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ABSTRACT
Background

During caesarean section mothers can be in different positions. Theatre tables could be tilted laterally, upwards, downwards or flexed
and wedges or cushions could be used. There is no consensus on the best positioning at present.

Objectives

We assessed all available data on positioning of the mother to determine if there is an ideal position during caesarean section that would
improve outcomes.

Search strategy

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (September 2009), PubMed (1966 to 14 September 2009)

and manually searched the references of retrieved articles.

Selection criteria

Randomised trials of woman undergoing caesarean section comparing different positions.
Data collection and analysis

Two authors assessed eligibility, trial quality and extracted data.

Main results

We identified 17 studies with a total of 683 woman included. We included nine studies and excluded eight studies. Included trials were
of variably quality with small sample sizes. Most comparisons had data from single trials. This is a shortcoming and applicability of
results is limited.

The incidence of air embolism was not affected by head up versus horizontal position (risk ratio (RR) 0.91; 95% confidence interval

(CI) 0.65 to 1.26). We found no change in hypotensive episodes when comparing left lateral tilt (RR 0.11; 95% CI 0.01 to 1.94), right
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lateral tilt (RR 1.25; 95% CI 0.39 to 3.99) and head down tilt (mean difference (MD) -3.00; 95% CI -8.38 to 2.38) with horizontal
positions or full lateral tilt with 15-degree tilt (RR 1.20; 95% CI 0.80 to 1.79). Hypotensive episodes were decreased with manual
displacers (RR 0.11; 95% CI 0.03 to 0.45), a right lumbar wedge compared to a right pelvic wedge (RR 1.64; 95% CI 1.07 to 2.53)
and increased in right lateral tilt (RR 3.30; 95% CI 1.20 to 9.08) versus left lateral tilt.

Position did not affect systolic blood pressure when comparing left lateral tilt (MD 2.70; 95% CI -1.47 to 6.87) or head down tilt (RR
1.07; 95% CI 0.81 to 1.42) to horizontal positions, or full lateral tilt with 15-degree tilt (MD -5.00; 95% CI -11.45 to 1.45). Manual
displacers showed decreased fall in mean systolic blood pressure compared to left lateral tile (MD -8.80; 95% CI -13.08 to -4.52).

Position did not affect diastolic blood pressures when comparing left lateral tilt versus horizontal positions. (MD-1.90; 95% CI -5.28
to 1.48). The mean diastolic pressure was lower in head down tilt (MD -7.00; 95% CI -12.05 to -1.95) when compared to horizontal
positions.

There were no statistically significant changes in maternal pulse rate, five-minute Apgars, maternal blood pH or cord blood pH when
comparing different positions.

Authors’ conclusions

There is limited evidence to support or clearly disprove the value of the use of tilting or flexing the table, the use of wedges and cushions
or the use of mechanical displacers. Larger studies are needed.

PLAIN LANGUAGE SUMMARY

Comparison of different positions that a mother is placed in during caesarean section to improve outcomes for both the mother
and her newborn

Caesarean section is an operation that is performed on many pregnant woman to deliver the baby. During caesarean section the mother
can be placed in a number of positions on the theatre table. Cushions and wedges can also be used to alter her position on the table
and devices can also be used to displace the uterus laterally. This review aimed to assess the best position for the mother to be in during
the surgery.

The review authors identified nine randomised controlled trials with a total of 683 woman included and found that there is little
difference from them to support or disprove the use of different positions, cushions, wedges or displacers. No studies assessed the
impact of position on the risk of surgical complications.

More studies are needed on this topic.

BACKGROUND

Statistics in the United States report a national caesarean section
rate 0f 31% for 2006. The 2005 World Health Organization global
.. . survey which was done in 24 geographic areas and eight countries
Description of the condition in Lai,in America showed a midiagn ES rate of 33% (%/illar 20006).
Caesarean section (CS) is an operation that is performed on a

pregnant woman to deliver her baby by a surgical incision through

the anterior abdominal wall and uterus. CS is the most common

major surgical procedure performed on women and over the past
years the rate of CS has dramatically increased. Global estimates
indicate a CS rate of 15% worldwide, ranging from nearly 4% in
Africa to 29% in Latin America and the Caribbean (Betran 2007).
The preliminary data released by the National Center for Health

Description of the intervention

During a CS the mother can be placed in a number of positions.
For example, the theatre table can be tilted laterally to the right or
left and the head can be tilted upwards or downwards or the table
can be flexed. Wedges and cushions can also be placed under the
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woman to alter the position. These are commonly placed under
the left or right side of the mother to tilt her laterally or under her
head or legs to tilt the head or legs upwards.

Some obstetricians and anaesthetists believe that adjusting the po-
sition of the woman may improve the outcome for both the mother
and baby. The theory behind this is based on beliefs that tilting
the table laterally may prevent aortocaval compression; tilting the
head of the table downwards may reduce the extent to which the
bowel descends into the operative field; and tilting the head up-
wards may reduce the incidence of air embolism. Other practi-
tioners believe that there is no difference and that tilting the bed
actually makes the surgery more difficult.

How the intervention might work

Aortocaval compression occurs during late pregnancy when the
uterus compresses the aorta or inferior vena cava, or both. Such
compression may produce potentially adverse physiological distur-
bances in both the mother and the baby. Although initially thought
to be a problem confined to the supine position, aortocaval com-
pression has also been shown in standing and semirecumbent po-
sitions (Kinsella 1992) and following spinal anaesthesia, even a
true 15° left table tilt position may be associated with aortic com-
pression (Rees 2002). The effects of such compression are thought
to be exacerbated during regional anaesthesia and labour. Obste-
tricians and anaesthetists have traditionally sought to reduce these
disturbances by tilting the mother away from the supine position
and in many centres it is routine practice for women to be placed
immediately in a left tilted position following insertion of spinal
anaesthesia for CS. The tilted position is a compromise between
the need for easy surgical access and the avoidance of aortocaval
compression, and there is no consensus on whether tilting the ta-
ble improves maternal or neonatal outcome. Using wedges to tilt
the mother may reduce aortocaval compression, but could also be
associated with other complications such as reversible sciatic nerve
compression neuropathy (Postaci 2006). Tilting and changing the
position of the table may make the operation more difficult for the
surgeon and could increase the chances of injury to the mother. It
may also increase the time it takes to do the surgery and therefore
increase the risk of sepsis and other complications for the mother.
Venous embolism (most commonly air) can occur during any sur-
gical procedure if the operative field is above the level of the heart.
They occur frequently with the woman in the horizontal position
during caesarean section (Fong 1991) and theoretically raising the
level of the heart above the operative site could decrease the inci-
dence of air entrainment. Some studies have shown that the use
of a flexed 5° to 10° head-up tilt did not decrease the incidence
of venous embolism (Karuparthy 1989) while others have shown
a decrease in the rate of embolism (Robinson 1987). Whether all
these air embolisms are clinically significant is still uncertain.

Why it is important to do this review

At present there is no consensus on the best positioning for the
mother during CS. The purpose of this review is to assess all avail-
able data on positioning of the mother and to determine if there is
an ideal position for the mother during CS that will improve the
outcome for both the mother and child.

OBJECTIVES

To determine, from the best available evidence, the optimal posi-
tioning of the mother during a caesarean section to improve out-
comes for both the mother and the baby.

METHODS

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) only. We would
have included cluster-randomised trials, but we identified none.
We excluded crossover trials and quasi RCTs.

Types of participants
Women undergoing CS.

Types of interventions

Various positions of the mother compared with a neutral supine
position or alternative positions, including:
1. lateral tilg;
2. head raised;
head lowered;
table flexed;

wedges and cushions.

DA

Types of outcome measures

Primary outcomes

1. Air embolisms;
2. maternal hypotension as defined by trial author;
3. maternal hypertension as defined by trial authors
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Secondary outcomes

1. Maternal morbidity (defined as any Illness or disability
occurring as a result of or in relation to pregnancy and
childbirth);

2. neonatal morbidity (defined as any illness or disability
occurring within the first 28 days of life including any grade of
hypoxic Ischaemic encephalopathy and admission to neonatal
intensive care);

3. maternal mortality;

4. neonatal mortality:

5. maternal pulse rate changes as defined by trial authors;

6. changes in maternal blood gas values as defined by trial
author;

7. cord blood gas pH or pH less than 7.2 or low pH as defined
by trial author;

8. five-minute Apgar score less than seven or low Apgar score
at five minutes as defined by trial authors;

9. maternal blood loss;

10. postoperative recovery;

11. complications (defined as any maternal complication
arising from the delivery up until 6 weeks post partum);
12. breastfeeding;

13. patient satisfaction;

14. caregiver satisfaction;

15. cost.

Search methods for identification of studies

Electronic searches

We contacted the Trials Search Co-ordinator to search the
Cochrane Pregnancy and Childbirth Group’s Trials Register
(September 2009).
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 edito-
rial 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 PubMed (1966 to 14 September 2009)
using the strategy given in Appendix 1.

Searching other resources

We manually searched the reference lists of relevant articles.
We did not apply any language restrictions.

Data collection and analysis

Selection of studies

Two review authors independently assessed for inclusion all the
potential studies we identified as a result of the search strategy.
We resolved any disagreement through discussion with the third
author.

Data extraction and management

We designed a form to extract data. For eligible studies two review
authors extracted the data using the agreed form. We resolved
any discrepancies through discussion between authors. We entered
the data into the Review Manager software (RevMan 2008) and
checked them for accuracy.

We did contact authors of the original reports to provide further
details.

We identified no studies that had high levels of missing data that
could have been included.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2008). We resolved
any disagreement by discussion or by involving the third author.

(1) Sequence generation (checking for possible selection
bias)
We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

e adequate (any truly random process, e.g. random number
table; computer random number generator);

e inadequate (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number); or

e unclear.
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(2) Allocation concealment (checking for possible selection
bias)
We described for each included study the method used to conceal
the allocation sequence in sufficient detail and determined whether
intervention allocation would have been foreseen in advance of,
or during recruitment, or changed after assignment.
We assessed the methods as:

e adequate (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e inadequate (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear.

(3) Blinding (checking for possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We judged studies at low risk
of bias if they were blinded, or if we judged that the lack of blinding
could not have affected the results. We assessed blinding separately
for different outcomes or classes of outcomes.
We assessed the methods as:

e adequate, inadequate or unclear for participants;

e adequate, inadequate or unclear for personnel;

e adequate, inadequate or unclear for outcome assessors.

(4) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We stated whether attrition and
exclusions were reported, the numbers included in the analysis at
each stage (compared with the total randomised participants), rea-
sons for attrition or exclusion where reported, and whether miss-
ing data was balanced across groups or was related to outcomes.
Where sufficient information was reported, or could be supplied
by the trial authors, we re-included missing data in the analyses
which we undertook. We assessed methods as:

e adequate; (less than 20% of data is missing);

e inadequate:(more than 20% of data is missing);

e unclear.

(5) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

e adequate (where it was clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review had been reported);

e inadequate (where not all the study’s pre-specified outcomes
had been reported; one or more reported primary outcomes were

not pre-specified; outcomes of interest were reported
incompletely and so could not be used; study failed to include
results of a key outcome that would have been expected to have
been reported);

e unclear.

(6) Other sources of bias

We described for each included study any important concerns we
had about other possible sources of bias.
We assessed whether each study was free of other problems that
could put it at risk of bias:

o yes;

® no;

e unclear.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Handbook (
Higgins 2008). With reference to (1) to (6) above, we assessed
the likely magnitude and direction of the bias and whether we
considered it as likely to impact on the findings. We explored the
impact of the level of bias through undertaking sensitivity analyses
- see Sensitivity analysis.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio

(RR) with 95% confidence intervals (CI).

Continuous data

For continuous data, we used the mean difference if outcomes

were measured in the same way between trials.

Dealing with missing data

For included studies, we noted levels of attrition. We did not
need to explore the impact of including studies with high levels of
missing data in the overall assessment of treatment effect by using
sensitivity analysis.

For all outcomes, we carried out analyses on an intention-to-treat
basis, i.e. we attempted to include all participants randomised to
each group in the analyses. The denominator for each outcome
in each trial was the number randomised minus any participants
whose outcomes are known to be missing.
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Assessment of heterogeneity

We identified substantial heterogeneity (exceeding 50%) in one
outcome (Analysis 7.1 ). We would have investigated this by sub-
group analysis but, due to the fact that there were only two studies
in this analysis, we did not do so. The summary of effects may not
be meaningful for this outcome.

Assessment of reporting biases

We did not suspect reporting bias. If we had we would have at-
tempted to contact study authors asking them to provide missing
outcome data. Where this was not possible, and the missing data
were thought to introduce serious bias, we would have explored
the impact of including such studies in the overall assessment of
results by a sensitivity analysis.

Data synthesis

We carried out statistical analysis using the Review Manager soft-
ware (RevMan 2008). We used fixed-effect inverse variance meta-
analysis for combining data where trials examined the same in-
tervention, and the trials’ populations and methods were judged
sufficiently similar. We did not suspect clinical or methodological
heterogeneity between studies sufficient to suggest that treatment
effects may differ between trials, therefore we did not use random-
effects meta-analysis.

We identified no substantial heterogeneity in a fixed-effect meta-
analysis, therefore we have not repeated the analysis using a ran-
dom-effects method.

Subgroup analysis and investigation of heterogeneity

We planned to carry out the following subgroup analyses but were
unable to due to the small number of trials and the small sample
sizes:

1. caesarean section elective, in labour, or mixed or not stated;

2. fetal presentations (breech, transverse and cephalic);

3. single and multiple pregnancies;

4. fetal gestation;

5. anaesthesia, general, regional or mixed or not stated.
For fixed-effect meta-analyses we would have conducted planned
subgroup analyses classifying whole trials by interaction tests as
described by Decks 2001. For random-effects meta-analyses we
would have assessed differences between subgroups by inspec-
tion of the subgroups’ confidence intervals; non-overlapping con-
fidence intervals indicate a statistically significant difference in
treatment effect between the subgroups.

Sensitivity analysis

We would have excluded trials with inadequate or unclear alloca-
tion concealment to assess the effect on the findings if there were
more trials with larger sample sizes.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

We identified 17 studies and included nine studies (see
Characteristics of included studies). We excluded seven studies (see
Characteristics of excluded studies). The total number of woman

included was 683.

Risk of bias in included studies

Kundra 2007 used computer-generated numbers and sealed en-
velopes. Rees 2002 and Zhou 2008 used number lists with sealed
envelopes. Karuparthy 1989 and Matorras 1998 used number ta-
bles. Lew 1993 randomised participants by the drawing of lots and
Brock-Utne 1978, Miyabe 1997 and Zheng 2001 used the word
’random’ to refer to allocation without specifying the mechanism.
Concealment of allocation was thus not optimal in most of the
trials.

Blinding of the surgeon and anaesthetist after allocation was diffi-
cult as it compared different positions. Kundra 2007 blinded the
attending anaesthetist to the haemodynamic parameters and the
attending paediatrician to the allocated groups. The other studies
do not mention any forms of blinding.

Brock-Utne 1978 reported that four patients had severe hypoten-
sion and excluded these patients. We re-included these patients in
our data extraction in the relevant group.

Two woman were withdrawn after allocation due to anaesthetic
complications in the Rees 2002 study. It is unlikely that this af-
fected the results of this trial materially.

See Figure 1 and Figure 2.
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Figure 1. Methodological quality graph: review authors’ judgments about each methodological quality item
presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgments about each methodological quality
item for each included study.
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Effects of interventions

20° left lateral tilt versus horizontal position

Maternal position did not influence the incidence of hypotension
when comparing a 20° left lateral tilt versus a horizontal position
(RR0.115 95% CI 0.01 to 1.94, Analysis 1.1).

There were no changes in systolic and diastolic blood pressures
when comparing a 20° left lateral tilt versus a horizontal position
(mean difference (MD) 2.70 mmHg; 95% CI -1.47 to 6.87,
Analysis 1.2) (MD -1.90 mmHg: 95% CI -5.28 to 1.48, Analysis
1.3).

One trial showed no statistical difference when comparing a 20°
lateral tilt to the supine position five minutes after spinal anaes-
thesia for maternal pulse rate changes (MD 2.50; 95% CI -1.86
to 6.86, Analysis 1.4) or five minute Apgar scores (RR 0.98; 95%
CI0.25 to 3.81, Analysis 1.5) or cord blood pH less than 7.2 (RR
1.06; 95% CI 0.66 to 1.69, Analysis 1.6), or in cord blood pH
(MD 0.01; 95% CI -0.01 to 0.03, Analysis 1.7) .

Full left lateral tilt versus a 15° left lateral tilt

Maternal position did not influence the incidence of hypotension
when comparing a full lateral tilt versus a 15° tilt (RR 1.20; 95%
CI 0.80 to 1.79, Analysis 2.1).

There were no changes in systolic and diastolic blood pressures
when comparing a full lateral tilt to a 15° tile (MD -5.00 mmHg;
95% CI -11.45 to 1.45, Analysis 2.2).

Right lateral tilt versus horizontal position

Maternal position did not influence the incidence of hypotension
when comparing a right lateral tilt versus a horizontal position

(RR 1.25; 95% CI 0.39 to 3.99, Analysis 3.1).

Right lateral tilt versus left lateral tilt

When a right lateral tilt was compared to a left lateral tilt the
number of hypotensive events was higher in the right lateral tilt
group (RR 3.30; 95% CI 1.20 to 9.08, Analysis 4.1). There was
no statistical difference in the incidence of hypertensive events in
this trial (RR 3.52; 95% CI 0.41 to 30.14, Analysis 4.2).

There was a statistical difference in maternal blood gas pH values
(MD -0.40; 95% CI -0.72 to -0.08, Analysis 4.3).

There was a statistically significant difference in umbilical artery
cord blood gas pH (MD 1.80; 95% CI 1.34 to 2.26, Analysis 4.4)
and in umbilical venous cord blood gas pH values (MD 2.90; 95%
CI 2.33 to 3.47, Analysis 4.5) when a left lateral tilt was compared
to a right lateral tilt.

Manual displacer versus 15° left lateral tilt

When a manual displacer was compared with a 15° left lateral tilt
it was found that the incidence of hypotensive events was lower
in the manual displacer group (two events versus 18 events) (RR
0.11; 95% CI 0.03 to 0.45, Analysis 5.1) and that there was a
lower fall in mean systolic blood pressure in the manual displacer
group (MD -8.80 mmHg; 95% CI-13.08 to -4.52, Analysis 5.2).
There were no maternal mortalities in either group.

10° head down tilt versus horizontal position

When a 10° head down tilt was compared with the horizontal
position there was no difference in the incidence of hypotension
(RR 1.07; 95% CI 0.81 to 1.42, Analysis 6.1) or in changes in
systolic blood pressure (MD -3.00 mmHg; 95% CI-8.38 to 2.38,
Analysis 6.2), but there was a statistically significant difference in
diastolic blood pressure. The mean diastolic pressure was lower in
the head down tilt group (MD -7.00 mmHg; 95% CI -12.05 to
-1.95, Analysis 6.3).

5° to 10° head up tilt versus horizontal position

The incidence of air embolisms was not affected by a head up ilt
versus a horizontal position. (RR 0.91; 95% CI 0.65 to 1.26),
see Analysis 7.1. There is significant heterogeneity in this analysis.
This may be due to how an episode of an air embolism was diag-
nosed.

12 cm right pelvic wedge versus 12 cm right lumbar
wedge

There were fewer hypotensive events when using a 12 cm lumbar
wedge compared to a 12 cm pelvic wedge (RR 1.64; 95% CI 1.07
to 2.53 Analysis 8.1).

There was no statistical difference in cord blood pH values (MD
-0.00; 95% CI -0.01, 0.00, Analysis 8.2).

Secondary outcomes

No studies reported on maternal morbidity, neonatal morbidity,
neonatal mortality, maternal blood loss, postoperative recovery,
complications, breastfeeding, patient satisfaction, caregiver satis-

faction or cost.

DISCUSSION
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Summary of main results

The review is based on limited evidence and this limits the appli-
cability of the results. We assessed only 17 studies for inclusion,
of which we included only nine. The total number of women in-
cluded in this review is 713.

The methodological quality of the included studies was satisfac-
tory, although the data reported in the included trials were limited.
No studies reported on maternal morbidity, neonatal morbidity,
neonatal mortality, maternal blood loss, postoperative recovery,
complications, breastfeeding, patient satisfaction, caregiver satis-
faction or cost.

All the analyses are based on a small number of women and only
one analysis is based on more than one study.

There were two studies that compared a 200 left lateral tilt versus
horizontal position. One study with only 20 participants showed
that maternal position did not influence the incidence of hypoten-
sion. The other study with 204 participants showed that there
were no statistically significant changes in systolic and diastolic
blood pressures.

One study with 28 participants compared a full left lateral tilt to
a 15° left lateral tilt. Here maternal position did not influence the
incidence of hypotension and there were no statistically significant
changes in systolic and diastolic blood pressures.

When a right lateral tilt was compared to a horizontal position,
one trial with 40 participants found that maternal position did
not influence the incidence of hypotension.

When a right lateral tilt was compared to a left lateral tilt the
number of hypotensive events was higher in the right lateral tilt
group and there was no statistical difference in the incidence of
hypertensive events in this single trial of 79 woman.

A single trial with 90 participants compared a manual displacer
compared with a 15° left lateral tilt. The incidence of hypotensive
events was lower in the manual displacer group (two events versus
18 events) and that there was a lower fall in mean systolic blood
pressure in the manual displacer group. More trials are needed
before this intervention can be recommended.

When a 10° head down tilt was compared with the horizontal
position there was no difference in the incidence of hypotension
or in changes in systolic blood pressure but there was a statistically
significant difference in diastolic blood pressure. The mean dias-
tolic pressure was lower in the head down tilt group (MD -7.00
mmHg; 95% CI -12.05 to -1.95, Analysis 6.3).

Two studies, with a total number of 130 participants, evaluated
the incidence of air embolisms. The incidence of air embolisms
was not affected by a head up tilt versus a horizontal position.
There was significant heterogeneity in this analysis and this is most
likely due to the method used to diagnose an air embolism. One
study (Karuparthy 1989) with 100 participants used a Doppler
ultrasound transducer to diagnose air embolisms. The second trial
(Lew 1993) with 30 participants diagnosed air embolisms by an
increased expired nitrogen concentration.

One study with 60 participants compared a 12cm right pelvic

wedge versus a right lumbar wedge. There were fewer hypotensive
events when using a 12 cm lumbar wedge compared to a 12 cm
pelvic wedge but again this was a very small sample size and based
on only one trial.

No studies have assessed the impact of position on the risk for
surgical complications.

There were insufficient studies to do the planned subgroup anal-

yses.

Overall completeness and applicability of
evidence

Small sample size is a serious shortcoming in all of the outcomes,
particularly as most of the results were "No difference’. It is quite
possible that important differences were missed because of inad-
equate sample sizes. For this reason applicability of the results is
limited.

The effect of position may also vary with different clinical situa-
tions, for example aortocaval compression may be more problem-
atic in woman with multiple pregnancy, macrosomia or polyhy-
dramnios.

Quality of the evidence

The findings must be interpreted with care because of variable
trial quality, small numbers studied and each comparison had data
from a single trial only.

Potential biases in the review process

None known.

Agreements and disagreements with other
studies or reviews

No other reviews or studies on this topic have been identified.

AUTHORS’ CONCLUSIONS

Implications for practice

There is limited evidence to support or clearly disprove the value
of the use of left lateral tilt, right lateral tilt, head up or head down
position, the use of wedges and cushions, flexion of the table or
the use of a mechanical displacer.

Implications for research

Larger studies are needed to determine possible benefits and risk
for various positions with greater certainty.

Maternal position during caesarean section for preventing maternal and neonatal complications (Review) 10
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



ACKNOWLEDGEMENTS

We thank Frances Kellie, Denise Atherton, Lynn Hampson, Sonja
Henderson and the Cochrane Pregnancy and Childbirth Review
Group team for technical assistance with the review.

We thank Richard Sidaway for the translation of Amaro 1998,
and Lixia Dou, for the translation of Zheng 2001.

As part of the pre-publication editorial process, this review has been
commented on by two peers (an editor and referee who is external
to the editorial team), a member of the Pregnancy and Childbirth
Group’s international panel of consumers and the Group’s Statis-
tical Adviser.

REFERENCES

References to studies included in this review

Brock-Utne 1978 {published data only}
Brock-Utne ]G, Buley RJR, Downing JW, Cuerden C. Advantages
of left over right lateral tilt for caesarean section. South African

Medical Journal 1978;54:489-92.

Karuparthy 1989 {published data only}
Downing JW, Karuparthy VR, Husain FJ, Knape KG, Blanchard J,
Solomon D, et al.Posture and the incidence of venous air embolism
(VAE) during cesarean section (CS). Anesthesiology 1989;71:A910.
Karuparthy VR, Downing JW, Husain FJ, Knape KG, Blanchard ],
Solomon D, et al.Incidence of venous air embolism during cesarean
section is unchanged by the use of a 5 to 10° head-up tilt.
Anaesthesia & Analgesia 1989;69:620-3.

Kundra 2007 {published data only}
Kundra P, Khanna S, Habeebullah S, Ravishankar M. Manual
displacement of the uterus during caesarean section. Anaesthesia

2007;62:460-5.

Lew 1993 {published data only}
Lew TWK, Tay DHB, Thomas E. Venous air embolism during
cesarean section: more common than previously thought. Obstetric

Anesthesia 1993;77:448-52.

Matorras 1998 {published data only}
Matorras R, Tacuri C, Anibal N, Gutierrez de Teran G, Cortes J.
Lack of benefits of left tilt in emergent cesarean sections: a
randomised study of cardiotocography, cord acid-base status and

other parameters of the mother and the fetus. Journal of Perinatal
Medicine 1998;26:284-92.

Miyabe 1997 {published data only}
Miyabe M, Sato S. The effect of head-down tilt position on arterial
blood pressure after spinal anesthesia for cesarean delivery. Regional
Anesthesia 1997;22:239-42.

Rees 2002 {[published data only}
Rees SG, Thurlow JA, Gardner IC, Scrutton MJL, Kinsella SM.
Maternal cardiovascular consequences of positioning after spinal
anaesthesia for caesarean section: left 15° table tilt vs. left lateral.

Anaesthesia 2002;57:15-20.

Zheng 2001 {published data only}
Zheng L. Effect of blood pressure of cesarean section patients in
different postures. Chinese Nursing Research 2001;15:325-6.

Zhou 2008 {[published data only}
Zhou ZQ, Shao Q, Zeng Q, Song J, Yang J]J. Lumbar wedge versus
pelvic wedge in preventing hypotension following combined spinal

epidural anaesthesia for caesarean delivery. Anaesthesia and Intensive

Care 2008;36(6):835-9.

References to studies excluded from this review

Abouleish 1980 {published data only}
Abouleish E, Kang YG, Uram M, McKenzie R. Impedance
cardiography and uterine displacement devices. Anaesthesiology

1980;3:S321.

Alahuhta 1994 {published data only}
Alahuhta S, Karinen J, Lumme R, Jouppila R, Hollmen Al Jouppila
P. Uteroplacental haemodynamics during spinal anaesthesia for
caesarean section with two types of uterine displacement.

International Journal of Obstetric Anesthesia 1994;3:187-92.

Amaro 1998 {published data only}
Amaro AR, Capelli EL, Cardoso MMSC, Rosa MCR, Carvalho
JCA. Manual left uterine displacement or modified Crawford’s
edge. A comparative study in spinal anesthesia for Cesarean
delivery [Deslocamento uterino manual ou cunha de Crawford
modificada? Estudo comparativo em raquianestesia para
cesarianas|. Revista Brasileira De Anestesiologia 1998;48:99-104.

Buley 1977 {published data only}
Buley RJR, Downing JW, Brock- Utne JG, Cuerden C. Right
versus left lateral tilt for caesarean section. British Journal of

Anaesthesia 1977;49:1009-15.

Clemetson 1973 {published data only}
Clemetson CAB, Hassan R, Mallikarjuneswara ZVR, Wallace G.
Tilt-bend cesarean section. Obstetrics & Gynecology 1973;42:290-8.

Crawford 1972 {published data only}
Crawford JS, Burton M, Davies P. Time and lateral tilt at caesarean
section. British Journal of Anaesthesia 1972;44:477-83.

Maternal position during caesarean section for preventing maternal and neonatal complications (Review) I
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Downing 1974 {published data only}
Downing JW, Coleman AJ, Mahomedy MC, Jeal DE, Mahomedy
YH. Lateral table tilt for caesarean section. Anaesthesia 1974;29:
696-703.

Sanchez 1985 {published data only}
Sanchez JC, Gallo M, Llamas C, Torres A, Arbues J. Perinatal
effects of cesarian section in left lateral position (15%) vs supine

position. Archives of Gynecology 1985;237 (Suppl 1):123.

Additional references

Betran 2007
Betran AP, Merialdi M, Lauer JA, Bing-Shun W, Thomas J, Van
Look P, et al.Rates of caesarean section: analysis of global, regional
and national estimates. Paediatric and Perinatal Epidemiology 2007;
21(2):98-113.

Deeks 2001
Deeks JJ, Altman DG, Bradburn M]J. Statistical methods for
examining heterogeneity and combining results from several studies
in meta-analysis. In: Egger M, Davey Smith G, Altman DG editor
(s). Systematic reviews in health care: meta-analysis in context.
London: BMJ Books, 2001.

Fong 1991
Fong ], Gadalla E, Druzin M. Venous emboli occurring caesarean
section: the effect of patient position. Canadian Journal of
Anaesthesia 1991;38(2):191-5.

Higgins 2008
Higgins JPT, Green S, editors. Cochrane Handbook for Systematic
Reviews of Interventions Version 5.0.1 [updated September 2008].
The Cochrane Collaboration, 2008. Available from www.cochrane-
handbook.org.

Kinsella 1992
Kinsella SM, Whitwam ]G, Spencer JA. Reducing aortocaval
compression: how much tilt is enough. BMJ 1992;305(6853):
539-40.

Postaci 2006
Postaci A, Karabeyoglu I, Erdogan G, Turan O, Dikmen B. A case
of sciatic neuropathy after caesarean section under spinal
anaesthesia. International Journal of Obstetric Anesthesia 2006515
(4):317-9.

RevMan 2008
The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). 5.0. Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2008.

Robinson 1987
Robinson DA, Albin MS. Venous air embolism and cesarean

section. Anesthesiology 1987;66(1):93—4.

Villar 2006
Villar J, Valladares E, Wojdyla D, Zavaleta N, Carroli G, Velazco A,
et al.Caesarean delivery rates and pregnancy outcomes: the 2005
WHO global survey on maternal and perinatal health in Latin
America. Lancet 2006;367(9525):1819-29.

* Indicates the major publication for the study

Maternal position during caesarean section for preventing maternal and neonatal complications (Review) 12
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Brock-Utne 1978

Methods Randomly allocated.

Participants 79 participants (42 intervention, 37 in control) who underwent elective CS.

Interventions Intervention: 15° tilt to the right with a wedge.
Control: 15° tilt to the left with a wedge.

Outcomes Maternal hypertension and hypotension.

Notes Data have been revised to include 4 woman who were initially excluded due to the fact
that they developed hypotension.
Included term patients with good placental function and intact membranes with single-
ton pregnancies. Excluded obese patients.

Risk of bias

Item Authors’ judgement  Description

Adequate sequence generation? Unclear Author emailed, no response.
Allocation concealment? Unclear Author emailed, no response.
Blinding? Unclear Author emailed, no response.
All outcomes

Incomplete outcome data addressed? Yes

All outcomes

Free of selective reporting? Yes

Free of other bias? Yes

Karuparthy 1989
Methods Randomised controlled trial.
Participants 100 participants (50 intervention, 50 control) undergoing elective or emergent CS.
Interventions Intervention: 5° to 10° head up tilt.
Control: horizontal.
All patients had a 15° left lateral dilt.
Outcomes Incidence of air embolisms.
Maternal position during caesarean section for preventing maternal and neonatal complications (Review) 13
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Karuparthy 1989  (Continued)

Notes Excluded patients who needed immediate CS.
Included singleton pregnancy, patients were normovolemic.
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Random number tables.
Allocation concealment? Unclear Unlikely.
Blinding? No
All outcomes
Incomplete outcome data addressed? Yes
All outcomes
Free of selective reporting? Yes
Free of other bias? Yes

Kundra 2007
Methods Randomised controlled trial.
Participants 90 pregnant woman (45 intervention, 45 control) undergoing elective or emergency CS
under a subarachnoid block.
Interventions Intervention: supine with no lateral tilt with manual displacement of the uterus.
Control:15° lateral tilt.
Outcomes Maternal hypotension, death, fall in systolic blood pressure.
Notes Full term pregnancies, ASA physical status 1 or 2.
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Computer-generated randomised numbers.
Allocation concealment? Yes Sealed envelopes.
Blinding? Yes Anaesthetist and paediatrician blinded.
All outcomes
Incomplete outcome data addressed? Yes

All outcomes

Maternal position during caesarean section for preventing maternal and neonatal complications (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kundra 2007  (Continued)

Free of selective reporting?

Yes

Free of other bias?

Yes

Lew 1993
Methods Randomised controlled trial.
Participants 30 participants (15 intervention, 15 control) undergoing elective CS under general
anaesthesia.
Interventions Control: placed in the horizontal position.
Intervention: 10° reverse Trendelenburg tilt.
In both groups a left lateral tilt was maintained.
Outcomes Incidence of venous air embolisms.
Notes Patients were ASA physical status 1 or 2, singleton pregnancy.
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Drawing of lots.
Allocation concealment? No
Blinding? No
All outcomes
Incomplete outcome data addressed? Yes
All outcomes
Free of selective reporting? Yes
Free of other bias? Yes

Matorras 1998

Methods Randomised controlled trial.
Participants 204 participants (103 intervention, 101 control) undergoing elective or emergency CS.
Interventions Intervention: 20° table tilt to the left.
Control: supine position.
Outcomes Neonatal Apgar scores, maternal blood pressure, maternal pulse rate, cord blood gas

values.

Maternal position during caesarean section for preventing maternal and neonatal complications (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Matorras 1998 (Continued)

Notes Excluded multiple pregnancies, included if gestational age of over 36 weeks, patients
had to have a longitudinal lie, excluded congenital abnormalities, excluded patients in
which internal monitoring was contraindicated (infectious risk or placenta praevia). 177
patients had general anaesthesia, 27 patients had spinal anaesthesia.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Number table.

Allocation concealment? No

Blinding? No

All outcomes

Incomplete outcome data addressed? Yes

All outcomes

Free of selective reporting? Yes

Free of other bias? Yes

Miyabe 1997

Methods Randomised controlled trial.

Participants 34 participants (17 control, 17 intervention) under going elective CS with spinal anaes-
thesia.

Interventions Intervention: head down 10° tilt.
Control: horizontal.
In both groups a wedge was placed under the right hip or the table was rotated in a
counterclockwise direction to provide a left uterine displacement.

Outcomes Hypotension and maternal blood pressure.

Notes Term singleton pregnancies.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear No response from author via email.

Allocation concealment? Unclear No response from author via email.
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Miyabe 1997  (Continued)

Blinding? Unclear No response from author via email.
All outcomes

Incomplete outcome data addressed? Yes

All outcomes

Free of selective reporting? Yes

Free of other bias? Yes

Rees 2002
Methods Randomised controlled trial.
Participants 60 participants (31 control, 29 intervention) undergoing elective CS under spinal anaes-
thesia.
Interventions Intervention: full left lateral position.
Control: 15° left lateral tilt.
Outcomes Hypotension, maternal systolic blood pressure
Notes 2 patients withdrawn due to problems with spinal anaesthesia.
Singleton term pregnancies (36 completed weeks). Excluded patients with pre-eclampsia,
obesity, intrauterine growth restriction or fetal distress.
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Number list.
Allocation concealment? Yes Sealed envelopes.
Blinding? No
All outcomes
Incomplete outcome data addressed? Yes
All outcomes
Free of selective reporting? Yes
Free of other bias? Yes

Maternal position during caesarean section for preventing maternal and neonatal complications (Review)
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Zheng 2001

Methods Randomised controlled trial.
Participants 60 participants (20 supine, 20 intervention 1, 20 intervention 2).
Interventions Control: supine.
Intervention 1: left oblique.
Intervention 2: right oblique.
Outcomes Hypotension, changes in maternal blood pressure and pulse.
Notes Translated article.
Singleton pregnancy.
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Unclear Described as randomised but no details given on how

the patients were randomised.

Allocation concealment? Unclear Not stated but unlikely.
Blinding? Unclear Not stated but unlikely.
All outcomes

Incomplete outcome data addressed? Yes

All outcomes

Free of selective reporting? Yes

Free of other bias? Yes

Zhou 2008

Methods Randomised control trial.

Participants 60 term patients undergoing elective CS under spinal anaesthesia.

Interventions Control: 12 cm right lumbar wedge. Experimental: 12 cm right pelvic wedge.
Outcomes Hypotension, cord blood gas values, time of incision to closure, time of incision to

delivery.

Notes

Risk of bias

Item Authors’ judgement Description
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Zhou 2008 (Continued)

Adequate sequence generation? Yes Random digit table.
Allocation concealment? Yes Sealed envelopes.
Blinding? No

All outcomes

Incomplete outcome data addressed? Yes

All outcomes

Free of selective reporting? Yes

Free of other bias? Yes

ASA: American Society of Anesthesiologists

CS: caesarean section

Characteristics of excluded studies /ordered by study ID]

Abouleish 1980  Both a uterine displacement device and a wedge were used on each patient.

Alahuhta 1994 Not randomised. No information on how 14 patients were randomised and another 8 patients were added to the

study who were not randomised and were put in the experimental group.

Amaro 1998 No information about randomisation.

Buley 1977 Quasi-randomisation using hospital numbers.

Clemetson 1973 Randomisation not adequate. (Alternate woman were placed in control and experimental group.)

Crawford 1972 No information about randomisation or patient selection. Data on infants are not complete.

Downing 1974  Quasi-randomisation using odd versus even hospital numbers or alternate days.

Sanchez 1985 Not randomised.
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DATA AND ANALYSES

Comparison 1. 20° left lateral tilt versus horizontal position

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

Risk Ratio (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

1 Hypotension 1 40
2 Maternal systolic pressure at 5 1 204
minutes after spinal anaesthesia
was administered
3 Maternal diastolic pressure at 5 1 204 Mean Difference (IV, Fixed, 95% CI)
minutes after spinal anaesthesia

was administered

4 Maternal pulse rate at 5 minutes 1 204 Mean Difference (IV, Fixed, 95% CI)
after spinal anaesthesia was
administered

5 Neonatal Apgar score less than 7 1 204 Risk Ratio (M-H, Fixed, 95% CI)

at 5 minutes

6 Cord blood gas pH less than 7.2 1 204 Risk Ratio (M-H, Fixed, 95% CI)
7 Umbilical artery cord blood gas 1 204 Mean Difference (IV, Fixed, 95% CI)
pH values

0.11 [0.01, 1.94]
2.70 [-1.47, 6.87]

-1.90 [-5.28, 1.48]

2.5 [-1.86, 6.86]

0.98 [0.25, 3.81]

1.06 [0.66, 1.69]
0.01 [-0.01, 0.03]

Comparison 2. Full left lateral tilt versus a 15° left lateral tilt

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Hypotension 1 58 Risk Ratio (M-H, Fixed, 95% CI)
2 Mean systolic maternal blood 1 58 Mean Difference (IV, Fixed, 95% CI)
pressure

1.20 [0.80, 1.79]
5.0 [-11.45, 1.45]

Comparison 3. Right lateral tilt versus horizontal position

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Hypotension 1 40 Risk Ratio (M-H, Fixed, 95% CI)

1.25 [0.39, 3.99]

Maternal position during caesarean section for preventing maternal and neonatal complications (Review)
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Comparison 4. Right lateral tilt versus left lateral tilt

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Hypotension 1 79 Risk Ratio (M-H, Fixed, 95% CI)

2 Hypertension 1 79 Risk Ratio (M-H, Fixed, 95% CI)

3 Maternal blood gas pH values 1 75 Mean Difference (IV, Fixed, 95% CI)

4 Umbilical artery cord blood gas 1 75 Mean Difference (IV, Fixed, 95% CI)
pH values

5 Umbilical venous cord blood gas 1 75 Mean Difference (IV, Fixed, 95% CI)
pH values

3.30 [1.20, 9.08]
3.52 [0.41, 30.14]
-0.40 [-0.72, -0.08]
2.90 [2.33, 3.47]

1.80 [1.34, 2.26]

Comparison 5. Manual displacer versus 15° left lateral tilt

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

1 Hypotension 1 90
2 Amount of fall in systolic blood 1 90
pressure mmHg

3 Maternal mortality 1 90 Risk Ratio (M-H, Fixed, 95% CI)

0.11 [0.03, 0.45]
8.8 [-13.08, -4.52]

Not estimable

Comparison 6. 10° head down tilt versus horizontal position

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Hypotension 1 34 Risk Ratio (M-H, Fixed, 95% CI)
2 Maternal systolic blood pressure 1 34 Mean Difference (IV, Fixed, 95% CI)
3 Maternal diastolic blood pressure 1 34 Mean Difference (IV, Fixed, 95% CI)

1.07 [0.81, 1.42]
-3.0 [-8.38, 2.38]
7.0 [-12.05, -1.95]

Comparison 7. 5° to 10° head up tilt versus horizontal position

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Air embolisms 2 130 Risk Ratio (M-H, Fixed, 95% CI)

0.91 [0.65, 1.20]
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Comparison 8. 12 cm right pelvic wedge versus 12 cm right lumbar wedge

Statistical method

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

. No. of No. of
Outcome or subgroup title studies participants
1 Hypotension 60
2 Cord blood gas pH values 60 Mean Differe

nce (IV, Fixed, 95% CI)

1.64 [1.07, 2.53]
-0.00 [-0.01, 0.00]

Analysis 1.1. Comparison | 20° left lateral tilt versus horizontal position, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: | 20 left lateral tilt versus horizontal position

Outcome: | Hypotension

Study or subgroup Lateral Tilt Supine Position Risk Ratio Weight Risk Ratio
n/N n/N IV,Fixed,95% Cl IV,Fixed 95% Cl

Zheng 2001 0/20 4120 H T 100.0 % 0.11 001, 194]
Total (95% CI) 20 20 —— 100.0 % 0.11 [ 0.01, 1.94 ]
Total events: O (Lateral Tilt), 4 (Supine Position)
Heterogeneity: not applicable
Test for overall effect: Z = 1.51 (P =0.13)

001 0.1 | 10 100

Favours left lateral tilt

Favours horizontal
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Analysis 1.2. Comparison | 20° left lateral tilt versus horizontal position, Outcome 2 Maternal systolic
pressure at 5 minutes after spinal anaesthesia was administered.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: | 20 left lateral tilt versus horizontal position

Outcome: 2 Maternal systolic pressure at 5 minutes after spinal anaesthesia was administered

Study or subgroup Lateral Tilt Supine Position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

Matorras 1998 103 1309 (15.8) 101 1282 (14.6) 100.0 % 270[-147,687]
Total (95% CI) 103 101 100.0 % 2.70[-1.47,6.87 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.27 (P = 0.20)

-100

Favours left lateral

-50 0 50 100

Favours horizontal

Analysis 1.3. Comparison | 20° left lateral tilt versus horizontal position, Outcome 3 Maternal diastolic
pressure at 5 minutes after spinal anaesthesia was administered.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: | 20 left lateral tilt versus horizontal position
Outcome: 3 Maternal diastolic pressure at 5 minutes after spinal anaesthesia was administered
Study or subgroup  Lateral Tilt Supine Position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
Matorras 1998 103 75(112) 101 769 (13.3) 100.0 % -190[-5.28, 148]
Total (95% CI) 103 101 100.0 % -1.90 [ -5.28, 1.48 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.10 (P = 0.27)

-100

Favours lateral tilt

-50 0 50 100

Favours horizontal
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Analysis 1.4. Comparison | 20° left lateral tilt versus horizontal position, Outcome 4 Maternal pulse rate at
5 minutes after spinal anaesthesia was administered.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: | 20 left lateral tilt versus horizontal position

Outcome: 4 Maternal pulse rate at 5 minutes after spinal anaesthesia was administered

Study or subgroup Lateral Tilt Supine Position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

Matorras 1998 103 99 (14.7) 101 96.5 (17) 100.0 % 250 [-1.86, 686 ]
Total (95% CI) 103 101 100.0 % 2.50 [ -1.86, 6.86 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.12 (P = 0.26)
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Analysis 1.5. Comparison | 20° left lateral tilt versus horizontal position, Outcome 5 Neonatal Apgar score
less than 7 at 5 minutes.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: | 20 left lateral tilt versus horizontal position

Outcome: 5 Neonatal Apgar score less than 7 at 5 minutes

Study or subgroup Lateral Tilt Supine Position Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

Matorras 1998 4/103 4/101 + 100.0 % 098[025,381]
Total (95% CI) 103 101 — 100.0 % 0.98 [ 0.25, 3.81 ]
Total events: 4 (Lateral Tilt), 4 (Supine Position)
Heterogeneity: not applicable
Test for overall effect: Z = 0.03 (P = 0.98)

00l 0.1 | 10 100
Favours left lateral Favours horizontal
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Analysis 1.6. Comparison | 20° left lateral tilt versus horizontal position, Outcome 6 Cord blood gas pH

less than 7.2.
Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: | 20 left lateral tilt versus horizontal position

Outcome: 6 Cord blood gas pH less than 7.2

Study or subgroup Lateral Tilt Supine Position Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl

Matorras 1998 27/103 25/101 100.0 % 1.06 [ 0.66, 1.69 ]
Total (95% CI) 103 101 100.0 % 1.06 [ 0.66, 1.69 |
Total events: 27 (Lateral Tilt), 25 (Supine Position)
Heterogeneity: not applicable
Test for overall effect: Z = 024 (P = 0.81)

0.0l 0.1 | 10 100
Favours left lateral Favours horizontal

Analysis 1.7. Comparison | 20° left lateral tilt versus horizontal position, Outcome 7 Umbilical artery cord

blood gas pH values.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: | 20 left lateral tilt versus horizontal position

Outcome: 7 Umbilical artery cord blood gas pH values

Study or subgroup Lateral Tilt Supine Position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

Matorras 1998 103 7.24 (0.06) 101 7.23 (0.06) 100.0 % 00! [-0.01,003]
Total (95% CI) 103 101 100.0 % 0.01 [ -0.01, 0.03 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.19 (P = 0.23)
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Analysis 2.1. Comparison 2 Full left lateral tilt versus a 15° left lateral tilt, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: 2 Full left lateral tilt versus a |5 left lateral tilt

Outcome: | Hypotension

Study or subgroup Full lateral tilt 15 tilt Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl
Rees 2002 19/28 17/30 100.0 % 120080, 1.79]
Total (95% CI) 28 30 100.0 % 1.20 [ 0.80, 1.79 |
Total events: 19 (Full lateral tilt), 17 (15 tilt)
Heterogeneity: not applicable
Test for overall effect: Z = 0.88 (P = 0.38)
00l 0.1 | 10 100
Favours full lateral Favours 15 left

Analysis 2.2. Comparison 2 Full left lateral tilt versus a 15° left lateral tilt, Outcome 2 Mean systolic

maternal blood pressure.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: 2 Full left lateral tilt versus a 15 left lateral tift

Outcome: 2 Mean systolic maternal blood pressure

Study or subgroup Full lateral titt I5 tilt Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV Fixed,95% ClI

Rees 2002 28 120 (13) 30 125 (12) 100.0 % -500 [-1145, 1.45]
Total (95% CI) 28 30 100.0 % -5.00 [ -11.45, 1.45 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.52 (P = 0.13)
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Analysis 3.1. Comparison 3 Right lateral tilt versus horizontal position, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 3 Right lateral tilt versus horizontal position

Outcome: | Hypotension
Study or subgroup Right lateral tilt Horizontal position Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl
Zheng 2001 520 4120 . 100.0 % 125[0.39,399]
Total (95% CI) 20 20 — 100.0 % 1.25[0.39,3.99 |

Total events: 5 (Right lateral tilt), 4 (Horizontal position)

Heterogeneity: not applicable
Test for overall effect: Z =038 (P = 0.71)
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Favours right lateral Favours left lateral

Analysis 4.1. Comparison 4 Right lateral tilt versus left lateral tilt, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 4 Right lateral tilt versus left lateral tilt

Outcome: | Hypotension

Study or subgroup I5 tilt to the right I5 tilt to the left Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H,Fixed,95% ClI

Brock-Utne 1978 I5/42 4737 i 1000 % 330 1.20,9.08 ]
Total (95% CI) 42 37 - 100.0 % 3.30 [ 1.20, 9.08 ]
Total events: |5 (15 tilt to the right), 4 (15 tilt to the left)
Heterogeneity: not applicable
Test for overall effect: Z = 2.32 (P = 0.020)
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Analysis 4.2. Comparison 4 Right lateral tilt versus left lateral tilt, Outcome 2 Hypertension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 4 Right lateral tilt versus left lateral tilt
Outcome: 2 Hypertension
Study or subgroup I'5 tilt to the right I5 tilt to the left Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
Brock-Utne 1978 4142 1/37 —i 100.0 % 352[041,30.14]
Total (95% CI) 42 37 — 100.0 % 3.52 [ 0.41, 30.14 ]
Total events: 4 (15 tilt to the right), | (15 tilt to the left)
Heterogeneity: not applicable
Test for overall effect: Z = 1.15 (P = 0.25)
0.0l 0.1 | 10 100
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Analysis 4.3. Comparison 4 Right lateral tilt versus left lateral tilt, Outcome 3 Maternal blood gas pH values.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 4 Right lateral tilt versus left lateral tilt
Outcome: 3 Maternal blood gas pH values
Study or subgroup 15 tilt to the right |5 tilt to the left Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV,Fixed,95% Cl
Brock-Utne 1978 38 39.3 (0.8) 37 39.7 (0.6) 100.0 % -040[-0.72,-0.08 ]
Total (95% CI) 38 37 100.0 % -0.40 [ -0.72, -0.08 |

Heterogeneity: not applicable
Test for overall effect: Z = 2.45 (P = 0.014)
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Analysis 4.4. Comparison 4 Right lateral tilt versus left lateral tilt, Outcome 4 Umbilical artery cord blood

gas pH values.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 4 Right lateral tilt versus left lateral tilt

Outcome: 4 Umbilical artery cord blood gas pH values

Study or subgroup 5 tilt to the right |5 tilt to the left Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

Brock-Utne 1978 38 552 (1.1) 37 523 (14) 100.0 % 290[233,347]
Total (95% CI) 38 37 100.0 % 2.90 [ 2.33, 3.47 ]

Heterogeneity: not applicable
Test for overall effect: Z = 9.96 (P < 0.00001)
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Analysis 4.5. Comparison 4 Right lateral tilt versus left lateral tilt, Outcome 5 Umbilical venous cord blood

gas pH values.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 4 Right lateral tilt versus left |

Outcome: 5 Umbilical venous cord blood gas pH values

ateral tilt

Study or subgroup |5 tilt to the right I5 tilt to the left Mean Difference Weight Mean Difference
N Mean(SD)[pH] N Mean(SD)[pH] IV Fixed,95% ClI IV Fixed,95% ClI

Brock-Utne 1978 38 477 (0.9) 37 459 (1.1) 100.0 % 1.80 [ 1.34,226]
Total (95% CI) 38 37 < 100.0 % 1.80 [ 1.34, 2.26 ]

Heterogeneity: not applicable
Test for overall effect: Z =7.74 (P < 0.00001

)
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Analysis 5.1. Comparison 5 Manual displacer versus 15° left lateral tilt, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 5 Manual displacer versus 15 left lateral tilt
Outcome: | Hypotension
Study or subgroup manual displacer lateral tilt Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% ClI
Kundra 2007 2/45 18/45 —— 100.0 % 0.11 [003,045]
Total (95% CI) 45 45 — 100.0 % 0.11 [ 0.03, 0.45 ]

Total events: 2 (manual displacer), 18 (lateral tilt)
Heterogeneity: not applicable
Test for overall effect: Z = 3.07 (P = 0.0021)
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Analysis 5.2. Comparison 5 Manual displacer versus 15° left lateral tilt, Outcome 2 Amount of fall in systolic
blood pressure mmHg.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 5 Manual displacer versus 15 left lateral tilt

Outcome:

2 Amount of fall in systolic blood pressure mmHg

Study or subgroup  manual displacer lateral tilt Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV Fixed,95% ClI

Kundra 2007 45 20 (12.7) 45 288 (7.3) 100.0 % -8.80 [-13.08,-4.52 ]
Total (95% CI) 45 45 ¢ 100.0 % -8.80 [ -13.08, -4.52 ]

Heterogeneity: not applicable
Test for overall effect: Z = 4.03 (P = 0.000056)
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Analysis 5.3. Comparison 5 Manual displacer versus 15° left lateral tilt, Outcome 3 Maternal mortality.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 5 Manual displacer versus 15 left lateral tilt

Outcome: 3 Maternal mortality

Study or subgroup manual displacer lateral tilt Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H,Fixed,95% ClI

Kundra 2007 0/45 0/45 00[00,00]
Total (95% CI) 45 45 0.0[0.0,0.0]

Total events: O (manual displacer), O (lateral tilt)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
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Analysis 6.1. Comparison 6 10° head down tilt versus horizontal position, Outcome | Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison: 6 10 head down tilt versus horizontal position

Outcome: | Hypotension

Study or subgroup 10 head down tilt Horizontal position Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% CI M-H,Fixed,95% Cl

Miyabe 1997 15/17 14/17 100.0 % 107081, 142]
Total (95% CI) 17 17 100.0 % 1.07 [ 0.81, 1.42 ]

Total events: |5 (10 head down tilt), 14 (Horizontal position)

Heterogeneity: not applicable
Test for overall effect: Z = 0.48 (P = 0.63)
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Analysis 6.2. Comparison 6 10° head down tilt versus horizontal position, Outcome 2 Maternal systolic
blood pressure.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison:

Outcome:

2 Maternal systolic blood pressure

6 10 head down tilt versus horizontal position

Study or subgroup 10 head down tilt Horizontal position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV Fixed,95% ClI IV Fixed,95% ClI
Miyabe 1997 17 120 (8) 17 123 (8) 100.0 % -3.00[-838,238]
Total (95% CI) 17 17 100.0 % -3.00 [ -8.38, 2.38 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.09 (P = 0.27)
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Analysis 6.3. Comparison 6 10° head down tilt versus horizontal position, Outcome 3 Maternal diastolic
blood pressure.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications

Comparison:

Outcome:

3 Maternal diastolic blood pressure

6 10 head down tilt versus horizontal position

Study or subgroup 10 head down tilt Horizontal position Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV Fixed,95% ClI IV Fixed,95% ClI

Miyabe 1997 17 68 (8) 17 75 (7) 100.0 % -7.00 [ -12.05,-1.95 ]
Total (95% CI) 17 17 * 100.0 % -7.00 [ -12.05, -1.95 ]

Heterogeneity: not applicable
Test for overall effect: Z = 2.72 (P = 0.0066)
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Analysis 7.1.
Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: 7 5 to 10 head up tilt versus horizontal position

Outcome: | Air embolisms

Comparison 7 5° to 10° head up tilt versus horizontal position, Outcome | Air embolisms.

Study or subgroup Head up supine Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% ClI M-HFixed,95% Cl

Karuparthy 1989 4/50 7150 326 % 057[0.18,1.83]
Lew 1993 15/15 14/15 674 % 1.07 [0.89, 1.28]
Total (95% CI) 65 65 100.0 % 0.91 [ 0.65, 1.26 ]

Total events: 19 (Head up), 21 (supine)
Heterogeneity: Chi? = 3.79, df = | (P = 0.05); I> =74%
Test for overall effect: Z = 0.58 (P = 0.56)
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Analysis 8.1.
Hypotension.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: 8 12 cm right pelvic wedge versus |2 cm right lumbar wedge

Outcome: | Hypotension

Comparison 8 12 cm right pelvic wedge versus 12 cm right lumbar wedge, Outcome |

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

Zhou 2008 23/30 14/30 || 100.0 % .64 [ 1.07,253]
Total (95% CI) 30 30 - 100.0 % 1.64 [ 1.07,2.53 ]

Total events: 23 (Experimental), 14 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 2.26 (P = 0.024)
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Analysis 8.2. Comparison 8 12 cm right pelvic wedge versus 12 cm right lumbar wedge, Outcome 2 Cord
blood gas pH values.

Review: Maternal position during caesarean section for preventing maternal and neonatal complications
Comparison: 8 12 cm right pelvic wedge versus |2 cm right lumbar wedge

Outcome: 2 Cord blood gas pH values

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

Zhou 2008 30 7289 (0.015) 30 7292 (0.015) 100.0 % 0.00[-0.01,0.00]
Total (95% CI) 30 30 100.0 % 0.00 [ -0.01, 0.00 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.77 (P = 0.44)
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APPENDICES

Appendix |. PubMed search strategy

PubMed (1966 to 14 September 2009)
(position OR tilt) AND (caesarean OR cesarean)

Appendix 2. ASA definition

The ASA physical status classification system is a system for assessing the fitness of patients before surgery. In 1963 the American
Society of Anesthesiologists (ASA) adopted the five-category physical status classification system; a sixth category was later added. These

are:
1. A normal healthy patient.
2. A patient with mild systemic disease.
3. A patient with severe systemic disease.
4. A patient with severe systemic disease that is a constant threat to life.
5. A moribund patient who is not expected to survive without the operation.
6. A declared brain-dead patient whose organs are being removed for donor purposes
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