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ABSTRACT

Background

Breech presentation places a fetus at increased risk. The outcome for the baby is improved by planned caesarean section compared
with current medical practice for planned vaginal birth. External cephalic version (turning the fetus to the vertex position by external
manipulation) attempts to reduce the chances of breech presentation at birth, and thus reduce the adverse effects of caesarean section,
but is not always successful. Tocolytic drugs to relax the uterus, as well as other methods, have been used in an attempt to facilitate
external cephalic version at term.

Objectives
To assess the effects of routine tocolysis, fetal acoustic stimulation, epidural or spinal analgesia and transabdominal amnioinfusion for
external cephalic version at term on successful version and measures of pregnancy outcome.

Search strategy
We searched the Cochrane Pregnancy and Childbirth Group trials register (March 2004) and the Cochrane Central Register of
Controlled Trials (The Cochrane Library, Issue 2, 2004).

Selection criteria

Randomised and quasi-randomised trials comparing routine tocolysis; selective tocolysis; fetal acoustic stimulation in midline fetal
spine positions; epidural or spinal analgesia; or transabdominal amnioinfusion; with alternative methods or no intervention to facilitate
external cephalic version at term.

Data collection and analysis
We assessed eligibility and trial quality.

Main results

Sixteen studies were included. Routine tocolysis with beta-stimulants was associated with fewer failures of external cephalic version (6
trials, 617 women, relative risk (RR) 0.74, 95% confidence interval (CI) 0.64 to 0.87). The reduction in non-cephalic presentations
at birth was not statistically significant. Caesarean sections were reduced (3 trials, 444 women, RR 0.85, 95% CI 0.72 to 0.99). In
four small trials, sublingual nitroglycerine was associated with significant side-effects, and was not found to be effective. Fetal acoustic
stimulation in midline fetal spine positions was associated with fewer failures of external cephalic version at term (1 trial, 26 women,
RR 0.17, 95% CI 0.05 to 0.60). External cephalic version failure, non-cephalic births and caesarean sections were reduced in two trials
with epidural but not in three with spinal analgesia. We postulate that large volume preloading with epidural may have increased the
amniotic fluid volume. No randomised trials of transabdominal amnioinfusion for external cephalic version at term were located.

Authors’ conclusions

Although the methodological quality of the trials was not ideal, routine tocolysis appears to increase the success rate of external cephalic
version at term. There is not enough evidence to evaluate the use of fetal acoustic stimulation in midline fetal spine positions, nor of
epidural or spinal analgesia.

Interventions to help external cephalic version for breech presentation at term (Review) 1
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PLAIN LANGUAGE SUMMARY

Babies in the bottom first position are more likely to change position to head first during external cephalic version if women receive

tocolytic drugs

Babies born in the breech position (bottom first) are at increased risk. During external cephalic version (ECV) practitioners use their

hands on the woman’s abdomen to gently try

to turn the baby from the breech position. The review of trials found that babies are more likely to turn head first during ECV if

women receive tocolytic drugs (to relax womb muscles). There is too little evidence to show whether an injection into the lower back

for pain relief (epidural or spinal), increasing the fluid surrounding the baby (transabdominal amnioinfusion), or sound stimulation of

the baby help the baby to turn.

BACKGROUND

Breech presentation

Breech presentation is where the fetus is lying bottom first. Breech
presentation may be caused by an underlying fetal or maternal
abnormality, or may be an apparently chance occurrence, or may
be related to an otherwise benign variant such as cornual placental
position (the placenta situated in an upper lateral corner of the
uterus). In the latter instances, breech presentation places a healthy
fetus and mother at increased risk of a complicated vaginal birth
or caesarean section. It is not surprising that, over the years, the
possibility of turning the baby from the breech to the cephalic
presentation (ECV) has intrigued some obstetric caregivers.

Considerable disagreement surrounds the management of breech
(bottom first) presentation, both with respect to the place of ex-
ternal cephalic version (ECV) and the type of birth. The inter-
pretation of non-randomised trials is confounded by the fact that
breech presentation per se appears to be a marker for poor peri-
natal outcome. For example, the incidence of childhood handicap
following breech presentation has been found to be high (16%)
both for those babies delivered vaginally and those delivered by
caesarean section (Danielian 1996). Randomised trials of current
medical practice for vaginal breech birth have shown clear bene-
fits for the breech presenting baby delivered by caesarean section
compared with planned vaginal birth, although long-term follow
up and impact on future pregnancies remains uncertain (Hofmeyr
2002¢). These results have had a profound effect on clinical prac-
tice, and in many institutions caesarean section for breech presen-
tation has become routine. Under these circumstances, the impact
of ECV on caesarean section rates would be expected to be greater
than was the case in previous trials in institutions where vaginal
breech birth was common.

There are three basic types of breech presentation: (1) frank breech
where the fetus’ legs are extended up to its head; (2) complete
breech where the fetus’ legs are flexed back to the bottom; (3)
footling breech where one or both legs are extended below the
fetus’ bottom. Although there may be underlying reasons for the
breech presentation, the baby is considered to have a more difficult

vaginal birth because of concern that the head may be delayed in
being born.

External cephalic version (ECV)

During an external cephalic version, practitioners use their hands
on the woman’s abdomen to gently try to turn the baby from the
breech position.

ECV before term came into routine obstetric practice on the ba-
sis of the self-evident immediate effectiveness of the procedure,
as well as reassuring results from several non-randomised trials,
and in spite of the negative results of the only randomised trial
reported before 1980 (Brosset 1956). The popularity of ECV be-
fore term waned after the mid-1970s, partly because of reports of
an increase in perinatal mortality associated with the procedure
(Bradley-Watson 1975) which, in retrospect, may have been due
to undue force being applied, and the increasing perception of
caesarean section as a safer option than ECV or breech birth.

Before the mid-1970s, ECV was usually attempted before term
because of the belief that the procedure would seldom be successful
at term. Subsequent studies showed that with the use of tocolysis,
ECV could be achieved in a substantial proportion of women with
breech presentation at term (37 completed weeks of pregnancy
or more). Predictors of unsuccessful version include engaged pre-
senting part, fetal head not easily palpable and tense uterus (Lau
1997).

Initially, successful external cephalic version at a late stage of preg-
nancy was considered to have become possible only because of
the use of tocolytic drugs to relax the uterus. However, later stud-
ies showed that external cephalic version at term was frequently
possible without tocolysis. The overall success rate was 60% in a
systematic review of RCTs where some trials included facilitation
and others did not (Hofmeyr 2002b).

The question therefore arose as to whether tocolysis should be used
routinely for external cephalic version at term, or only in those
cases in which difficulty is anticipated or initial attempts fail.

Tocolysis to facilitate ECV at term
The most widely used tocolytics have been beta-adrenergic (be-
tamimetic) drugs such as salbutamol, ritodrine, hexoprenaline or
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terbutaline These are given intravenously or by inhalation. The
possible side-effects on the mother and baby include tachycar-
dia (increase in heart rate). Intravenous nitroglycerine (Belfort
1993) or sublingual glyceryl trinitrate/nitroglycerine spray (Red-
dick 1997; Yanny 2000) have been suggested as alternative tocolyt-
ics, which might have fewer side-effects than the betastimulants.
A retrospective study found no benefit from nitroglycerine spray

(Bujold 2003b).

Vibroacoustic stimulation for midline fetal spine position to
facilitate ECV at term

This procedure is where the fetus is stimulated using sound applied
to the mother’s abdomen to stimulate the baby to move out of the
midline position. It has been studied in one small trial, included
in this review (Johnson 1995).

Epidural or spinal analgesia to facilitate ECV at term

Epidural analgesia is where an anaesthetic drug is infused into the
epidural space around the mother’s spinal column. Spinal analgesia
is when an anaesthetic drug is injected into the spinal column.
In a retrospective cohort study, ECV at term was successful in
59% of 32 women with epidural analgesia, and 24% of 37 women
without (Carlan 1994). In an uncontrolled study, ECV under
epidural analgesia was successful in nine (56%) of 16 women in
whom initial attempts had failed (Neiger 1998a; Neiger 1998Db).
The potential adverse effects of these analgesics include a fall in
blood pressure, and headache. Also it may be that the caregiver
does not undertake the ECV as gently because the mother feels no
pain and hence the chance of damaging the baby may be increased.

Amnioinfusion to facilitate ECV at term

Amnioinfusion is where saline is infused into the amniotic sac to
increase the volume of fluid there to enable the fetus to turn more
easily. In an uncontrolled study, six women with failed ECV had
a successful repeat attempt following transabdominal amnioinfu-
sion with 700 to 900 ml warmed saline (Benifla 1995). To our
knowledge, no randomised trials to determine the effectiveness
of this intervention have been reported. Potential adverse effects
include infection.

It is important to assess whether these various interventions do in-
crease the effectiveness of ECV or not. Readers are referred to previ-
ous reviews of the topic (Hofmeyr 1989; Hofmeyr 1991; Hofmeyr
1992; Hofmeyr 1993; Zhang 1993). See also related Cochrane re-
views: ’Cephalic version by postural management for breech pre-
sentation’ (Hofmeyr 2002a); ’External cephalic version for breech
presentation at term’ (Hofmeyr 2002b); *External cephalic version
for breech presentation before term’ (Hofmeyr 2002c).

OBJECTIVES

To assess, from the best evidence available, the effects of the routine
use of tocolysis, acoustic stimulation for midline spine position,
epidural or spinal analgesia or amnioinfusion for external cephalic

version at term on successful version, presentation at and method
of delivery, and perinatal and maternal morbidity and mortality.

CRITERIA FOR CONSIDERING
STUDIES FOR THIS REVIEW

Types of studies

Clinical trials comparing routine tocolysis versus selective or no
use of tocolysis, or different tocolytics, epidural or spinal analgesia,
amnioinfusion or fetal acoustic stimulation in midline fetal spine
positions, on clinically meaningful outcomes; random or quasi-
random allocation to a treatment and control group; violations
of allocated management and exclusions after allocation not suf-
ficient to materially affect outcomes.

Types of participants
Routine tocolysis for external cephalic version at term

Women with breech presentation at term and no contraindications
to external cephalic version (ECV) or tocolytic drugs.

Fetal acoustic stimulation in midline fetal spine positions
Women with breech presentation at term, no contraindication to
external cephalic version attempt, and the fetal spine in a midline
position.

Epidural or spinal analgesia
Women with breech presentation at term and no contraindications
to ECV, with or without previous failed ECV attempt.

Amnioinfusion
Women with breech presentation at term and no contraindications
to ECV, with or without previous failed ECV attempt.

Types of intervention

Routine tocolysis for external cephalic version at term
Tocolysis used routinely versus selectively or not at all, or compar-
ison of different tocolytic agents, for attempted external cephalic
version.

Fetal acoustic stimulation in midline fetal spine positions
Acoustic stimulation applied over the fetal head, versus dummy
or no stimulation.

Epidural analgesia

Epidural or spinal analgesia versus no regional analgesia.

Amnioinfusion

Amnioinfusion versus no amnioinfusion.

TYPCS Of outcome measures

Failed external cephalic version; difficult external cephalic version;
maternal side-effects such as palpitations, chest pain (retrosternal
pain), headaches and hypotension (low blood pressure; and fetal
side-effects such as bradycardia (slow heart rate); perinatal out-
comes including presentation at delivery, method of delivery and
perinatal and maternal morbidity and mortality.

Interventions to help external cephalic version for breech presentation at term (Review) 3
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Outcomes included if clinically meaningful; reasonable measures
taken to minimise observer bias; missing data insufficient to ma-
terially influence conclusions; data available for analysis accord-
ing to original allocation, irrespective of protocol violations; data
available in format suitable for analysis.

SEARCH METHODS FOR
IDENTIFICATION OF STUDIES

See: methods used in reviews.

We searched the Cochrane Pregnancy and Childbirth Group
trials register (March 2004).

The Cochrane Pregnancy and Childbirth Group’s trials register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. monthly searches of MEDLINE;

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

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

Details of the search strategies for CENTRAL and MEDLINE,
the list of handsearched journals and conference proceedings,
and the list of journals reviewed via the current awareness service
can be found in the ’Search strategies for identification of studies’
section within the editorial information about the Cochrane

Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are given a code (or codes) depending on the topic. The codes
are linked to review topics. The Trials Search Co-ordinator
searches the register for each review using these codes rather than
keywords.

In addition, CENTRAL (The Cochrane Library, Issue 3, 2003)

was searched with the terms ’external cephalic version or ECV’.

METHODS OF THE REVIEW

The original protocol was modified in November 2001 to include
comparisons of nitric oxide donors with placebo, no treatment
or other tocolytics. We evaluated trials under consideration
for methodological quality and appropriateness for inclusion
according to the prestated selection criteria, without consideration
of their results. We included individual outcome data in the
analysis if they met the prestated criteria in "Types of outcome
measures. We processed included trial data as described in Clarke
2000.

We extracted data from the sources and entered them onto the
Review Manager (RevMan 2000) computer software, checked the

data for accuracy, and analysed them as above using the RevMan
software. We calculated relative risks and 95% confidence intervals
for dichotomous data, and in the absence of heterogeneity, we
pooled results using a fixed effects model. We pooled continuous
data using weighted mean differences and 95% confidence
intervals.

DESCRIPTION OF STUDIES

See ’Characteristics of included studies’.

METHODOLOGICAL QUALITY

See table of ’Characteristics of included studies’, particularly the
"Methods” and "Notes’ sections.

Routine tocolysis for external cephalic version at term:

In the study of Robertson et al (Robertson 1987), allocation was
according to social security number. In other respects the study
was methodologically sound. Although not blinded, the measures
of outcome analysed were not subject to observer bias.

In the study of Tan et al (Tan 1989), predetermined numbers
of women were allocated to each group by means of a ’stack’ of
cards, stratified for parity and gestational age. The management
was made blind by dummy intravenous lines, and the outcome
variables were not subject to observer bias. In each group, nine of
the 30 pregnancies were of less than 36 weeks’ gestational age.

In the study of Stock et al (Stock 1993), 63 women suitable for ex-
ternal cephalic version (ECV) between 36 and 42 weeks’ gestation
were “randomised” in sets of three, stratified for parity and investi-
gator, to receive dextrose only (A), ritodrine 0.3 mg per minute for
30 minutes (B), or hexoprenaline 10 micrograms by intravenous
infusion (C). Blinding was achieved by the use of “dummy” infu-

sions and injections.

Marquette 1996 do not account for a discrepancy in numbers (ri-
todrine 138 versus control 145), which should not occur using
balanced blocks of 10 (283 women: maximum difference in num-

bers should be three).

Chung 1996 allocated women in pairs, using computer randomi-
sation and a closed sequential plan. One author, who attended the
women throughout but did not participate in the ECV procedure,
knew the randomisation. It is not clear whether allocation in pairs
may have unblinded the next allocation in some cases, which could
introduce selection bias.

Fernandez 1997 used randomised unlabelled syringes randomly
prepared by the pharmacy, containing terbutaline or placebo.

Yanny 2000 used opaque sealed envelopes in computer-generated
random sequence to allocate use of spray A’ or spray 'B’.

Interventions to help external cephalic version for breech presentation at term (Review) 4
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For the study of Andarsio 2000, only a brief abstract has been
reviewed. It is described as a “randomized prospective study”.

The studies of Bujold et al (Bujold 2002; Bujold 2003) used dou-

ble-blind, placebo-controlled random allocation.
Overall, therefore, methodological quality was not ideal.

Fetal acoustic stimulation in midline fetal spine positions

The one small trial (Johnson 1995) used randomised envelopes
for allocation, and the physician was blinded by leaving the room
during fetal or dummy acoustic stimulation. Sufficient data were
given on three exclusions after allocation, for inclusion of the data
in this review. To increase numbers a crossover study design was
used. Only data from the primary intervention are included in this

review.

Epidural or spinal analgesia

Operator bias could not be excluded as blinding was not possible
in these three trials.

In the reports of Delisle 2001and Hollard 2003, the method of
random allocation was not specified.

RESULTS

Sixteen studies were included.
Routine tocolysis for external cephalic version at term

Betamimetics

Overall, tocolysis was associated with reduced risk of failed exter-
nal cephalic version (ECV) in both nulliparous and multiparous
women (six trials, 617 women, relative risk (RR) 0.74, 95% confi-
dence interval (CI) 0.64 to 0.87). Caesarean section rates, reported
according to group allocation in only three studies, were reduced
with tocolysis (3 trials, 444 women, RR 0.85, 95% CI 0.72 to
0.99).

In the study of Robertson etal (Robertson 1987), external cephalic
version was successful at the first attempt in 20/30 women using
tocolysis and 19/28 without. In the latter failures, external cephalic
version was attempted again using tocolysis, and was successful in
1/9. Subsequent comparisons were therefore between the routine
compared with the selective use of tocolysis, and revealed no sig-
nificant differences between the groups, though the numbers of
participants is likely to have been insufficient to show a difference.

In the study of Tan et al (Tan 1989), the immediate version success
rate was 14/30 following oral salbutamol 4 mg three times daily for
at least one day, 15/30 following salbutamol infusion to produce
maternal tachycardia of 100 beats per minute for 30 minutes,
and 14/30 in the control group. For consistency, only the latter
two groups are considered in this review. Pregnancy outcomes are
unfortunately not given for the individual drug treatments.

In the study of Stock et al (Stock 1993), external cephalic version
was significantly more successful with hexoprenaline than with

placebo (16/21 versus 9/21). The difference between ritodrine
(14/21) and placebo was not statistically significant. For the pur-
pose of this review, the hexoprenaline and ritodrine groups have
been combined as the primary objective is to compare tocolysis
with placebo. Failure to achieve external cephalic version within
one minute, and fetal bradycardia were also less frequent in the
tocolysis groups.

Nitric oxide donors

Two small trials comparing sublingual glyceryl trinitrate/nitroglyc-
erine with placebo showed a trend to fewer successful ECV at-
tempts in multiparous women (Bujold 2002) and more in women
with mixed parity (Yanny 2000), and overall no effect (2 trials,
156 women, RR 1.06, 95% CI 0.82 to 1.37). In one trial (Bujold
2002), headaches and symptomatic hypotension were more com-
mon with nitroglycerine.

One study comparing sublingual nitroglycerine with intravenous
ritodrine in nulliparous women (Bujold 2003) found more
headaches and hypotension, and a trend to fewer successful ECV
attempts, with nitroglycerine. Another study comparing nitroglyc-
erin with terbutaline in women of mixed parity (Andarsio 2000)
was too small to draw conclusions from. Overall, there was no
difference in failed ECV (2 trials, 109 women, RR 1.31, 95% CI
0.96 to 1.77).

Fetal acoustic stimulation in midline fetal spine positions
In one small trial, the rate of failed external cephalic version was
greatly reduced (26 women, RR 0.17, 95% CI 0.05 to 0.60).

Epidural or spinal analgesia

There was a discordance between the five trials included in this re-
view. External cephalic version failure was significantly reduced in
the two trials using epidural analgesia (Mancuso 2000 and Schorr
1997), but no difference was found in the three trials of spinal
analgesia (Delisle 2001, Dugoff 1999 and Hollard 2003). Non-
cephalic births and caesarean sections were significantly reduced
in the two epidural trials (Schorr 1997; Mancuso 2000), but not
the other trial which reported these outcomes (Dugoff 1999), and
there was significant heterogeneity of these results. The overall dif-
ferences (using a random effects model because of heterogeneity)
were not statistically significant, except for failure rate with and
without regional analgesia which was of borderline significance
(5 trials, 456 women, RR 0.79, 95% CI 0.63 to 1.00). In the
two studies which reported these results, there was less maternal
discomfort with spinal analgesia (Dugoff 1999, Hollard 2003).
There were no differences in fetal heart rate changes, and maternal
hypotension occurred too infrequently for evaluation.

Amnioinfusion

No randomised trials were found.

DISCUSSION

Routine tocolysis for external cephalic version at term

Interventions to help external cephalic version for breech presentation at term (Review) 5
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In the study of Stock et al (Stock 1993), one woman in the rito-
drine and one in the hexoprenaline group complained of palpita-
tions. One in the hexoprenaline group complained of retrosternal
pain, with no sequelae. The authors therefore recommend that
hexoprenaline be given as two five microgram boluses two min-
utes apart, checking blood pressure and pulse during the interval
to identify those women who are unusually sensitive to the car-
diovascular side-effects.

There is reasonable agreement between trials. While two trials
show no effect of tocolysis, the numbers studied were small, and the
confidence intervals include the point estimate of reduced failure
of external cephalic version (ECV) in the other studies. Differences
might be due to differences in the type and dose of tocolytic used.
In the two studies which showed a significant difference (Stock
1993; Chung 1996), hexoprenaline or a relatively high dose of
ritodrine (300 to 400 micrograms per minute) were used. In the
other studies salbutamol or a lower dose of ritodrine (111 to 200
micrograms per minute) were used. The study of Tan et al (Tan
1989) also differed from the others in that 27/90 of the women
enrolled were at 33 to 35 weeks’ gestation.

The small trials of sublingual glyceryl trinitrate show increased
side-effects, no evidence of effectiveness compared with placebo,
and a trend to lower effectiveness than with beta-stimulants. Ni-
troglycerine should not be used for ECV.

Fetal acoustic stimulation in midline fetal spine positions
Results, while encouraging in terms of immediate ECV success,
are available from only one trial of this intervention. There were
no data on follow up to delivery.

Epidural or spinal analgesia

There is no reason to expect that the effect of epidural analge-
sia should differ from that of spinal analgesia per se. However, in
the two studies using epidural analgesia (Schorr 1997; Mancuso
2000), preloading was with 2000 and 1500 ml lactated Ringer’s
solution respectively. In the studies of spinal analgesia, preloading
was with 500 ml (Dugoff 1999), 1000 ml (Hollard 2003) and not
stated (Delisle 2001). This difference, together with the longer
time usually taken for epidural analgesia, may have resulted in an
increase in the volume of amniotic fluid in the former study (see
Cochrane review of hydration for increasing amniotic fluid vol-
ume (Hofmeyr 2002d)). This may have contributed to the im-
proved results with epidural analgesia in this study. In the study
of Mancuso 2000, 1500 ml Ringer’s lactate was also administered
to the control group, but without the intervening epidural proce-
dure, the time for this to affect amniotic fluid volume may have
been insufficient.

Another possible reason for the conflicting results is the use of
vaginal displacement of the presenting part, which might be fa-
cilitated by regional analgesia, in only one of the studies (Schorr
1997). The latter study also differed in that 13% of the women
had transverse lies.

AUTHORS’ CONCLUSIONS

Implications for practice

Routine tocolysis for external cephalic version at term

There is evidence from this review to support the use of tocolysis
in clinical practice to reduce the failure rate of external cephalic
version (ECV) at term. Whether tocolysis should be used rou-
tinely, or selectively when initial ECV attempts fail, has not been
adequately addressed. In the one trial which used tocolysis selec-
tively in the control group (Robertson 1987), the numbers were
too small for meaningful deductions.

There is no evidence to support the use of glyceryl trinitrate in
clinical practice.

Fetal acoustic stimulation in midline fetal spine positions
Confirmation of the findings in further trials with substantive
outcomes (particularly potential adverse effects) should be awaited
before incorporation of this new procedure into routine clinical
practice.

Epidural or spinal analgesia

Because of conflicting results, use of regional analgesia for facil-
itating external cephalic version cannot be recommended at this
stage.

Implications for research

Routine tocolysis for external cephalic version at term

There is scope for further controlled trials of routine tocolysis for
external cephalic version (ECV) at term. In particular, the possible
benefits of routine tocolysis use to reduce the force required for
successful ECV, and the possible risks of maternal cardiovascular
side-effects, need to be addressed further. Further trials are also
needed to compare the effectiveness of routine versus selective
use of tocolysis, and should include short-term and long-term
outcome measures which assess morbidity from the type of birth.

Although the randomised trials of nitroglycerine are small, the
results are sufficiently negative to discourage further trials.

Fetal acoustic stimulation in midline fetal spine positions
The results presented in this review are sufficiently encouraging to
justify further trials of this procedure. Short-term and long-term
outcomes need to be assessed.

Epidural or spinal analgesia

Further trials are needed. The effect of vaginal displacement of
the presenting part should be assessed. The fluid received by the
regional analgesia group and the control group should be similar.
The possible effect of intravenous hydration prior to ECV attempt,
to increase amniotic fluid volume, should be investigated as a

separate intervention.

Interventions to help external cephalic version for breech presentation at term (Review) 6
Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



POTENTIAL CONFLICT OF
INTEREST

None known.

ACKNOWLEDGEMENTS

None.

SOURCES OF SUPPORT

External sources of support

o South African Medical Research Council SOUTH AFRICA

o UNDP/UNFPA/WHO/World Bank
LAND

(HRP) SWITZER-

Internal sources of support

e University of the Witwatersrand SOUTH AFRICA
e University of Fort Hare SOUTH AFRICA

REFERENCES

References to studies included in this review
Andarsio 2000 /(published data only}

Andarsio F, Feng TI. External cephalic version: nitroglycerin versus
terbutaline. American Journal of Obstetrics and Gynecology 2000;182
(1 Pt 2):S161.

Bujold 2002 /published data only}
Bujold E, Boucher M, Rinfret D, Berman S, Ferreira E, Marquette
GP. Sublingual nitroglycerin versus placebo as a tocolytic for external
cephalic version: A randomized controlled trial in parous women.

American Journal of Obstetrics and Gynecology 2003;189:1070-3.

Bujold E, Boucher M, Rinfret D, Marquette G. Sublingual nitro-
glycerin versus placebo as a tocolytic for external cephalic version:
a randomized controlled trial in parous women [abstract]. American

Journal of Obstetrics and Gynecology 2002;187(6 Pt 2):S103.

Bujold 2003 (published data only}
Bujold E, Marquette GP, Ferreira E, Gauthier R], Boucher M. Sub-
lingual nitroglycerin versus intravenous ritodrine as tocolytic for ex-
ternal cephalic version: a double-blind randomized trial. American
Journal of Obstetrics and Gynecology 2003;188(6):1454-7; discussion
1457-9.

Chung 1996 {published data only}
Chung T, Neale E, Lau TK, Rogers M. A randomized, double blind,
controlled trial of tocolysis to assist external cephalic version in late

pregnancy. Acta Obstetricia et Gynecologica Scandinavica 1996;75:
720-4.

Neale EJ, Lau TK, Chung A, Cohn M, Baldwin S, Rogers M. A
randomized double blind controlled trial of tocolysis to assist external

cephalic version in late pregnancy. 27th British Congress of Obstetrics
and Gynaecology; 1995; Dublin, 1995:76.

Delisle 2001 fpublished data only}
Delisle MF, Kamani A, Douglas ], Bebbington M. Antepartum exter-
nal cephalic version under spinal anesthesia: a randomized controlled
trial [abstract]. American Journal of Obstetrics and Gynecology 2001;
185(6 Suppl):S115.

Dugoff 1999 /published data only}
DugoffL, Jones OW, Stamm C, Mohling S, HawkinsJ. A prospective,
randomized trial evaluating the use of spinal anesthesia in external
cephalic version. American Journal of Obstetrics and Gynecology 1998;
178(1):S71.

DugoffL, Stamm CA, Jones OW, Mohling SI, Hawkins JL. The effect
of spinal anesthesia on the success rate of external cephalic version: a
randomized trial. Obstetrics & Gynecology 1999;93(3):345-9.

Fernandez 1997 [published data only}
Fernandez CO, Bloom S, Wendel G. A prospective, randomized,
blinded comparison of terbutaline versus placebo for singleton, term
external cephalic version. American Journal of Obstetrics and Gynecol-

0gy 1996;174:326.

Fernandez CO, Bloom SL, Smulian JC, Ananth CV, Wendel GD Jr. A
randomized placebo-controlled evaluation of terbutaline for external
cephalic version. Obstetrics & Gynecology 1997;90(5):775-9.

Hollard 2003 /published data only}
Hollard A, Lyons C, Rumney P, Hunter M, Reed E, Nageotte M.
The effect of intrathecal anesthesia on the success of external cephalic

Interventions to help external cephalic version for breech presentation at term (Review) 7
Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



version (ECV). American Journal of Obstetrics and Gynecology 2003;
189(6):S140.

Johnson 1995 published data only}
Johnson RL, Elliot JP. Fetal acoustic stimulation, an adjunct to exter-
nal cephalic version: a blinded, randomized crossover study. Ameri-

can Journal of Obstetrics and Gynecology 1995;173:1369-72.

Mancuso 2000 (published data only}
Mancuso KM, Yancey MK, Murphy JA, Markenson GR. Epidural
analgesia for cephalic version: a randomized trial. Obstetrics & Gyne-
cology 2000;95(5):648-51.

Marquette 1996 [published data only}
Marquette GP, Boucher M, Theriault D, Rifret D. Does the use of
a tocolytic agent affect the success rate of external cephalic version?.

American Journal of Obstetrics and Gynecology 1996;175:859-61.

Robertson 1987 fpublished data only}
Robertson AW, Kopelman JN, Read JA, Duff P, Magelssen D],
Dashow EE. External cephalic version at term: is a tocolytic neces-
sary?. Obstetrics & Gynecology 1987;70:896-9.

Schorr 1997 {published dara only}
Schorr SJ, Speights SE, Ross EL, Bofill JA, Rust OA, Norman PE,
et al. A randomized trial of epidural anesthesia to improve external
cephalic version success. American Journal of Obstetrics and Gynecology

1997;177(5):1133-7.

Stock 1993 [published data only}
Stock A, Chung T, Rogers M, Ming WW. Comparison of placebo,
ritodrine and hexoprenaline for external cephalic version at term.
The Second International Scientific Meeting of the Royal College
of Obstetricians and Gynaecologists; 1993 September 7-10; Hong
Kong, 1993:141.

Stock A, Chung T, Rogers M, Ming WW. Randomized, double blind,
placebo controlled comparison of ritodrine and hexoprenaline for
tocolysis prior to external cephalic version at term. Australian and
New Zealand Journal of Obstetrics and Gynaecology 1993;3:265-8.

Tan 1989 [published data only}
Tan GWT, Jen SW, Tan SL, Salmon YM. A prospective randomised
controlled trial of external cephalic version comparing two methods
of uterine tocolysis with a non-tocolysis group. Singapore Medical

Journal 1989;30:155-8.

Yanny 2000 /published dara only}
Yanny H, Johanson R, Baldwin K, Lucking L, Fitzpatrick R, Jones P.
Double-blind randomised controlled trial of glyceryl trinitrate spray
for external cephalic version. British Journal of Obstetrics and Gynae-
cology 2000;107:562—4.

References to studies excluded from this review

El-Sayed 1998
El-Sayed Y, Chitkara U, Reley ET, Cohen SE, Holbrook RH, Druzin
M. Nitroglycerin versus terbutaline for external cephalic version.
American Journal of Obstetrics and Gynecology 1998;178(1):S71.

Wallace 1984
Wallace RL, VanDorsten JP, Eglinton GS. External cephalic version
with tocolysis. Observations and continuing experience at the Los

Angeles county/university of Southern California Medical Center.

Journal of Reproductive Medicine 1984;29:745-8.

Additional references

Belfort 1993
Belfort MA. Intravenous nitroglycerin as a tocolytic agent for in-
trapartum external cephalic version. South African Medical Journal
1993;83:656.

Benifla 1995
Benifla JL, Goffinet E, Bascou V, Darai E, Proust A, Madelenat P.
Transabdominal amnio-infusion facilitates external version manou-

ver after initial failure (translation). Journal de Gynecologie, Ob-

stetrique er Biologie de la Reproduction (Paris) 1995;24:319-22.

Bradley-Watson 1975
Bradley-Watson PJ. The decreasing value of external cephalic version
in modern obstetric practice. American Journal of Obstetrics and Gy-
necology 1975;123:237-40.

Brosset 1956
Brosset A. The value of prophylactic external version in cases of breech
presentation. Acta Obstetricia et Gynecologica Scandinavica 1956;35:
555-62.

Bujold 2003b
Bujold E, Sergerie M, Masse A, Verschelden G, Bedard MJ, Dube J.
Sublingual nitroglycerine as a tocolytic in external cephalic version:
a comparative study. Journal of Obstetrics and Gynaecology Canada:
JOGC2003;25:203-7.

Carlan 1994
Carlan SJ, Dent JM, Huckaby T, Whittington EC, Shaefer D. The
effect of epidural anesthesia on safety and success of external cephalic
version at term. Anesthesia and Analgesia 1994;79:525-8.

Clarke 2000
Clarke M, Oxman AD, editors. Cochrane Reviewers' Handbook 4.1
[updated June 2000]. In: Review Manager (RevMan) [Computer
program]. Version 4.1. Oxford, England: The Cochrane Collabora-
tion, 2000.

Danielian 1996
Danielian PJ, Wang J, Hall MH. Long term outcome by method of
delivery of fetuses in breech presentation at term: population based
follow up. BMJ 1996;312:1451-3.

Hofmeyr 1989
Hofmeyr GJ. Breech presentation and abnormal lie in late pregnancy.
In: Chalmersl, EnkinMW, KeirseMJNC editor(s). Effective care in
pregnancy and childbirth. Oxford: Oxford University Press, 1989:
653-65.

Hofmeyr 1991
Hofmeyr GJ. External cephalic version at term: how high are the
stakes?. British Journal of Obstetrics and Gynaecology 1991;98:1-3.

Hofmeyr 1992
Hofmeyr GJ. Breech presentation and shoulder dystocia in child-
birth. Current Opinion in Obstetrics and Gynecology 1992;4:807-12.

Hofmeyr 1993
Hofmeyr GJ. External cephalic version at term. Fetal Maternal
Medicine Review 1993;5:213-22.

Hofmeyr 2002a
Hofmeyr GJ, Kulier R. Cephalic version by postural management for

breech presentation (Cochrane Review). The Cochrane Library 2002,
Issue 2. Art. No.: CD000051. DOI:10.1002/14651858.CD000051 .

Interventions to help external cephalic version for breech presentation at term (Review) 8
Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd


ignorespaces http://dx.doi.org/10.1002/14651858.CD000051unskip unskip 

Hofmeyr 2002b
Hofmeyr GJ, Kulier R. External cephalic version for breech presen-
tation at term (Cochrane Review). The Cochrane Library 2002, Issue
2. Art. No.: CD000083. DOI:10.1002/14651858.CD000083.

Hofmeyr 2002c
Hofmeyr GJ. External cephalic version for breech presentation before
term (Cochrane Review). The Cochrane Library 2002, Issue 1. Art.
No.: CD000084. DOI:10.1002/14651858.CD000084.pub2.

Hofmeyr 2002d
Hofmeyr GJ, Giilmezoglu AM. Maternal hydration for increasing
amniotic fluid volume in oligohydramnios and normal amniotic fluid
volume (Cochrane Review). The Cochrane Library 2002, Issue 1. Art.
No.: CD000134. DOI:10.1002/14651858.CD000134.

Hofmeyr 2002e
Hofmeyr GJ, Hannah ME. Planned caesarean section for term breech
delivery (Cochrane Review). The Cochrane Library 2002, Issue 1.

Lau 1997
Lau TK, Lo KW, Wan D, Rogers MS. Predictors of successful ex-
ternal cephalic version at term: a prospective study. British Journal of
Obstetrics and Gynaecology 1997;104(7):798-802.

Neiger 1998a
Neiger R, Hennessy M, Patel M. Reattempting failed external
cephalic version under epidural anesthesia. American Journal of Ob-

stetrics and Gynecology 1998;178(1):S71.

Neiger 1998b
Neiger R, Hennessy MD, Patel M. Reattempting failed external
cephalic version under epidural anesthesia. American Journal of Ob-

stetrics and Gynecology 1998;179(5):1136-9.

Reddick 1997
Reddick LE Livingston E, Bell E. Sublingual aerosol nitroglycerin
for uterine relaxation in attempted external version [letter]. American

Journal of Obstetrics and Gynecology 1997;176:496-7.

RevMan 2000
The Cochrane Collaboration. Review Manager (RevMan). 4.1 for
Windows. Oxford, England: The Cochrane Collaboration, 2000.

Zhang 1993
Zhang ], Bowes WA, Fortney JA. Efficacy of external cephalic version:
a review. Obstetrics and Gynecology 1993;82:306-12.

References to other published versions of this review
CDSR 2003

Hofmeyr GJ, Kulier R. External cephalic version for breech presen-
tation at term (Cochrane Review). The Cochrane Library 2003, Issue
4. Art. No.: CD000083. DOI:10.1002/14651858.CD000083.
Hofmeyr 1995

Hofmeyr GJ. Routine tocolysis for external cephalic version at term.
[ revised 04 October 1993] In: Enkin MW, Keirse MJNC, Renfrew
M]J, Neilson JP, Crowther C (eds.) Pregnancy and Childbirth Mod-
ule. In: The Cochrane Pregnancy and Childbirth Database [database
on disk and CDROM]. The Cochrane Collaboration; Issue 2, Ox-
ford: Update Software; 1995.

TABLES

Characteristics of included studies

Study Andarsio 2000

Methods ’Randomized prospective study’.

Participants Women undergoing ECV attempt.

Interventions Nitroglycerine versus terbutaline for tocolysis.

Outcomes ECV success.

Notes Preliminary abstract report only reviewed.

Allocation concealment B — Unclear

Study Bujold 2002

Methods Double-blind, randomised study using computerised randomisation table.

Participants Women with parity 1 or more, 36 to 40 weeks’ gestation; singleton breech presentation eligible for ECV.
Exclusion criteria: intrauterine growth restriction; oligohydramnios; placenta praevia, abruptio placenta,
uterine scar other than low transverse; active labour; rupture of membranes; fetal anomalies incompatible
with life; non-mobile breech; contraindication to vaginal delivery ; contraindication to nitroglycerin. All
underwent cardiotocography and ultrasound examination.
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Characteristics of included studies (Continued)

Interventions

Two 400 mcg sublingual sprays of nitroglycerin 400 micrograms, versus placebo. Up to four ECV attempts

Outcomes

ECV success; side-effects (headaches nitroglycerine 42% vs 4%; symptomatic hypotension 12% vs 2%);
obstetrical outcomes.

Notes

Sainte-Justine Hospital, April 1999 to August 2002.

Allocation concealment

A — Adequate

Study

Bujold 2003

Methods

Double-blind, placebo-controlled randomised trial. Allocation by computerised table in balanced blocks of

6.

Participants

Women with singleton breech pregnancy at 36-40 weeks’ gestation. Exclusion criteria: intrauterine growth
restriction; oligohydramnios; placenta praevia; placenta abruptio; uterine scar other than low transverse cae-
sarean section; active labour; ruptured membranes; fetal anomalies incompatible with life, any contraindi-
cation to vaginal birth; contraindications to trial medications; non-reactive cardiotocography. Cardiotocog-
raphy and ultrasound performed.

Interventions

Two sublingual sprays of 400 micrograms nitroglycerine plus intravenous placebo, versus ritodrine 15 mg in
1.5 mL plus 20 mL 5% dextrose water by intravenous infusion at 111 micrograms per minute, plus placebo
sublingual spray. Maximum 4 ECV attempts with ultrasound control.

Outcomes

Cardiotocograph results (prolonged fetal heart rate decelerations, 2 in each group); maternal blood pressure
(lower in nitroglycerine group); hypotensive episodes (nitroglycerine 3/36 vs ritodrine 1/38); maternal pulse
(higher in ritodrine group); headaches (10/36 vs 3/38); palpitations (2/36 vs 4/38); ECV success; presentation

at delivery; and mode of delivery.

Notes

Sainte-Justine Hospital April 1999 to August 2001.

Allocation concealment

A — Adequate

Study

Chung 1996

Methods

Nulliparous and parous women randomised separately. Allocated in pairs, using computer randomisation.
One author knew the randomisation, who attended the woman but did not participate in the ECV procedure.
Not clear whether allocation in pairs may have enabled the unblinded author to know the next allocation in
some cases, which could introduce selection bias.

Of 51 women recruited, 1 was excluded before commencement of the procedure because of absent umbilical
artery end-diastolic flow.

Participants

Women with singleton breech presentation, confirmed by ultrasound, at 36 to 38 weeks’ gestation. Exclusion
criteria: contraindication to tocolytic therapy; scarred uterus; antepartum haemorrhage, hypertension, im-
paired fetal growth, oligohydramnios; vaginal delivery contraindicated; abnormal umbilical artery Doppler
flow pattern.

Interventions

Intravenous infusion of ritodrine 0.4 mg/ml in 5% dextrose at 1.5 ml/minute via an infusion pump, for
15 minutes before and during ECV attempt. If uterine contractions appeared to be preventing successful
version, the infusion rate was increased in steps of 0.75 ml/minute. Compared with matching 5% dextrose
infusion. ECV attempted by 2 investigators, followed by repeat ultrasound scan and cardiotocography.

Outcomes

Failed ECV attempt. Other data presented according to successful or failed ECV attempt: non-cephalic
presentation at delivery (1/24 vs 23/26); caesarean section (5/24 vs 19/26). One intrauterine death occurred
4 weeks after successful ECV (group not stated).

Subgroup analysis showed that statistically significant benefit was limited to nulliparous women.

Notes

Paired sequential analysis reached significance after 10 pairs. Trial continued because of erroneous statistical
calculations. Thereafter little benefit was seen from tocolysis. The authors suggest that tocolysis is helpful
only during the learning phase of the technique. A subsequent trial (published earlier) from the same group
showed no benefit of tocolysis [Stock 1993].
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Characteristics of included studies (Continued)

Allocation concealment

C — Inadequate

Study Delisle 2001

Methods "Randomized controlled trial’.

Participants Singleton non-vertex; age 18 or more; gestational age 36 weeks or more; intact membranes; reactive car-
diotocography.

Interventions Spinal analgesia with bupivacaine 0.25% 1 ml plus 20 mcg fentanyl versus control; four ECV attempts;
nitroglycerin tocolysis used as per operator’s preference.

Outcomes ECV failure; non-re-assuring cardiotocography (1/73 versus 0/68)

Notes August 1998 to June 2001

Allocation concealment B — Unclear

Study Dugoff 1999

Methods Allocation by cards in sealed envelopes in computer-generated random sequence.

Participants Inclusion criteria: breech presentation; 36 weeks or more; reactive cardiotocography; intact membranes;
minimum 2 x 2 cm pocket of amniotic fluid. Exclusion criteria: gross fetal anomaly; uterine malformation;
estimated fetal weight > 4000 g; fetal growth restriction; placenta praevia; third trimester vaginal bleeding;
labour; contraindications to spinal analgesia or terbutaline. Ultrasonography, cardiotocography and digital
cervical examination were performed before the procedure.

Interventions Spinal analgesia with 10 mcg sufentanil and 1 ml 0.25% bupivacaine and 500 ml lactated Ringer’s prehydra-
tion (n = 50), compared with no spinal (n = 52). ECV with terbutaline 0.25 mg was attempted usually by
two operators, and stopped for fetal bradycardia, maternal discomfort or 4 failed attempts. Vaginal elevation
of the presenting part not used.

QOutcomes Successful ECV; breech delivery; caesarean section.

Notes University of Colorado Health Sciences Centre and Denver Health Medical Centre, USA. October 1993 to

August 1997.

Allocation concealment

B — Unclear

Study Fernandez 1997

Methods Randomisation by pharmacy using computer-generated random sequence.

Participants Inclusion criteria: singleton, non-cephalic pregnancy; > 36 weeks gestation. Exclusion criteria: under 17
years old; prior uterine surgery; ruptured membranes; placenta praevia; anomalous fetus; multiple gestation;
sensitivity to terbutaline; other maternal medical complications.

Interventions Terbutaline 0.25 mg (n = 52) or placebo (n = 51) in unlabelled insulin syringe given subcutaneously 15 to
30 minutes before ECV attempts. Forward then backward roll attempted.

Outcomes Successful version; caesarean section.

Notes Parkland Memorial Hospital, Dallas, Texas, USA. January 1994 to June 1995.

Allocation concealment A — Adequate

Study Hollard 2003

Methods "Randomly assigned’.

Participants Normal singleton breech pregnancy; gestational age 36 weeks or more; intact membranes; not in labour.

Interventions 1000 ml IVI prehydration and intrathecal injection of 6 mg 2% lidocaine with 15 mcg fentanyl; versus

control. All received .25 mg SQ terbutaline and ECV attempted.
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Characteristics of included studies (Continued)

Outcomes Maternal pain (reduced in spinal analgesia group) and satisfaction (no difference) on visual scale; ECV
success.

Notes January 1998 to January 2003.

Allocation concealment B — Unclear

Study Johnson 1995

Methods Allocation by sequential envelopes generated by a table of random numbers.

Participants Women scheduled for attempted external cephalic version with the fetal spine in the midline (either back-
up or back-down) on ultrasound examination.

Exclusion criteria: oligohydramnios (amniotic fluid index < 5 cm); fetal or uterine anomalies; ruptured
amniotic membranes; active labour; engagement of presenting part; fetal heart rate decelerations.
All 26 women approached agreed to participate.

Interventions Fetal acoustic stimulation for 1-3 seconds with a Western Electric Division AT & T (Phoenix) model 5C
electrolarynx over the fetal head, or over the nurse’s upper arm (dummy). Physician blinded by leaving the
room during the intervention.

QOutcomes Persistent midline spine position on ultrasound (stimulation 1/13, control 13/13); failed external cephalic
version attempt. Data on method of delivery not included because followed crossover treatment.

Notes 2 hospitals in Arizona, USA, 1 Jan 1993 to 31 December 1994.

After randomisation, 1 from the treatment and 2 from the control group were excluded because the breech
was found to be deeply engaged in the pelvis during the initial external cephalic version attempt. None had
changed position to the spine lateral position, and no further attempts at external cephalic version were made.
In keeping with the prestated protocol for this review, these women have been included in the outcomes as
originally allocated.

Those women in whom external cephalic version failed, were crossed over to the other intervention arm.
This review considers only data from the first intervention, according to the original allocation. Results of
the *crossover’ part of the study are not included.

Allocation concealment B — Unclear

Study Mancuso 2000

Methods Allocation by sealed, sequentially numbered opaque envelopes in computer-generated random sequence.

Participants Women undergoing ECV attempt. Inclusion criteria:
age 18 years or more; singleton pregnancy; 37 weeks or more; breech or transverse presentation; intact
membranes; estimated fetal weight 2000 to 4000 g; reassuring fetal heart rate testing. Exclusion criteria:
placenta praevia; prior classical caesarean section; third trimester bleeding; amniotic fluid index < 5 or > 25
cm; known uterine malformation; suspected major fetal anomaly; active-phase labour.

Interventions Lumbar epidural analgesia with 3 + 10 ml 2% lidocaine, with epinephrine test dose and fentanyl 100
micrograms, versus no epidural. All received Ringer’s Lactate 1500 ml intravenously, and terbutaline 0.25
mg subcutaneously.

Outcomes Presentation after ECV attempt; presentation at delivery; fetal bradycardia causing cessation of ECV attempts;
method of delivery.

Notes Tripler Army Medical Centre, Honolulu, Hawaii, December 1994 to June 1998.

Allocation concealment A — Adequate

Study Marquette 1996

Methods Allocation by identical vials of ritodrine or placebo prepared by the pharmacy, in balanced blocks of 10.
Investigators blind to allocation. Authors do not account for a discrepancy in numbers (ritodrine 138 vs
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Characteristics of included studies (Continued)

control 145), which should not occur using balanced blocks of 10 (283 women: maximum difference in

numbers should be 3).

Participants

Women with singleton breech presentation; 36-41 weeks’ gestation; reactive cardiotocography; breech mobile
on abdominal palpation.

Exclusion criteria: impaired fetal growth (estimated weight < 10 th percentile); oligohydramnios (amniotic
fluid index < 5); placenta praevia; placental abruption; uterine scar other than low transverse caesarean
section; active labour; ruptured membranes; fetal anomalies incompatible with life; contraindication to
vaginal delivery; contraindication to tocolysis.

Interventions

Intravenous infusion for 20 minutes before, and during ECV attempt, of ritodrine 111 micrograms/minute
or placebo. Maximum of 3 ECV attempts as forward or backward flip. Cardiotocography was repeated.

Outcomes

Duration of infusion (tocolysis mean 32.1 (SD 1.04) vs control 31.7 (1.12) minutes); unsuccessful ECV;
cardiotocography results (all reactive); time from ECV to delivery (average 2 weeks); maternal and fetal
complications (maternal complications < 4%, similar between groups); mode of delivery; birthweight (3370

(39) vs 3382 (44) grams).

Notes

Groups differed in terms of frank breech (tocolysis 59/138 vs control 43/145) and nulliparity (58/138 vs
49/145). Parity (nulliparous 34% vs parous 61%), but not type of breech, affected ECV success rate, therefore
results controlled for parity.

Allocation concealment

A — Adequate

Study Robertson 1987

Methods Allocated according to social security number.

Participants Breech presentation suitable for external cephalic version at term (37 to 41 weeks).

Interventions Use of tocolysis (ritodrine infusion 200 micrograms per minute for 20 minutes) compared with no tocolysis.
All women had intravenous lines. Repeat version attempt with tocolysis was successful in 1/9 with initial
failure in the control group (for immediate success rate, this review considered only the initial attempt, ie
tocolysis versus no tocolysis).

Qutcomes Non-cephalic presentation at birth; caesarean section; immediate ECV success.

Notes Tacoma, Washington, USA. July 1984 to May 1987.

Allocation concealment

C - Inadequate

Study Schorr 1997

Methods Allocation by computer-generated random sequence cards in sealed envelopes, using permuted blocks of 10.

Participants Inclusion criteria: breech presentation or transverse lie. Exclusion criteria: placenta praevia; fetal compromise;
fetal growth restriction; ruptured membranes.

Interventions Epidural analgesia with 2% lidocaine with 1:200 000 epinephrine (n = 35); prehydration with 2000 ml
lactated Ringer’s solution; versus no epidural (n = 34). All women received 0.25 mg terbutaline subcutaneously.
External cephalic version attempted up to 3 times, with vaginal elevation of the presenting part when necessary.

QOutcomes Successful ECV, complications, mode of delivery, presentation at delivery.

Notes University of Mississippi Medical Centre Hospital, USA. 1 December 1993 to 31 July 1996.

Allocation concealment

D — Not used

Study Stock 1993

Methods ’Randomised’ in sets of 3 to the 3 groups, stratified for parity and practitioner. Method not specified.
Practitioner was blind to the group allocation.

Participants Breech presentation between 36 and 42 weeks with no contraindication to external cephalic version.
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Exclusion criteria: diabetes; heart disease; thyrotoxicosis; ruptured membranes; multiple pregnancy; uterine
scar; placenta praevia; oligohydramnios; impaired fetal growth; nuchal cord; placenta praevia.

Interventions

Group A: placebo infusion and bolus injection.

Group B: ritodrine 0.3 mg per minute infusion for 30 minutes and during the procedure, and placebo bolus
injection.

Group C: placebo infusion and hexoprenaline 10 micrograms bolus injection.

For the purposes of this review, which addresses the effectiveness of intravenous tocolysis for external cephalic
version rather than the evaluation of specific tocolytic agents, Groups B and C have been combined.

Outcomes

Immediate ECV success; ECV completed < 1 minute; fetal bradycardia during ECV.

Notes

The improved external cephalic version success rate with tocolysis reached statistical significance for hexo-
prenaline but not for ritodrine. The authors decided not to continue the ritodrine/placebo arm of the trial
to completion.

Allocation concealment

C — Inadequate

Study Tan 1989

Methods Allocated by stacks of cards stratified for parity and gestational age less than or greater than 36 weeks.

Participants Breech presentation beyond 33 weeks’ gestation without contraindication to external cephalic version.

Interventions Group 1 received salbutamol 4 mg orally three times a day for at least one day. Group 2 received an intravenous
infusion of salbutamol until the maternal heart rate exceeded 100 beats per minute for 30 minutes. Group
3 received no salbutamol. Groups 1 and 3 received dummy intravenous lines. For consistency in this review
only groups 2 and 3 are compared.

Outcomes Immediate ECV success.

Notes Singapore.

Allocation concealment

C — Inadequate

Study Yanny 2000

Methods Allocation by sealed, opaque envelopes, in computer-generated random sequence.

Participants Women with breech presentation choosing ECV; cardiotocograph and ultrasound examination acceptable;
failed initial ECV attempt without tocolysis.

Interventions Glyceryl trinitrate sublingual spray 800 micrograms (n = 31) versus placebo (n = 26) (labelled spray A and B);
repeat ECV attempt; if unsuccessful and uterus not relaxed, salbutamol infusion and repeat ECV attempt.

Qutcomes Side-effects: maternal discomfort; blood pressure; pulse, after spray administration; ECV success; uterine
relaxation (poor 8/30 nitroglycerine vs 9/25 placebo, reasonable 11/30 vs 8/25, good 7/30 vs 8/25/ excellent
4/30 vs 0/25); salbutamol required (13/31 vs 14/26); dose of salbutamol.

Notes

Allocation concealment

A — Adequate

ECV: external cephalic version;

IVI: intravenous infusion;
SD: standard deviation;
SQ: subcutaneous;

VvS: versus

Characteristics of excluded studies

Study Reason for exclusion

El-Sayed 1998  Ongoing study, published as abstract. Because of cross-over to other arm, success rate with original randomisation not
available.
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Characteristics of excluded studies (Continued)

Wallace 1984  Non-randomised follow-up study after randomised trial of ECV with tocolysis (see review ’External cephalic version

for breech presentation at term).

ECV: external cephalic version

ANALYSES

Comparison 01. Routine betamimetic tocolysis for external cephalic version at term

No. of No. of

studies participants Statistical method

Outcome title

Effect size

01 Failed external cephalic version 6 617 Relative Risk (Fixed) 95% CI

02 Failed external cephalic version 6 396 Relative Risk (Fixed) 95% CI
by parity

03 Failed external cephalic version 1 63 Relative Risk (Fixed) 95% CI
in < 1 minute

04 Fetal bradycardia during 1 63 Relative Risk (Fixed) 95% CI
external cephalic version

05 Non-cephalic presentation at 2 161 Relative Risk (Fixed) 95% CI
birth

06 Caesarean section 3 444 Relative Risk (Fixed) 95% CI

0.74 [0.64, 0.87]
0.70 [0.57, 0.84]

0.56 [0.39, 0.80]

0.13 [0.03, 0.54]

0.80 [0.60, 1.07]

0.85 [0.72, 0.99]

Comparison 02. Acoustic stimulation for external cephalic version with midline fetal spine

No. of No. of

studies _participants Statistical method

Outcome title

Effect size

01 Failed external cephalic version 1 26 Relative Risk (Fixed) 95% CI

02 Non-cephalic presentation at 0 0 Relative Risk (Fixed) 95% CI
birth
03 Caesarean section 0 0 Relative Risk (Fixed) 95% CI

0.17 [0.05, 0.60]

Not estimable

Not estimable

Comparison 03. Epidural or spinal anlagesia for external cephalic version at term

No. of No. of

studies _participants Statistical method

Outcome title

Effect size

01 Failed external cephalic version 5 456 Relative Risk (Random) 95% CI
02 Fetal bradycardia during 2 210 Relative Risk (Random) 95% CI
external cephalic version

03 Maternal hypotension 2 210 Relative Risk (Random) 95% CI

04 Placental abruption 2 138 Relative Risk (Random) 95% CI

05 Maternal discomfort 2 171 Relative Risk (Random) 95% CI

06 Non-cephalic presentation at 3 279 Relative Risk (Random) 95% CI
birth

07 Caesarean section 3 279 Relative Risk (Random) 95% CI

0.79 [0.63, 1.00]
1.48 [0.62, 3.57]

9.35 [0.52, 169.36]
1.09 [0.12, 10.16]

0.19 [0.03, 1.04]
0.73 [0.42, 1.27]

0.73 [0.39, 1.37]

Comparison 04. Nitric oxide donor for external cephalic version at term

No. of No. of

studies _participants Statistical method

Outcome title

Effect size

01 Failed external cephalic version 2 156 Relative Risk (Fixed) 95% CI
02 Fetal bradycardia during 1 99 Relative Risk (Fixed) 95% CI

external cephalic version

1.06 [0.82, 1.37]
0.39 [0.08, 1.93]

Interventions to help external cephalic version for breech presentation at term (Review)
Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



03 Difficult external cephalic 0
version as defined by trial

authors

04 Maternal discomfort during 1
external cephalic version

05 Non-cephalic presentation at 1
birth

06 Caesarean section 0

0 Relative Risk (Fixed) 95% CI Not estimable
51 Relative Risk (Fixed) 95% CI 0.90 [0.40, 2.03]
99 Relative Risk (Fixed) 95% CI 1.50 [0.94, 2.39]
0 Relative Risk (Fixed) 95% CI Not estimable

Comparison 05. Nitric oxide donor versus betamimetic for external cephalic version at term

No. of No. of

Outcome title studies _participants Statistical method Effect size

01 Failed external cephalic version 2 109 Relative Risk (Fixed) 95% CI 1.31 [0.96, 1.77]

02 Fetal bradycardia during 1 74 Relative Risk (Fixed) 95% CI 1.06 [0.16, 7.10]
external cephalic version

03 Difficult external cephalic 0 0 Relative Risk (Fixed) 95% CI Not estimable
version as defined by trial
authors

04 Maternal discomfort during 0 0 Relative Risk (Fixed) 95% CI Not estimable
external cephalic version

05 Non-cephalic presentation at 1 74 Relative Risk (Fixed) 95% CI 1.36 [0.96, 1.91]
birth

06 Caesarean section 0 0 Relative Risk (Fixed) 95% CI Not estimable
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GRAPHS AND OTHER TABLES

Analysis 01.01. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,

Outcome 01 Failed external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 0l Failed external cephalic version

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl

Chung 1996 8/25 18/25 —_— 10.1 044 024,083 ]
Fernandez 1997 25/52 37/51 —&- 209 0.66 [ 048,092 ]
Marquette 1996 66/138 84/145 = 459 0.83 [ 0.66, 1.03 ]
Robertson 1987 10/30 9/28 ] 52 1.04 [ 050, 2.17 ]
Stock 1993 12/42 12/21 - 9.0 0.50[027,092]
Tan 1989 15/30 16/30 - 9.0 094057, 1.53]

Total (95% Cl) 317 300 * 100.0 0.74 [ 0.64,0.87 ]

Total events: 136 (Routine tocolysis), 176 (Control)

Test for heterogeneity chi-square=7.24 df=5 p=0.20 1> =31.0%

Test for overall effect z=3.68 p=0.0002

0l 02 05 | 2 5 10

Analysis 01.02. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,

Outcome 02 Failed external cephalic version by parity
Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 02 Failed external cephalic version by parity

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
01 Failed ECV, nulliparous women
Chung 1996 4/15 10/15 I 85 040 0.16, 1.00 ]
Marquette 1996 46/80 53/71 & 47.8 0.77 [ 061,097 ]
Stock 1993 10/18 6/9 T 6.8 0.83[ 045, 1.55]
Subtotal (95% Cl) 13 95 - 632 0.73[0.59,090]
Total events: 60 (Routine tocolysis), 69 (Control)
Test for heterogeneity chi-square=2.07 df=2 p=0.36 I> =3.4%
Test for overall effect z=291  p=0.004
02 Failed ECV, parous women
Chung 1996 4/10 8/10 T 6.8 050[022 1.14]
Marquette 1996 20/58 31/74 T 232 0.82[053,1.28]
01 02 05 | 2 5 10 (Continued . . .)
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(... Continued)

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Stock 1993 2/24 6/12 N 6.8 0.17[004,071]
Subtotal (95% Cl) 92 96 - 36.8 0.64 [ 044,093 ]

Total events: 26 (Routine tocolysis), 45 (Control)

Test for heterogeneity chi-square=4.9 | df=2 p=0.09 I* =59.3%
Test for overall effect z=2.35 p=0.02

Total (95% Cl) 205 191 * 100.0 0.70[ 057,084 ]
Total events: 86 (Routine tocolysis), |14 (Control)

Test for heterogeneity chi-square=7.42 df=5 p=0.19 1> =32.6%
Test for overall effect z=3.73  p=0.0002

ol 02 05 | 2 5 10

Analysis 01.03. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,
Outcome 03 Failed external cephalic version in < | minute

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 03 Failed external cephalic version in < | minute

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Stock 1993 20/42 18721 . 3 1000 056[039,080]
Total (95% Cl) 42 21 - 100.0 0.56 [ 0.39,0.80 ]

Total events: 20 (Routine tocolysis), 18 (Control)
Test for heterogeneity: not applicable
Test for overall effect z=3.18 p=0.001

0l 02 05 | 2 5 10

Analysis 01.04. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,
Outcome 04 Fetal bradycardia during external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 04 Fetal bradycardia during external cephalic version

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Stock 1993 2142 8/21 [ 100.0 0.13[0.03,054]
Total (95% Cl) 42 21 — 100.0 0.13[0.03,0.54 ]

Total events: 2 (Routine tocolysis), 8 (Control)
Test for heterogeneity: not applicable
Test for overall effect z=2.79  p=0.005

0l 02 05 | 2 5 10
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Analysis 01.05. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,

Outcome 05 Non-cephalic presentation at birth

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 05 Non-cephalic presentation at birth

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Fernandez 1997 28/52 38/51 8 823 0.72 [ 0.54,097 ]
Robertson 1987 10/30 8/28 I 177 1.17 [0.54,2.53]
Total (95% Cl) 82 79 - 100.0 0.80 [ 0.60, 1.07 ]

Total events: 38 (Routine tocolysis), 46 (Control)
Test for heterogeneity chi-square=1.37 df=1 p=0.24 1> =26.8%
Test for overall effect z=1.52  p=0.1

0l 02 05 | 2 5

Analysis 01.06. Comparison 01 Routine betamimetic tocolysis for external cephalic version at term,

Outcome 06 Caesarean section
Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 01 Routine betamimetic tocolysis for external cephalic version at term

Outcome: 06 Caesarean section

Study Routine tocolysis Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Fernandez 1997 30/52 39/51 il 289 0751057, 1.00]
Marquette 1996 76/138 94/145 L] 67.3 0851070, 1.03]
Robertson 1987 8/30 5/28 -1 38 149 [0.55,4.03]
Total (95% CI) 220 224 * 100.0 085[0.72,099]

Total events: | 14 (Routine tocolysis), 138 (Control)
Test for heterogeneity chi-square=1.92 df=2 p=0.38 1> =0.0%
Test for overall effect z=2.06 p=0.04

ol 02 05 | 2 5 10
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Analysis 02.01. Comparison 02 Acoustic stimulation for external cephalic version with midline fetal spine,
Outcome 01 Failed external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 02 Acoustic stimulation for external cephalic version with midline fetal spine

Outcome: 0l Failed external cephalic version

Study Acoustic stimulation Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
Johnson 1995 2/13 12/13 L 100.0 0.17[0.05,0.60 ]
Total (95% Cl) 13 13 —— 100.0 0.17[0.05,0.60 ]

Total events: 2 (Acoustic stimulation), 12 (Control)
Test for heterogeneity: not applicable
Test for overall effect z=2.73  p=0.006

0l 02 05 | 2 5 10

Analysis 03.01. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
0l Failed external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 0l Failed external cephalic version

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Delisle 2001 44/73 46/68 i 327 089070, 1.14]
Dugoff 1999 28/50 30/52 249 0971069, 1.36]
Hollard 2003 8/17 9/19 —r 94 0.99 [ 050, 1.98]
Mancuso 2000 22/54 36/54 —— 224 061 [042, 089 ]
Schorr 1997 9/35 18/34 I 10.5 049 [025,093]
Total (95% Cl) 229 227 * 100.0 0.79 [ 0.63, 1.00 ]
Total events: | || (Epidural or spinal), 139 (Control)
Test for heterogeneity chi-square=6.76 df=4 p=0.15 1> =40.8%
Test for overall effect z=1.94 p=0.05

01 02 05 | 2 5 10
Favours treatment Favours control
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Analysis 03.02. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
02 Fetal bradycardia during external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 02 Fetal bradycardia during external cephalic version

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 11/50 6/52 —i— 76.1 191 [076,476 ]
Mancuso 2000 2/54 3/54 I E— 239 06710.12,383]
Total (95% Cl) 104 106 —— 100.0 148 [ 0.62,3.57 ]

Total events: |3 (Epidural or spinal), 9 (Control)
Test for heterogeneity chi-square=1.09 df=1 p=0.30 1> =8.3%
Test for overall effect z=0.88 p=0.4

01 02 05 I 2 5 10

Favours treatment Favours control

Analysis 03.03. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
03 Maternal hypotension
Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 03 Maternal hypotension

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 4/50 0/52 —— 100.0 9.35[052, 169.36 ]
% Mancuso 2000 0/54 0/54 0.0 Not estimable
Total (95% Cl) 104 106 T — 100.0 9.35[0.52, 169.36 ]

Total events: 4 (Epidural or spinal), O (Control)
Test for heterogeneity: not applicable
Test for overall effect z=1.51  p=0.1

01 02 05 I 2 5 10

Favours treatment Favours control
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Analysis 03.04. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
04 Placental abruption

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 04 Placental abruption

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 0/50 1152 u 494 035[001,831]
Hollard 2003 117 0/19 e 50.6 333[0.14,7675]
Total (95% Cl) 67 71 T — 100.0 1.0970.12, 10.16 ]

Total events: | (Epidural or spinal), | (Control)
Test for heterogeneity chi-square=0.99 df=1 p=0.32 1> =0.0%
Test for overall effect z=0.08 p=0.9

01 02 05 I 2 5 10

Favours treatment Favours control

Analysis 03.05. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
05 Maternal discomfort

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 05 Maternal discomfort

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 0/50 4/52 - 353 0.12[001,209]
Schorr 1997 1135 4/34 —— 64.7 024 003,206 ]
Total (95% Cl) 85 86 S 100.0 0.197003, 1.04]

Total events: | (Epidural or spinal), 8 (Control)
Test for heterogeneity chi-square=0.17 df=1 p=0.68 1> =0.0%
Test for overall effect z=1.91  p=0.06

0l 02 05 | 2 5 10

Favours treatment Favours control
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Analysis 03.06. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
06 Non-cephalic presentation at birth

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 06 Non-cephalic presentation at birth

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 30/50 26/52 - 36.6 120084, 1.71]
Mancuso 2000 22/54 35/54 —& 359 0.63[043,092]
Schorr 1997 9/35 19/34 — 275 046 [0.24,0.87 ]
Total (95% Cl) 139 140 - 100.0 0731042, 127]

Total events: 61 (Epidural or spinal), 80 (Control)
Test for heterogeneity chi-square=9.66 df=2 p=0.008 1> =79.3%
Test for overall effect z=1.10  p=0.3

0l 02 05 | 2 5 10

Favours treatment Favours control

Analysis 03.07. Comparison 03 Epidural or spinal anlagesia for external cephalic version at term, Outcome
07 Caesarean section

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 03 Epidural or spinal anlagesia for external cephalic version at term

Outcome: 07 Caesarean section

Study Epidural or spinal Control Relative Risk (Random) Weight Relative Risk (Random)
n/N n/N 95% Cl (%) 95% Cl
Dugoff 1999 34/50 27/52 i 34.7 .31 1095, 1.81]
Mancuso 2000 25/54 38/54 & 344 0.66 [ 047,092 ]
Schorr 1997 12/35 27/34 —— 309 043[026,070]
Total (95% Cl) 139 140 —— 100.0 0731039, 1.37]

Total events: 71 (Epidural or spinal), 92 (Control)
Test for heterogeneity chi-square=16.48 df=2 p=0.0003 1> =87.9%
Test for overall effect z=098 p=0.3

0l 02 05 | 2 5 10
Favours treatment Favours control
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Analysis 04.01. Comparison 04 Nitric oxide donor for external cephalic version at term, Outcome 01 Failed
external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term

Comparison: 04 Nitric oxide donor for external cephalic version at term

Outcome: 0l Failed external cephalic version

Study Nitric Oxide donor Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl

01 Nulliparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric Oxide donor), 0 (Control)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Multiparous women
Bujold 2002 26/50 18/49 i 42.1 142090, 2.23]
-

Subtotal (95% Cl) 50 49
Total events: 26 (Nitric Oxide donor), 18 (Control)

42.1 142090, 223]
Test for heterogeneity: not applicable
Test for overall effect z=1.50 p=0.1

03 Primiparous and multiparous women, or parity undefined
Yanny 2000 22/31 23/26 L 579 0.80[0.62, 1.05]

¢

Subtotal (95% Cl) 31 26
Total events: 22 (Nitric Oxide donor), 23 (Control)

579 080062, 1.05 ]

Test for heterogeneity: not applicable
Test for overall effect z=1.63  p=0.1
Total (95% Cl) 8l 75 bl 100.0 1.06 [0.82, 1.37]
Total events: 48 (Nitric Oxide donor), 41 (Control)

Test for heterogeneity chi-square=5.83 df=1 p=0.02 I* =82.8%
Test for overall effect z=045 p=0.7

01 02 05 I 2 5 10

Favours treatment Favours control
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Analysis 04.02. Comparison 04 Nitric oxide donor for external cephalic version at term, Outcome 02 Fetal
bradycardia during external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 04 Nitric oxide donor for external cephalic version at term
Outcome: 02 Fetal bradycardia during external cephalic version

Study Nitric Oxide donor Control

Relative Risk (Fixed)

n/N n/N 95% Cl

Weight
(%)

Relative Risk (Fixed)
95% Cl

01 Nulliparous women

Subtotal (95% Cl) 0 0
Total events: O (Nitric Oxide donor), O (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Multiparous women

Bujold 2002 2/50 5/49

Subtotal (95% Cl) 50 49
Total events: 2 (Nitric Oxide donor), 5 (Control)
Test for heterogeneity: not applicable

Test for overall effect z=1.15 p=0.2

03 Primiparous and multiparous women, or parity undefined
Subtotal (95% Cl) 0 0
Total events: O (Nitric Oxide donor), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% Cl) 50 49
Total events: 2 (Nitric Oxide donor), 5 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.15 p=0.2

00

100.0

100.0

0.0

100.0

Not estimable

039008, 193]

039008, 193]

Not estimable

039008, 193]

0.1 02 05

Favours treatment

2 5 10

Favours control
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Analysis 04.04. Comparison 04 Nitric oxide donor for external cephalic version at term, Outcome 04
Maternal discomfort during external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 04 Nitric oxide donor for external cephalic version at term
Outcome: 04 Maternal discomfort during external cephalic version

Study Nitric Oxide donor Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl

01 Nulliparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric Oxide donor), O (Control)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Multiparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric Oxide donor), 0 (Control)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Primiparous and multiparous women, or parity undefined
Yanny 2000 9130 7121 i 100.0 090 [ 040, 203 ]

Subtotal (95% Cl) 30 21 100.0 0.90 [ 040, 2.03 ]

Total events: 9 (Nitric Oxide donor), 7 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=025 p=0.8

Total (95% Cl) 30 21 ——_— 100.0 0.90 [ 040, 2.03 ]

Total events: 9 (Nitric Oxide donor), 7 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=025 p=0.8
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Analysis 04.05. Comparison 04 Nitric oxide donor for external cephalic version at term, Outcome 05 Non-
cephalic presentation at birth

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 04 Nitric oxide donor for external cephalic version at term
Outcome: 05 Non-cephalic presentation at birth

Study Nitric Oxide donor Control Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl

01 Nulliparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric Oxide donor), O (Control)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Multiparous women

Bujold 2002 26/50 17/49 100.0 1.50 [ 0.94, 2.39 ]

| u

Subtotal (95% Cl) 50 49
Total events: 26 (Nitric Oxide donor), 17 (Control)

100.0 1.50 [ 0.94, 2.39 ]

Test for heterogeneity: not applicable
Test for overall effect z=1.70  p=0.09

03 Primiparous and multiparous women, or parity undefined
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric Oxide donor), 0 (Control)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% Cl) 50 49 - 100.0 1.50 [ 0.94,2.39 ]
Total events: 26 (Nitric Oxide donor), 17 (Control)
Test for heterogeneity: not applicable

Test for overall effect z=1.70  p=0.09
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Analysis 05.01. Comparison 05 Nitric oxide donor versus betamimetic for external cephalic version at term,
Outcome 01 Failed external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 05 Nitric oxide donor versus betamimetic for external cephalic version at term

Outcome: 0l Failed external cephalic version

Study Nitric oxide donor Betamimetic Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl
01 Nulliparous women
Bujold 2003 27/36 21/38 - 713 136096, 191 ]
Subtotal (95% Cl) 36 38 - 713 136 [0.96, 1.91]

Total events: 27 (Nitric oxide donor), 21 (Betamimetic)
Test for heterogeneity: not applicable
Test for overall effect z=1.75 p=0.08

02 Multiparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric oxide donor), O (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Primiparous and multiparous women, or parity undefined

Andarsio 2000 10/18 8/17 ] 28.7 1.18 [0.62,227]

U

Subtotal (95% Cl) 18 17 - 287 1.18[0.62,227]
Total events: 10 (Nitric oxide donor), 8 (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect z=0.50 p=0.6

Total (95% Cl) 54 55 - 100.0 .31 1096, 1.77 ]
Total events: 37 (Nitric oxide donor), 29 (Betamimetic)

Test for heterogeneity chi-square=0.14 df=1 p=0.71 1> =0.0%

Test for overall effect z=1.71  p=0.09
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Analysis 05.02. Comparison 05 Nitric oxide donor versus betamimetic for external cephalic version at term,
Outcome 02 Fetal bradycardia during external cephalic version

Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 05 Nitric oxide donor versus betamimetic for external cephalic version at term
Outcome: 02 Fetal bradycardia during external cephalic version

Study Nitric oxide donor Betamimetic Relative Risk (Fixed) Weight Relative Risk (Fixed)
n/N n/N 95% Cl (%) 95% Cl

01 Nulliparous women
Bujold 2003 2/36 2/38 100.0 1.06 [0.16,7.10]

Subtotal (95% Cl) 36 38 100.0 106 [0.16,7.10]
Total events: 2 (Nitric oxide donor), 2 (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect z=0.06 p=1

02 Multiparous women
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric oxide donor), O (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Primiparous and multiparous women, or parity undefined
Subtotal (95% Cl) 0 0 0.0 Not estimable
Total events: O (Nitric oxide donor), O (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% Cl) 36 38 T —— 100.0 106 [0.16,7.10]
Total events: 2 (Nitric oxide donor), 2 (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect z=0.06 p=1
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Analysis 05.05. Comparison 05 Nitric oxide donor versus betamimetic for external cephalic version at term,

Outcome 05 Non-cephalic presentation at birth
Review: Interventions to help external cephalic version for breech presentation at term
Comparison: 05 Nitric oxide donor versus betamimetic for external cephalic version at term
Outcome: 05 Non-cephalic presentation at birth

Study Nitric oxide donor Betamimetic Relative Risk (Fixed) Weight
n/N n/N 95% Cl (%)

Relative Risk (Fixed)
95% Cl

01 Nulliparous women
Bujold 2003 27136 21/38 i 1000

Subtotal (95% Cl) 36 38 - 100.0
Total events: 27 (Nitric oxide donor), 21 (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect z=1.75 p=0.08

02 Multiparous women
Subtotal (95% Cl) 0 0 0.0
Total events: O (Nitric oxide donor), O (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Primiparous and multiparous women, or parity undefined
Subtotal (95% Cl) 0 0 0.0
Total events: O (Nitric oxide donor), O (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% Cl) 36 38 - 100.0
Total events: 27 (Nitric oxide donor), 21 (Betamimetic)
Test for heterogeneity: not applicable

Test for overall effect z=1.75 p=0.08

136096, 191 ]

136096, 191 ]

Not estimable

Not estimable

136096, 191 ]
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