on the site of uterine repair is reflected in
variations in practice. In a pilot study in Hull Maternity Hospital,
UK, 46% of uterine incisions were repaired with exteriorisation
of the uterus, and 54% intraperitoneally (PS Eccersley, personal
communication, cited by Wahab 1999). Although limited work has
been done on this subject, there have been a few randomised
controlled trials, with varying results. Earlier works showed a
substantial reduction in the rate of postoperative infection and
morbidity with exteriorisation of the uterus. There was also
less associated peri-operative haemorrhage (bleeding during the
surgical period) (Hershey 1978). However, Magann (Magann (M)
1993a; Magann (M) 1993b; Magann (M) 1995) suggested, in a
series of studies, that the method of placental removal (i.e.
spontaneous versus manual) rather than exteriorisation of the
uterus influenced peri-operative haemorrhage and postoperative

infection rates. More recent studies have found that although
there were no significant diHerences in haemodynamic parameters,
exteriorisation of the uterus was associated with a smaller
reduction in postoperative haematocrit values (Edi-Osagie 1998;
Wahab 1999). These authors feel that exteriorisation of the uterus
at caesarean section is a valid option, as demonstrated by clinical
and statistical evidence.

This is one of a series of reviews of individual aspects of caesarean
section technique. More detailed background and reference to
related reviews is given in the review 'Techniques for caesarean
section' (Hofmeyr 2008).

O B J E C T I V E S

To evaluate the eHects of extra-abdominal repair of the uterine
incision, compared to intra-abdominal repair.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials comparing uterine exteriorisation
with intra-abdominal repair of the uterine incision at caesarean
section.

Types of participants

Women undergoing caesarean section, either elective or
emergency.

Types of interventions

For the experimental group, the surgeon will have been requested
to exteriorise the uterus following delivery of the baby and
placenta. For the control group, the uterus will have been repaired
intra-abdominally. Where other interventions such as spontaneous
versus manual removal of placenta, and use of peri-operative
antibiotics versus placebo are randomly allocated, the eHects of
uterine exteriorisation alone will be assessed, if possible. Studies
evaluating a package of interventions from which extra-abdominal
repair cannot be isolated are considered in a separate review
('Techniques for caesarean section' (Hofmeyr 2008)).

Types of outcome measures

Primary outcomes

Blood loss (as gauged by diHerences in pre- and postoperative
haemoglobin or haematocrit levels) - this would impact directly on
the health and well-being of the woman. Mild to moderate blood
loss would lead to symptoms such as a feeling of tiredness or
weakness, palpitations, anxiety and dizziness or black-outs. More
severe blood loss would lead to hypovolemic shock (a state of shock
due to lowered blood volume) and possibly even death.

Postoperative sepsis (as defined by trial authors) - infection
following the surgical procedure will influence well-being of
the woman, pain following the surgery, healing of the wound
and amount of time spent in the hospital. If managed
correctly and timeously, postoperative sepsis may resolve without
complications.
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Secondary outcomes

Duration of operation
Intraoperative pain
Postoperative pain
Analgesia use
Nausea or vomiting
Operative complications including exposure of the fallopian tubes
to unnecessary trauma and possible rupture of the utero-ovarian
veins upon replacing the uterus into the abdominal cavity
Blood transfusion
Intra-operative blood loss (estimated or measured)
Postoperative haemoglobin level
Postoperative anaemia, as defined by trial authors
Postoperative pyrexia
Postoperative infection requiring additional antibiotic therapy
Wound complications (haematoma, infection, breakdown)
Deep vein thrombosis and pulmonary embolism
Time to mobilisation
Time to oral intake
Time to return of bowel function
Time to breastfeeding initiation
Length of postoperative hospital stay
Unsuccessful breastfeeding, as defined by trial authors
Mother not satisfied - this was analysed as the woman's perception
of intra- and postoperative discomfort
Caregiver not satisfied
Cost

Outcomes were included if clinically meaningful; reasonable
measures taken to minimise observer bias; missing data
insuHicient to materially influence conclusions; data available for
analysis according to original allocation, irrespective of protocol
violations; data available in format suitable for analysis.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group's Trials
Register (September 2003). We updated this on 12 January 2011
and added the results to Studies awaiting classification.

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. weekly searches of MEDLINE;

3. handsearches of 30 journals and the proceedings of major
conferences;

4. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

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 ‘Specialized Register’ section within the editorial information
about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-

ordinator searches the register for each review using the topic list
rather than keywords. 

In addition, we searched the CENTRAL (The Cochrane Library 2003,
Issue 3) and PubMed (1966 to 2003) using the search strategy
detailed in Appendix 1.

Searching other resources

We searched the reference lists of relevant recent papers by hand.

We did not apply any language restrictions.

Data collection and analysis

We extracted data on trial methodology from published trial
reports. We assessed the quality of each study and excluded studies
when appropriate before we analysed the results or incorporated
them into the meta-analysis, in order to minimise the chances
of selection bias. Assessment of the quality of the studies was
based on: allocation concealment (scored as adequate, unclear or
inadequate); generation of random allocation sequence (adequate,
unclear or inadequate); blinding of participants; blinding of
caregivers; blinding of outcome assessment; completeness of
data collection, including diHerential withdrawal of participants or
loss to follow up from diHerent groups; analysis of randomised
participants in randomised groups (analysis by intention to treat).
We contacted authors of published abstracts or unpublished data
for further details of the study methodology and results, so that
their data could be included where appropriate.

We extracted data onto data forms and checked them for accuracy.

We performed statistical analyses using the Review Manager
soKware (RevMan 2000). We compared categorical data using
relative risks and 95% confidence intervals. We compared
continuous data using the weighted mean diHerence with 95%
confidence intervals. We tested statistical heterogeneity between

trials using the I2 statistic. If there was no significant heterogeneity
(greater than 50%), we pooled data using a fixed eHect model. If we
found significant heterogeneity, we used a random eHects model.

R E S U L T S

Description of studies

See Characteristics of included studies.

Risk of bias in included studies

In all the trials included, the method of randomisation was clearly
explained. In five studies, there were double randomisations of
the participants included in both arms of the study (Hershey 1978;
Magann (M) 1993a; Magann (M) 1993b; Magann (M) 1995; Wahab
1999), with consequent subgrouping of the data. The types of
participants, interventions and outcomes were clearly defined, in
all the studies. However, allocation concealment in four studies was
unclear (Edi-Osagie 1998; Hershey 1978; Magann (M) 1993a; Wahab
1999).

Two studies stated that analysis was done by intention to treat (Edi-
Osagie 1998; Wahab 1999). Protocol violations occurred in three
studies involving 92 women in total (Hershey 1978 - 78 (20%);
Magann (M) 1993b - 12 (10%); Wahab 1999 - 2 (0.01%)), of which
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73 women were excluded, by the authors, from the analysis. There
were no indications of protocol violations in the other studies.

In the three studies reported by Magann et al (Magann (M) 1993a;
Magann (M) 1993b; Magann (M) 1995), women were randomised
into four groups: uterine exteriorisation with spontaneous
placental removal, in situ repair with spontaneous placental
removal, uterine exteriorisation with manual placental removal, in
situ repair with manual placental removal. Subgroup analysis for
manual and spontaneous placental removal were added post-hoc
to the review in order to be able to include these data. Data from
these subgroups were identified as (M) and (S). Thus the subgroup
with manual removal of the placenta and uterine exteriorisation is
compared with the subgroup with manual removal of the placenta
and in situ repair, etc. Additionally, as there were two studies done
in 1993 by the same author, these have been identified as Magann
(M) 1993a and Magann (M) 1993b.

We excluded one trial (Wallace 1984) because it did not meet the
inclusion criteria for this review (see Characteristics of excluded
studies.

(Twelve reports from an updated search in January 2011 have been
added to Studies awaiting classification.)

E;ects of interventions

There were six studies included in this review. A total of 1294 women
were randomised, and 1221 of these results were analysed as 73
women were excluded/disqualified for various reasons (78 women
excluded due to protocol violations in total, although in 17 of these
women the change in peri-operative haematocrit was analysed
(Group X) Hershey 1978; 12 women were excluded prior to analysis
due to infection, Magann (M) 1993b).

We used a random eHects model for four outcomes with significant
heterogeneity between results (drop in haematocrit, drop in
haemoglobin, endometritis and duration of hospital stay).

Meta-analysis of the results showed that febrile morbidity
(symptoms due to a temperature of above 37.5 degrees Celsius on
at least two consecutive readings, done at least six hours apart)
was less common in the uterine exteriorisation group (relative
risk 0.41, 95% confidence interval (CI) 0.17 to 0.97) in the one
study that reported this outcome (Hershey 1978). This finding was
statistically significant. In four studies, the length of hospital stay
was only marginally longer with uterine exteriorisation (weighted
mean diHerence 0.24 days, 95% CI 0.08 to 0.39), which may not have
much clinical significance. With regard to wound complications, the
incidence is much higher in one study (Edi-Osagie 1998), suggesting
that the trialists' definition of wound infection may have been
diHerent from other authors.

There were no statistically significant diHerences between the
groups for the other outcomes. For most outcomes, relatively few
studies contributed data.

The occurrence of uterine angle tear was documented in only one
study, where it occurred in one woman in each group (Edi-Osagie
1998).

D I S C U S S I O N

So far, few clinical trials have been conducted comparing uterine
exteriorisation with intra-abdominal closure of the uterus. The
quality of the trials is not high overall, particularly with regard
to the large number of exclusions from the analysis. The existing
data do not provide clinicians with adequate answers regarding
the benefits or risks of either method. Furthermore, these data
have been produced over 20 years with very little concordance
among the authors about which method of uterine closure is
better. Therefore, it is not possible to make definitive conclusions
about which method of uterine closure oHers greater advantages,
if any. Additionally, in three of the six trials reviewed, women were
randomised to method of placental removal (either spontaneous
or manual), and these results analysed within the groups, which
makes it diHicult to ascertain whether either method is superior.
Methods concerning closure of the uterine incision need to be
considered with regards to the benefits or harm in order to be
able to oHer the best available surgical care to women undergoing
caesarean section.

This review attempted to bridge the gap that existed regarding the
quality and quantity of data available on this topic. We noted that,
of the six studies reviewed, three had been conducted by the same
author (Magann (M) 1993a; Magann (M) 1993b; Magann (M) 1995).

Meta-analysis of various outcomes shows that, apart from febrile
morbidity and length of hospital stay, there were overall no
statistically significant diHerences between the groups, despite
conflicting evidence in the various trials. There is therefore no clear
evidence in favour of either method.

It must be noted that the clinical trials included in this review are
relatively small, and most of the outcomes identified could only be
assessed with data from a few studies. There is thus a possibility of
type 2 statistical error (failure to identify a true diHerence).

The possibility of rare complications, such as tearing of the ovarian
veins, which are unlikely to be reflected in randomised trials, should
be borne in mind when interpreting the trial data. This information
can be collected using large retrospective non-randomised studies,
although interpretation of these results may be problematic.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is no good evidence from this review to support one
intervention above the other when it comes to considering extra-
abdominal and intra-abdominal repair of the uterine incision. This
may be due to the fact that these results are based on too few
and too small studies to detect diHerences in rare, but serious,
complications.

Implications for research

There is a need for further research in this area, as no large
randomised controlled clinical trials have been done to assess
the benefits and risks of uterine exteriorisation. All the trials that
have been done are relatively small and measure few outcomes.
Additionally, all of the trials were conducted in high-income
countries, where there is access to high care facilities and the risks
of caesarean section are small. There are no data available for
low resource settings, where there may be restricted access and
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management options, which would have a direct impact on patient
care.

[Note: The 12 citations in the awaiting classification section of the
review may alter the conclusions of the review once assessed.]
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial. Randomisation by a table of random numbers, and allocations kept se-
cure in sealed envelopes. Not stated whether or not these were opaque. Analysis by "intention to treat"
principle.

Edi-Osagie 1998 
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Participants 194 women included. Exclusion of those with placenta previa, placental abruption, chorioamnionitis.

Interventions 2 groups - uterine exteriorisation = 100 women. In situ repair = 94 women. All received prophylactic an-
tibiotics. Pain relief by patient controlled analgesia - morphine for the first 24-36 hours, then rectal di-
clofenac/codeine- paracetamol combination PRN.

Outcomes 1. Hosp. stay. 
2. Febrile morbidity. 
3. UTI. 
4. + HVS. 
5. + wound swab. 
6. Haemorrhage/blood transfusion. 
7. Deep vein thrombosis. 
8. Hematuria. 
9. Pain and vomiting - intra/postoperative. 
10. Late puerperal pain. 
11. Peri-operative Hb change (Day 1 and Day 3 Hb). 
12. Satisfaction with operation. 
13. Failure of procedure. 
14. Assessment of abdominal scar.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Edi-Osagie 1998  (Continued)

 
 

Methods "all...were randomly assigned". No details of method of randomisation were given.

Participants 386 consecutive caesarean sections, in a county hospital. 78 (20%) excluded, as they required extensive
surgical manipulations.

Interventions 2 groups - 
1. Experimental (159): eventration of uterus following delivery of fetus and placenta. 
2. Control (149): repair of the uterus intraperitoneally. 
Subgroup formed within the 2 groups (1A and 2A), of those women with intact membranes at the time
of operation. High morbidity subgroup identified (group Y), which contained patients with > 3 febrile
days and / > 6 postoperative days in hospital.

Outcomes 1. Febrile days (excluding first 24 hours, when a temperature of 100.4 F or greater was recorded). 2.
Postoperative infection. 3. Postoperative days in hospital. 4. Drop in haematocrit (patients with third
trimester bleeding excluded from analysis). 
5. Duration of operation. 
6. Additional morbidity/wound infections 6-8 weeks postoperatively.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Hershey 1978 
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Allocation concealment? Unclear risk B - Unclear

Hershey 1978  (Continued)

 
 

Methods Randomised prospective study. Four groups of cards prepared from a random number table.

Participants 100 women having a caesarean section. Women with a bleeding diathesis, abnormal placentation, or
prior postpartum haemorrhage were excluded.

Interventions 4 groups formed: 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of the uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
After delivery of the fetus, iv pitocin infused.

Outcomes 1. Blood loss (measured in suction apparatus, drapes, sponges and pads). 
2. Postoperative haematocrit drop (Pre- and 48 hr. postoperative levels measured).

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Magann (M) 1993a 

 
 

Methods Random group assignment by card selection, from sealed opaque envelopes. Group appointment from
random number table.

Participants 120 women undergoing caesarean section. Exclusion of women with chorioamnionitis, those who re-
fused, those who received antenatal steroid/insulin therapy.

Interventions 4 groups formed: 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of the uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
No antibiotics received by any group of participants. Pelvis irrigated with normal saline prior to closure
of abdominal wound in all cases.

Outcomes 1. Infectious morbidity (as gauged by: maternal temp > 38 C on 2 occasions, 6 hours apart, excluding
the first 24 hours: uterine tenderness: foul smelling lochia: blood and urine cultures.

2. Duration of operation.

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Magann (M) 1993b 
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Allocation concealment? Low risk A - Adequate

Magann (M) 1993b  (Continued)

 
 

Methods Computer generated random sequence, sealed in opaque envelopes.

Participants 284 women undergoing caesarean section. Exclusion of women who refused, chorioamnionitis, history
of previous caesarean section without labour.

Interventions Participants divided into 4 equal groups (71). 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
All patients received prophylactic antibiotics.

Outcomes 1. Operative blood loss (measured in suction apparatus, surgical drapes and sponges). 
2. Endometritis (temperature of 38 C on 2 occasions, 6 hours apart, excluding the first 24 hours; uterine
tenderness: foul smelling lochia).

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Magann (M) 1995 

 
 

Methods Randomised prospective study. Four groups of cards prepared from a random number table.

Participants 100 women having a caesarean section. Women with a bleeding diathesis, abnormal placentation, or
prior postpartum haemorrhage were excluded.

Interventions 4 groups formed: 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of the uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
After delivery of the fetus, iv pitocin infused.

Outcomes 1. Blood loss (measured in suction apparatus, drapes, sponges and pads). 
2. Postoperative haematocrit drop (Pre- and 48 hr postoperative levels measured).

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Magann (S) 1993a 
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Methods Random group assignment by card selection, from sealed opaque envelopes. Group appointment from
random number table.

Participants 120 women undergoing caesarean section. Exclusion of women with chorioamnionitis, those who re-
fused, those who received antenatal steroid/insulin therapy.

Interventions 4 groups formed: 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of the uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
No antibiotics received by any group of participants. Pelvis irrigated with normal saline prior to closure
of abdominal wound in all cases.

Outcomes 1. Infectious morbidity (as gauged by: maternal temp > 38 C on 2 occasions, 6 hours apart, excluding
the first 24 hours: uterine tenderness: foul smelling lochia: blood and urine cultures.

2. Duration of operation.

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Magann (S) 1993b 

 
 

Methods Computer generated random sequence, sealed in opaque envelopes.

Participants 284 women undergoing caesarean section. Exclusion of women who refused, chorioamnionitis, history
of previous caesarean section without labour.

Interventions Participants divided into 4 equal groups (71). 
Group 1 - In situ repair, spontaneous placental removal. 
Group 2 - Exteriorisation of uterus, spontaneous placental removal. 
Group 3 - In situ repair, manual placental removal. 
Group 4 - Exteriorisation of the uterus, manual placental removal. 
All patients received prophylactic antibiotics.

Outcomes 1. Operative blood loss (measured in suction apparatus, surgical drapes and sponges). 
2. Endometritis (temperature of 38 C on 2 occasions, 6 hours apart, excluding the first 24 hours; uterine
tenderness: foul smelling lochia).

Notes Women recruited to the Magann studies were doubly randomised in trials with factorial design.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Magann (S) 1995 
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Methods Randomised controlled trial. Randomisation by closed, numbered envelope technique, after anaes-
thetic technique established. Also, independent randomisation for 3 anaesthetic techniques used. Sur-
geons and anaesthetists blinded. Analysis by "intention to treat" principle.

Participants 316 women randomised, although only 288 included in analysis. (? 112 in pilot study, included in inter-
im analysis.)

Exclusion: Pre-/postoperative blood specimens not taken, technical problems with anaesthetic, any
change in standard operative procedure.

Interventions 1. Group 1 (139) Uterine exteriorisation.

2. Group 2 (149) 
Intra-abdominal repair of the uterus.

Outcomes 1. Peri-operative drop in Hb. 
2. Duration of operation. 
3. Duration of hospital stay/maternal morbidity. 
4. Patient's perception of discomfort (intra-operatively) 
5. Nausea, vomiting and pain scores.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Wahab 1999 

Hosp: hospital
hr: hour
HVS: high vaginal swab
IV: intravenous
temp: temperature
UTI: urinary tract infection
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Wallace 1984 We felt that the methods of uterine repair in this study compared extra-peritoneal closure, rather
than exteriorisation of the uterus, with intra-peritoneal closure.
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Comparison 1.   Uterine exteriorization versus intraperitoneal repair at caesarean section

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Operative blood loss (ml) 6 504 Mean Difference (IV, Fixed, 95% CI) 17.11 [-23.15, 57.37]

1.1 with manual removal of
placenta

3 252 Mean Difference (IV, Fixed, 95% CI) 26.75 [-34.54, 88.05]

1.2 with spontaneous sepa-
ration of placenta

3 252 Mean Difference (IV, Fixed, 95% CI) 9.79 [-43.59, 63.18]

1.3 placental management
not stated

0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Postoperative drop in
haematocrit

3 324 Mean Difference (IV, Random, 95% CI) -0.47 [-1.48, 0.54]

2.1 with manual removal of
placenta

1 50 Mean Difference (IV, Random, 95% CI) -1.5 [-3.52, 0.52]

2.2 with spontaneous sepa-
ration of placenta

1 50 Mean Difference (IV, Random, 95% CI) 0.50 [-0.47, 1.47]

2.3 placental management
not stated

1 224 Mean Difference (IV, Random, 95% CI) -0.80 [-0.90, -0.70]

3 Postoperative drop in
haemoglobin levels (g/dl)

2 482 Mean Difference (IV, Random, 95% CI) 0.02 [-0.62, 0.65]

4 Febrile morbidity for more
than 3 days

1 308 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.17, 0.97]

5 Endometritis 3 592 Risk Ratio (M-H, Random, 95% CI) 1.29 [0.64, 2.60]

6 Wound complications (in-
fection, haematoma, break-
down)

3 735 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.53, 1.46]

7 Nausea/vomiting (in-
tra-operative)

3 667 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.78, 1.80]

8 Postoperative sepsis 1 308 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.19, 4.57]

9 Duration of operation 9 1281 Mean Difference (IV, Random, 95% CI) 0.82 [-2.31, 3.95]

10 Satisfaction with opera-
tion

1 139 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.82, 1.04]

11 Length of hospital stay
(postoperative)

4 766 Mean Difference (IV, Fixed, 95% CI) 0.24 [0.08, 0.39]

12 Pain (intra-operative) 2 360 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [0.79, 2.27]

13 Failure of procedure 2 405 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.16, 1.28]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

14 Patients requiring blood
transfusion

2 482 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.43, 3.19]

15 Deep vein thrombosis 1 194 Risk Ratio (M-H, Fixed, 95% CI) 2.82 [0.12, 68.42]

 
 

Analysis 1.1.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 1 Operative blood loss (ml).

Study or subgroup Ut. Exteriorisation In situ repair Mean Difference Weight Mean Difference

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

1.1.1 with manual removal of placenta  

Magann (M) 1993a 25 1143
(276.5)

25 1330
(547.7)

2.8% -187[-427.5,53.5]

Magann (M) 1993b 30 1146 (280) 30 1342 (549) 3.33% -196[-416.53,24.53]

Magann (M) 1995 71 966.9
(219.1)

71 903.9
(181.5)

37% 63[-3.18,129.18]

Subtotal *** 126   126   43.14% 26.75[-34.54,88.05]

Heterogeneity: Tau2=0; Chi2=8.11, df=2(P=0.02); I2=75.33%  

Test for overall effect: Z=0.86(P=0.39)  

   

1.1.2 with spontaneous separation of placenta  

Magann (S) 1993a 25 639.2
(235.5)

25 635.6
(230.5)

9.71% 3.6[-125.57,132.77]

Magann (S) 1993b 30 644 (235) 30 640 (230) 11.71% 4[-113.67,121.67]

Magann (S) 1995 71 844.4
(192.3)

71 831 (218) 35.45% 13.4[-54.22,81.02]

Subtotal *** 126   126   56.86% 9.79[-43.59,63.18]

Heterogeneity: Tau2=0; Chi2=0.03, df=2(P=0.99); I2=0%  

Test for overall effect: Z=0.36(P=0.72)  

   

1.1.3 placental management not stated  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 252   252   100% 17.11[-23.15,57.37]

Heterogeneity: Tau2=0; Chi2=8.3, df=5(P=0.14); I2=39.78%  

Test for overall effect: Z=0.83(P=0.4)  

Test for subgroup differences: Chi2=0.17, df=1 (P=0.68), I2=0%  

  1000500-1000 -500 0  
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Analysis 1.2.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 2 Postoperative drop in haematocrit.

Study or subgroup Ut. Exteriorisation In situ repair Mean Difference Weight Mean Difference

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

1.2.1 with manual removal of placenta  

Magann (M) 1993a 25 8.1 (2.5) 25 9.6 (4.5) 16.63% -1.5[-3.52,0.52]

Subtotal *** 25   25   16.63% -1.5[-3.52,0.52]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.46(P=0.15)  

   

1.2.2 with spontaneous separation of placenta  

Magann (S) 1993a 25 4.4 (2.1) 25 3.9 (1.3) 34.05% 0.5[-0.47,1.47]

Subtotal *** 25   25   34.05% 0.5[-0.47,1.47]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.01(P=0.31)  

   

1.2.3 placental management not stated  

Hershey 1978 117 6.2 (0.4) 107 7 (0.4) 49.33% -0.8[-0.9,-0.7]

Subtotal *** 117   107   49.33% -0.8[-0.9,-0.7]

Heterogeneity: Not applicable  

Test for overall effect: Z=15.19(P<0.0001)  

   

Total *** 167   157   100% -0.47[-1.48,0.54]

Heterogeneity: Tau2=0.53; Chi2=7.33, df=2(P=0.03); I2=72.71%  

Test for overall effect: Z=0.92(P=0.36)  

Test for subgroup differences: Chi2=7.33, df=1 (P=0.03), I2=72.71%  

  105-10 -5 0  

 
 

Analysis 1.3.   Comparison 1 Uterine exteriorization versus intraperitoneal repair
at caesarean section, Outcome 3 Postoperative drop in haemoglobin levels (g/dl).

Study or subgroup Ut Exteriorisation In situ repair Mean Difference Weight Mean Difference

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

Edi-Osagie 1998 100 1 (1.1) 94 0.7 (1.2) 48.67% 0.35[0.03,0.67]

Wahab 1999 139 1.4 (1) 149 1.7 (1.2) 51.33% -0.3[-0.55,-0.05]

   

Total *** 239   243   100% 0.02[-0.62,0.65]

Heterogeneity: Tau2=0.19; Chi2=9.68, df=1(P=0); I2=89.67%  

Test for overall effect: Z=0.05(P=0.96)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.4.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 4 Febrile morbidity for more than 3 days.

Study or subgroup Ut. Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Hershey 1978 7/159 16/149 100% 0.41[0.17,0.97]

  100.1 50.2 20.5 1  
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Study or subgroup Ut. Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 159 149 100% 0.41[0.17,0.97]

Total events: 7 (Ut. Exteriorisation), 16 (In situ repair)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.03(P=0.04)  

  100.1 50.2 20.5 1  

 
 

Analysis 1.5.   Comparison 1 Uterine exteriorization versus
intraperitoneal repair at caesarean section, Outcome 5 Endometritis.

Study or subgroup Ut. Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Hershey 1978 24/159 31/149 34.4% 0.73[0.45,1.18]

Magann (M) 1995 32/71 13/71 32.73% 2.46[1.41,4.29]

Magann (S) 1995 21/71 17/71 32.87% 1.24[0.71,2.14]

   

Total (95% CI) 301 291 100% 1.29[0.64,2.6]

Total events: 77 (Ut. Exteriorisation), 61 (In situ repair)  

Heterogeneity: Tau2=0.31; Chi2=10.59, df=2(P=0.01); I2=81.12%  

Test for overall effect: Z=0.71(P=0.48)  

  100.1 50.2 20.5 1  

 
 

Analysis 1.6.   Comparison 1 Uterine exteriorization versus intraperitoneal repair at
caesarean section, Outcome 6 Wound complications (infection, haematoma, breakdown).

Study or subgroup Ut. Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 18/70 16/69 61.58% 1.11[0.62,1.99]

Hershey 1978 2/159 6/149 23.67% 0.31[0.06,1.52]

Wahab 1999 3/139 4/149 14.75% 0.8[0.18,3.53]

   

Total (95% CI) 368 367 100% 0.88[0.53,1.46]

Total events: 23 (Ut. Exteriorisation), 26 (In situ repair)  

Heterogeneity: Tau2=0; Chi2=2.26, df=2(P=0.32); I2=11.65%  

Test for overall effect: Z=0.51(P=0.61)  

  1000.01 100.1 1  
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Analysis 1.7.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 7 Nausea/vomiting (intra-operative).

Study or subgroup Ut. exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 7/54 5/63 14.01% 1.63[0.55,4.85]

Hershey 1978 5/159 1/149 3.13% 4.69[0.55,39.64]

Wahab 1999 26/118 28/124 82.86% 0.98[0.61,1.56]

   

Total (95% CI) 331 336 100% 1.18[0.78,1.8]

Total events: 38 (Ut. exteriorisation), 34 (In situ repair)  

Heterogeneity: Tau2=0; Chi2=2.58, df=2(P=0.28); I2=22.45%  

Test for overall effect: Z=0.79(P=0.43)  

  1000.01 100.1 1  

 
 

Analysis 1.8.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 8 Postoperative sepsis.

Study or subgroup Exteriorisation In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Hershey 1978 3/159 3/149 100% 0.94[0.19,4.57]

   

Total (95% CI) 159 149 100% 0.94[0.19,4.57]

Total events: 3 (Exteriorisation), 3 (In situ repair)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.94)  

Favours exterior. 100.1 50.2 20.5 1 Favours in situ

 
 

Analysis 1.9.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 9 Duration of operation.

Study or subgroup Ut Ext In situ repair Mean Difference Weight Mean Difference

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

Edi-Osagie 1998 100 29.9 (0) 94 31.4 (0)   Not estimable

Hershey 1978 155 73 (0) 140 70 (0)   Not estimable

Magann (M) 1993a 25 34.8 (9.9) 25 38.5 (8.3) 14.16% -3.7[-8.76,1.36]

Magann (M) 1993b 30 34.8 (10) 30 38.2 (8.5) 14.93% -3.4[-8.1,1.3]

Magann (M) 1995 71 45 (14.3) 71 37.8 (9.1) 16.57% 7.2[3.26,11.14]

Magann (S) 1993a 25 35.4 (11) 25 31.8 (14.9) 10.18% 3.6[-3.66,10.86]

Magann (S) 1993b 30 32.5 (15) 30 34.6 (11) 11.15% -2.1[-8.76,4.56]

Magann (S) 1995 71 41 (11.6) 71 39.2 (14.9) 15.59% 1.8[-2.59,6.19]

Wahab 1999 139 37.8 (14.4) 149 36.4 (16.4) 17.42% 1.4[-2.16,4.96]

   

Total *** 646   635   100% 0.82[-2.31,3.95]

Heterogeneity: Tau2=11.36; Chi2=17.63, df=6(P=0.01); I2=65.96%  

Test for overall effect: Z=0.51(P=0.61)  

Favours treatment 10050-100 -50 0 Favours control
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Analysis 1.10.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 10 Satisfaction with operation.

Study or subgroup Ut. Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 60/70 64/69 100% 0.92[0.82,1.04]

   

Total (95% CI) 70 69 100% 0.92[0.82,1.04]

Total events: 60 (Ut. Exteriorisation), 64 (In situ repair)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.11.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 11 Length of hospital stay (postoperative).

Study or subgroup Ut Ext In situ repair Mean Difference Weight Mean Difference

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

Edi-Osagie 1998 100 5.8 (1) 94 5.6 (1.3) 21.72% 0.2[-0.12,0.52]

Magann (M) 1995 71 4.4 (1.6) 71 3.5 (1) 11.6% 0.94[0.5,1.38]

Magann (S) 1995 71 3.8 (1.3) 71 3.6 (1.1) 14.95% 0.21[-0.18,0.6]

Wahab 1999 139 4.8 (1) 149 4.7 (0.8) 51.73% 0.1[-0.11,0.31]

   

Total *** 381   385   100% 0.24[0.08,0.39]

Heterogeneity: Tau2=0; Chi2=11.35, df=3(P=0.01); I2=73.57%  

Test for overall effect: Z=3.06(P=0)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.12.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 12 Pain (intra-operative).

Study or subgroup Ut Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 5/54 2/63 8.96% 2.92[0.59,14.43]

Wahab 1999 22/120 19/123 91.04% 1.19[0.68,2.08]

   

Total (95% CI) 174 186 100% 1.34[0.79,2.27]

Total events: 27 (Ut Exteriorisation), 21 (In situ repair)  

Heterogeneity: Tau2=0; Chi2=1.09, df=1(P=0.3); I2=8.27%  

Test for overall effect: Z=1.1(P=0.27)  

Favours treatment 1000.01 100.1 1 Favours control
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Analysis 1.13.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 13 Failure of procedure.

Study or subgroup Ut Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 1/54 4/63 32.35% 0.29[0.03,2.53]

Wahab 1999 4/139 8/149 67.65% 0.54[0.17,1.74]

   

Total (95% CI) 193 212 100% 0.46[0.16,1.28]

Total events: 5 (Ut Exteriorisation), 12 (In situ repair)  

Heterogeneity: Tau2=0; Chi2=0.24, df=1(P=0.63); I2=0%  

Test for overall effect: Z=1.49(P=0.14)  

Favours treatment 1000.01 100.1 1 Favours control

 
 

Analysis 1.14.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 14 Patients requiring blood transfusion.

Study or subgroup Ut Exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 3/100 2/94 29.93% 1.41[0.24,8.25]

Wahab 1999 5/139 5/149 70.07% 1.07[0.32,3.62]

   

Total (95% CI) 239 243 100% 1.17[0.43,3.19]

Total events: 8 (Ut Exteriorisation), 7 (In situ repair)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=0.31(P=0.75)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.15.   Comparison 1 Uterine exteriorization versus intraperitoneal
repair at caesarean section, Outcome 15 Deep vein thrombosis.

Study or subgroup Ut. exteri-
orisation

In situ repair Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Edi-Osagie 1998 1/100 0/94 100% 2.82[0.12,68.42]

   

Total (95% CI) 100 94 100% 2.82[0.12,68.42]

Total events: 1 (Ut. exteriorisation), 0 (In situ repair)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

Favours treatment 1000.01 100.1 1 Favours control

 

 

A P P E N D I C E S

Appendix 1. Search strategy

Authors searched CENTRAL (The Cochrane Library, 2003, Issue 3) and PubMed (1966 to 2003) using the following strategy:
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(exteriorization or exteriorisation or extra-abdominal or extraabdominal or exp Cesarean Section [methods]) and (uterus or uterine)

W H A T ' S   N E W

 

Date Event Description

12 January 2011 Amended Search updated. Twelve new reports added to Studies awaiting
classification.

 

H I S T O R Y

Protocol first published: Issue 3, 2003
Review first published: Issue 4, 2004

 

Date Event Description

3 November 2008 Amended Converted to new review format.
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D Jacobs-Jokhan wrote the protocol and the review. GJ Hofmeyr commented on and revised earlier draKs of the protocol and the review.
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• University of the Witwatersrand, Johannesburg, South Africa.
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N O T E S

This review updates the previously published Cochrane review entitled 'Uterine exteriorization versus intraperitoneal repair at caesarean
section', which was first published on The Cochrane Library, Issue 1, 1995. A new protocol to update this review was published in Issue 3,
2003, from which this review has been developed.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Cesarean Section  [methods];  Randomized Controlled Trials as Topic;  Uterus  [*surgery]

MeSH check words

Female; Humans; Pregnancy
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