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General Introduction

Breech presentation at term occurs in 3% to 4% of the term pregnancies1. It is found in 

around 6,000 women annually in the Netherlands2.  Even if there is no underlying fetal 

or maternal abnormality, both mother and fetus face an increased risk of a complicated 

delivery. Secondary prevention of breech presentation is possible by attempting external 

cephalic version (ECV), which in about 40% of the cases solves a possible obstetrical 

treatment dilemma; the choice between “vaginal breech or planned caesarean delivery”.

ECV is an obstetrical intervention that has been proven to reduce the number of breech 

presentations3. It has probably been practiced since the time of Aristotle (384 to 322 

B.C.). Justus Heinrich Wigand, a German gynaecologist, was the first to describe it in 

19074. ECV was mostly practiced before term and became routine obstetrical practice 

on the basis of personal experience, as well as promising results from non-randomised 

studies. However, ECV eventually fell out of favour as a result of reports on high rates of 

spontaneous reversion if performed before 36 weeks of gestation, fetal complications, and 

the perception of caesarean delivery as a safer option than ECV.  

The revival of the use of ECV came in the early 1980s, when the first randomised controlled 

trials on the subject appeared. Since then ECV has been subjected to five randomised 

controlled trials assessing its effectiveness5-9. A Cochrane review published first in 1996 

demonstrated a significant reduction of the risk of caesarean delivery (OR 0.55, 95% CI 0.33 

to 0.91) when ECV was performed after 36 weeks3. Still, safety of the procedure remained 

an issue until two reviews appeared10;11. The most recent review by Collaris et.al. showed 

that complications as they had been reported in studies around 1970 nowadays seem 

to be far less frequent. ECV is a safe manoeuvre with a risk of an emergency caesarean 

delivery of 0.43%10.  

Unfortunately there is no uniformity in the eligibility of patients for the procedure. Three 

national guidelines on contra-indications for ECV (RCOG, ACOG and the NVOG) all 

advocate different contra-indications for ECV. Most contra-indications are relative and 

the evidence level is low (level IV). There are however some obvious contra-indications 

mentioned in all guidelines, such as a contra-indication to vaginal delivery, ruptured 

membranes and multiple pregnancy.

G
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Several methods to improve ECV such as uterine relaxation, vibro-accoustic stimulation, 

epidural or spinal analgesia, and amnioinfusion have been proposed. Of these methods, 

uterine relaxation was the only method that showed effectiveness. The majority of studies 

that evaluated the effectiveness of uterine relaxation for ECV have used β-agonists12. These 

studies reported a beneficial effect of the use of β –agonists over placebo in ECV from 40% 

to 57% (relative risk 0.74 95% CI 0.64 to 0.87). However, β-agonists have known adverse 

maternal cardiovascular side effects in terms of flushing, chest pain and palpitations13;14, 

and as a result the implementation of routine uterine relaxation is low. A Dutch survey on 

ECV showed that only 35% of the gynaecologists performing ECV used uterine relaxants15. 

In view of this issue, there is considerable interest in the evaluation of alternative uterine 

relaxants in ECV. 

The calcium antagonist nifedipine has relaxant effects on isolated, non labor human 

myometrium, and is therefore used for tocolysis in obstetrics16;17. In women with threatened 

preterm labor, it is more effective in delaying delivery, and it has considerably fewer side 

effects than β-agonists18. Moreover, long-term neonatal follow-up showed no adverse 

effects19. To our knowledge, there are no randomised controlled trials assessing the 

effectiveness of nifedipine in ECV until now. 

Despite the effectiveness of ECV in preventing breech presentation and thus lowering the 

risk of a caesarean delivery, acceptance for both women and doctors to enter an ECV 

attempt vary. Reported rates of maternal refusal of an ECV attempt range from 18% to 

76%20-22. Conversely, the number of women potentially suitable for ECV who were not 

offered an attempt range from 4% to 33%20;23;24. Although there is no formal survey on 

factors that influence the decision to enter an ECV attempt, uncertainty about success of 

an ECV attempt might explain this reluctance. In 1987 it was reported that multiparity as 

well as some ultrasound factors like amniotic fluid volume, fetal abdominal circumference, 

type of breech, etc. were predictors of success25. This study was followed by several other 

studies reporting on factors that predict the outcome of an ECV attempt18;26-42. However, 

systematic knowledge of these factors is lacking. Thus far, five studies have assessed the 

prognostic value of these indicators in a multivariable approach27;33;38;42;43. Two of these 

studies used prognostic indicators to develop a scoring system38;42. Both studies have 

some methodological flaws and a reliable prediction of the outcome of an ECV attempt 

is still not possible. Accurate prediction of the outcome of an ECV attempt may help in 

convincing both women and doctors to undergo an ECV attempt. This is an important issue 

since caesarean delivery rates for the at term breech presentation are high.

10
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Until 2000, two small randomised controlled trials concerning mode of delivery for term 

breech presentation had been published44;45. Meta-analysis of these trials indicated that 

there was insufficient evidence for a policy of planned caesarean delivery for breech 

presentation46. Guidelines on the subject, such as the National Consensus Conference on 

Aspects of Caesarean Birth, stated that planned vaginal birth should be recommended for 

either frank or complete breech presentation at term47. In spite of this recommendation, 

caesarean delivery rates increased and seemed to be the preferred method of delivery.

In 2000 the results of the Term Breech Trial, in which planned vaginal delivery was compared 

to a planned caesarean delivery, were published48. After interim analysis revealed a strong 

improvement in neonatal outcome at one month after birth in the elective caesarean group 

the trial was stopped. The overall risk of perinatal and neonatal mortality in the planned 

caesarean group was reduced (RR 0.23, 95% CI 0.07 to 0.8; P<0.01). A composite 

neonatal outcome of mortality and serious neonatal morbidity was similarly reduced (RR 

0.33, 95% CI 0.19 to 0.56; P<0.0001). This corresponds with a number needed to treat 

of 14, i.e. 14 caesarean sections would be performed to prevent one case of bad neonatal 

outcome. 

The results of this study seemed to confirm the presumption that an elective caesarean 

delivery would reduce morbidity and mortality among children in breech presentation, 

accordingly the results of this trial had a major impact on the management of the term 

breech. The caesarean delivery rate in women with a fetus in breech presentation in the 

Netherlands has increased from 45% to around 802. This change was accompanied by a 

substantial decrease in perinatal mortality from breech pregnancies. This beneficial effect 

might have a draw back as caesarean deliveries are associated with increased maternal 

morbidity, longer hospital admission and consequences for future pregnancies, such as 

an increased risk of abnormal placental implantation, uterine rupture and, ultimately, fetal 

death due to uterine rupture49-52.

Both maternal and infant outcomes were assessed in follow-up studies of the Term Breech 

Trial53;54. At two years of age, there was no difference in risk of death or neurodevelopmental 

abnormality between planned vaginal delivery and planned caesarean delivery (RR 1.09, 

95% CI 0.52 to 2.30; P =.85). However, follow-up was incomplete as neonatal outcome 

was only known in 80%. Independent of the choice for vaginal or caesarean delivery, 

prevention of breech presentation at term remains an important matter.  

G
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Aim of the thesis

The aim of this thesis was to answer the following questions:

l	 Which clinical factors influence the probability of success of ECV as estimated by 

clinicians?

l	 Which clinical and ultrasound factors can predict a successful outcome of an ECV 

attempt?

l	 What are the complications of ECV and are they associated with fetal position after 

ECV?

l	 What is the effectiveness of nifedipine as a uterine relaxant for ECV compared to 

placebo?

l	 Can the outcome of ECV be predicted?

l	 What is the preference of expectant parents for mode of delivery in case of term breech 

position, and what is their judgment of neonatal short- and long-term risks as well as 

the maternal risks?

12
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Outline of the thesis

In chapter 2 we report the results of a survey among Dutch gynaecologists. We evaluate 

their ability to predict ECV outcome in fictive patient cases. Potential prognostic factors 

that varied between the cases were parity, maternal body mass index, engagement of 

the fetus, amniotic fluid, fetal growth, fetal presentation and placental localisation. Firstly, 

we evaluate the concordance between the gynaecologists with respect to predictions on 

ECV outcome with and without uterine relaxation. Secondly, we evaluate the concordance 

between the gynaecologists with respect to their subsequent treatment decisions.

In chapter 3 we systematically review the medical literature reporting on potential clinical 

prognosticators for the outcome of ECV. We performed a meta-analysis to identify and 

quantify clinical factors that can predict a successful outcome of an ECV attempt. We 

identified 53 primary articles reporting on 10,149 women.

In chapter 4 we describe the results of a meta-analysis that was performed to identify and 

quantify ultrasound factors that can predict a successful outcome of an ECV attempt. We 

identified 37 primary articles reporting on 7,709 women.

In chapter 5 we focus on the safety of the ECV manoeuvre. We report on the complications 

of 12,955 ECV attempts. We report on the incidence of general complications, serious 

complications, and ECV related emergency deliveries. Furthermore, we report on the 

association of complications with fetal position after ECV.

In chapter 6 we describe a randomised controlled trial assessing the effectiveness of 

nifedipine as a uterine relaxant for ECV compared to placebo. Women with a singleton 

fetus in breech presentation and a gestational age of 36 weeks or more were randomised 

between ECV after two doses of nifedipine 10 mg or placebo, 30 and 15 minutes before 

the ECV attempt. The primary outcome was the fetus being in cephalic position immediately 

after the procedure. 

In chapter 7 we present a model for the prediction of successful ECV. The outcome 

of ECV is dependent on several variables. In this study we built a prediction model by 

analysing the influence of several variables on successful ECV. We did this by multivariable 

logistic regression in 310 ECV attempts.

G
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In chapter 8 we explore patient’s preferences concerning delivery in case of persisting 

breech presentation. Eighty women (40 with a fetus in breech presentation and 40 with 

a fetus in cephalic presentation) with a gestational age from 36 weeks onwards were 

offered scenarios of vaginal and caesarean breech delivery in which one-month and two-

year neonatal and maternal complication rates were varied. The complication rates were 

increased until women switched their preference to a different mode of delivery. 

In chapter 9 we summarise the results of the studies presented in this thesis and give 

clinical implications and implications for future research in this field.

14

Proefschrift Kok.indb   14 29-9-2008   13:58:50



References
 1.  Hickok DE, Gordon DC, Milberg JA, Williams MA, Daling JR. The frequency of breech 

presentation by gestational age at birth: a large population-based study. Am.J.Obstet.
Gynecol. 1992;166:851-52.

 2.  Rietberg CC, Elferink-Stinkens PM, Visser GH. The effect of the Term Breech Trial on medical 
intervention behaviour and neonatal outcome in The Netherlands: an analysis of 35,453 term 
breech infants. BJOG. 2005;112:205-09.

 3.  Hofmeyr GJ, Kulier R. External cephalic version for breech presentation at term. Cochrane.
Database.Syst.Rev. 2000;CD000083.

 4.  Lee HSJ. Dates in Obstetrics and Gynecology. Canadian Bulletin of Medical History 
2008;18:412-13.

 5.  Brocks V, Philipsen T, Secher NJ. A randomized trial of external cephalic version with tocolysis 
in late pregnancy. British Journal of Obstetrics & Gynaecology 1984;653-56.

 6.  Hofmeyr GJ. Effect of external cephalic version in late pregnancy on breech presentation 
and caesarean section rate: A controlled trial. British Journal of Obstetrics & Gynaecology 
1983;392-99.

 7.  Mahomed K, Seeras R, Coulson R. External cephalic version at term. A randomized controlled 
trial using tocolysis. Br.J.Obstet.Gynaecol. 1991;98:8-13.

 8.  van de PR, Bennebroek GJ, Keirse MJ. [The benefit of external version in full-term breech 
presentation]. Ned.Tijdschr.Geneeskd. 1990;134:2245-48.

 9.  Van Dorsten JP, Schifrin BS, Wallace RL. Randomized control trial of external cephalic version 
with tocolysis in late pregnancy. Am.J.Obstet.Gynecol. 1981;141:417-24.

 10.  Collaris RJ, Oei SG. External cephalic version: A safe procedure? a systematic review of 
version-related risks. Acta Obstetricia et Gynecologica Scandinavica. 2004;511-18.

 11.  Zhang J, Bowes WA, Jr., Fortney JA. Efficacy of external cephalic version: a review. Obstet.
Gynecol. 1993;82:306-12.

 12.  Hofmeyr GJ. Interventions to help external cephalic version for breech presentation at term. 
Cochrane.Database.Syst.Rev. 2004;CD000184.

 13.  Pryde PG, Besinger RE, Gianopoulos JG, Mittendorf R. Adverse and beneficial effects of 
tocolytic therapy. Semin.Perinatol. 2001;25:316-40.

 14.  Yaju Y, Nakayama T. Effectiveness and safety of ritodrine hydrochloride for the treatment of 
preterm labour: a systematic review. Pharmacoepidemiol.Drug Saf 2006;15:813-22.

 15.  Feitsma AH, Middeldorp JM, Oepkes D. An inventory of External Cephalic Version near term. 
Ned.Tijdschr.Obs.Gyn. 2007;120:4-7.

 16.  Forman A, Andersson KE, Persson CG, Ulmsten U. Relaxant effects of nifedipine on isolated, 
human myometrium. Acta Pharmacol.Toxicol.(Copenh) 1979;45:81-86.

 17.  Forman A, Andersson KE, Maigaard S. Effects of calcium channel blockers on the female 
genital tract. Acta Pharmacol.Toxicol.(Copenh) 1986;58 Suppl 2:183-92.

 18.  King JF, Flenady VJ, Papatsonis DN, Dekker GA, Carbonne B. Calcium channel blockers for 
inhibiting preterm labour. Cochrane.Database.Syst.Rev. 2003;CD002255.

 19.  Houtzager BA, Hogendoorn SM, Papatsonis DN, Samsom JF, van Geijn HP, Bleker OP et al. 
Long-term follow up of children exposed in utero to nifedipine or ritodrine for the management 
of preterm labour. BJOG. 2006;113:324-31.

 20.  Leung TY, Lau TK, Lo KW, Rogers MS. A survey of pregnant women’s attitude towards breech 
delivery and external cephalic version. Aust.N.Z.J.Obstet.Gynaecol. 2000;40:253-59.

 21.  Raynes-Greenow CH, Roberts CL, Barratt A, Brodrick B, Peat B. Pregnant women’s 
preferences and knowledge of term breech management, in an Australian setting. Midwifery 
2004;20:181-87.

G
eneral introduction

15

C
h

a
p

te
r 1

Proefschrift Kok.indb   15 29-9-2008   13:58:50



 22.  Yogev Y, Horowitz E, Ben Haroush A, Chen R, Kaplan B. Changing attitudes toward mode 
of delivery and external cephalic version in breech presentations. Int.J.Gynaecol.Obstet. 
2002;79:221-24.

 23.  Bewley S, Robson SC, Smith M, Glover A, Spencer JA. The introduction of external 
cephalic version at term into routine clinical practice. Eur.J.Obstet.Gynecol.Reprod.Biol. 
1993;52:89-93.

 24.  Caukwell S, Joels LA, Kyle PM, Mills MS. Women’s attitudes towards management of breech 
presentation at term. J.Obstet.Gynaecol. 2002;22:486-88.

 25. Ferguson JE, Armstrong MA, Dyson DC. Maternal and fetal factors affecting success of 
antepartum external cephalic version. Obstet.Gynecol. 1987;70:722-25.

 26.  Donald WL, Barton JJ. Ultrasonography and external cephalic version at term. Am.J.Obstet.
Gynecol. 1990;162:1542-45.

 27.  Aisenbrey GA, Catanzarite VA, Nelson C. External cephalic version: predictors of success. 
Obstet.Gynecol. 1999;94:783-86.

 28.  Boucher M, Bujold E, Marquette GP, Vezina Y. The relationship between amniotic fluid index 
and successful external cephalic version: a 14-year experience. Am.J.Obstet.Gynecol. 
2003;189:751-54.

 29.  Calhoun BC, Edgeworth D, Brehm W. External cephalic version at a military teaching hospital: 
predictors of success. Aust.N.Z.J.Obstet.Gynaecol. 1995;35:277-79.

 30.  Cynober E. Relation between the quantity of amniotic fluid and the success of external cephalic 
version in breech positions. [French]. Revue du Praticien - Gynecologie et Obstetrique. 
2004;81, 2004.

 31.  Flock F, Stoz F, Paulus W, Scheurle B, Kreienberg R. [External fetal version from breech 
presentation to cephalic presentation: modifying factors, reliability and risks]. Zentralbl.
Gynakol. 1998;120:60-65.

 32.  Foote AJ. External cephalic version from 34 weeks under tocolysis: factors influencing success. 
J.Obstet.Gynaecol. 1995;21:127-32.

 33.  Fortunato SJ, Mercer LJ, Guzick DS. External cephalic version with tocolysis: factors associated 
with success. Obstet.Gynecol. 1988;72:59-62.

 34.  Guyer H. A prospective audit of external cephalic version at term: are ultrasound parameters 
predictive of outcome? J.Obstet.Gynaecol. 2001;21:580-82.

 35.  Haas DM, Magann EF. External cephalic version with an amniotic fluid index < or = 10: a 
systematic review. J.Matern.Fetal Neonatal Med. 2005;18:249-52.

 36.  Hofmeyr GJ, Sadan O, Myer IG, Galal KC, Simko G. External cephalic version and spontaneous 
version rates: ethnic and other determinants. Br.J.Obstet.Gynaecol. 1986;93:13-16.

 37.  Kainer F, Pertl B, Netzbandt P, Fast C. [Effect of ultrasound examination on fetal version of 
breech presentation]. Geburtshilfe Frauenheilkd. 1994;54:108-10.

 38.  Newman RB, Peacock BS, VanDorsten JP, Hunt HH. Predicting success of external cephalic 
version. Am.J.Obstet.Gynecol. 1993;169:245-49.

 39.  Schmidt S, Wagner U, Vogt M, Schmolling J, Gembruch U, Hansmann M et al. [Criteria for 
successful outcome of external fetal version from breech presentation to cephalic presentation]. 
Z.Geburtshilfe Neonatol. 1997;201 Suppl 1:30-34.

 40.  Wai MW, Lao TT, Ka LL. Predicting the success of external cephalic version with a scoring 
system: A prospective, two-phase study. Journal of Reproductive Medicine for the Obstetrician 
& Gynecologist. 2000;201-06.

 41.  Williams J, Bjornsson S, Cameron AD, Mathers A, Yahya SZS, Pell JP. Prospective study of 
external cephalic version in Glasgow: Patient selection, outcome and factors associated with 
outcome. Journal of Obstetrics & Gynaecology 1999;598-601.

 42.  Wong WM, Lao TT, Liu KL. Predicting the success of external cephalic version with a scoring 
system. A prospective, two-phase study. J.Reprod.Med. 2000;45:201-06.

16

Proefschrift Kok.indb   16 29-9-2008   13:58:50



 43.  Lau TK, Lo KW, Wan D, Rogers MS. Predictors of successful external cephalic version at term: 
a prospective study. Br.J.Obstet.Gynaecol. 1997;104:798-802.

 44.  Collea JV, Chein C, Quilligan EJ. The randomized management of term frank breech 
presentation: a study of 208 cases. Am.J.Obstet.Gynecol. 1980;137:235-44.

 45.  Gimovsky ML, Wallace RL, Schifrin BS, Paul RH. Randomized management of the nonfrank 
breech presentation at term: a preliminary report. Am.J.Obstet.Gynecol. 1983;146:34-40.

 46.  Hofmeyr GJ, Kulier R. Expedited versus conservative approaches for vaginal delivery in breech 
presentation. Cochrane.Database.Syst.Rev. 2000;CD000082.

 47.   Consensus Conference Report.Indications for cesarean section: final statement of the panel 
of the National Consensus Conference on Aspects of Cesarean Birth. Can.Med.Assoc.J. 
1986;134:1348-52.

 48.  Hannah ME, Hannah WJ, Hewson SA, Hodnett ED, Saigal S, Willan AR. Planned caesarean 
section versus planned vaginal birth for breech presentation at term: a randomised multicentre 
trial. Term Breech Trial Collaborative Group. Lancet 2000;356:1375-83.

 49.  Sheiner E, Shoham-Vardi I, Hallak M, Hadar A, Gortzak-Uzan L, Katz M et al. Placental 
abruption in term pregnancies: clinical significance and obstetric risk factors. J.Matern.Fetal 
Neonatal Med. 2003;13:45-49.

 50.  Ananth CV, Smulian JC, Vintzileos AM. The association of placenta previa with history of 
cesarean delivery and abortion: a metaanalysis. Am.J.Obstet.Gynecol. 1997;177:1071-78.

 51.  Lydon-Rochelle M, Holt VL, Easterling TR, Martin DP. Risk of uterine rupture during labor 
among women with a prior cesarean delivery. N.Engl.J.Med. 2001;345:3-8.

 52.  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;367:1819-29.

 53.  Hannah ME, Whyte H, Hannah WJ, Hewson S, Amankwah K, Cheng M et al. Maternal 
outcomes at 2 years after planned cesarean section versus planned vaginal birth for breech 
presentation at term: the international randomized Term Breech Trial. Am.J.Obstet.Gynecol. 
2004;191:917-27.

 54.  Whyte H, Hannah ME, Saigal S, Hannah WJ, Hewson S, Amankwah K et al. Outcomes 
of children at 2 years after planned cesarean birth versus planned vaginal birth for breech 
presentation at term: the International Randomized Term Breech Trial. Am.J.Obstet.Gynecol. 
2004;191:864-71.

G
eneral introduction

17

C
h

a
p

te
r 1

Proefschrift Kok.indb   17 29-9-2008   13:58:50



Marjolein Kok
Jan Willem van der Steeg 

Ben W.J. Mol
Brent C. Opmeer

Joris A.M. van der Post

Proefschrift Kok.indb   18 29-9-2008   13:58:50



Marjolein Kok

2

Which factors play a role in clinical 
decision-making in external cephalic 
version?

Acta Obstetricia et Gynecologica Scandinavica 
2007;23: 1-5

Proefschrift Kok.indb   19 29-9-2008   13:58:50



Abstract

Objective 
To assess the clinical factors that influence the estimates of clinicians of the success of 

an external cephalic version (ECV), and the subsequent management decisions made by 

clinicians. 

Design
We constructed 16 fictional vignettes of women with a term fetus in breech position eligible 

for ECV.

Setting
Secondary and tertiary clinics in The Netherlands.

Population 
Thirty-seven gynaecologists, residents and midwifes.

Methods
Sixteen case summaries concerning a hypothetical patient eligible for ECV. Potential 

prognostic factors that varied between the cases were parity, maternal body mass index, 

engagement of the fetus, amniotic fluid, fetal growth, fetal presentation and placental 

localisation. For each case presentation, the clinicians were asked for their inclination to 

perform an ECV, and whether or not they would use tocolysis.

Results
The estimated probabilities of success varied between 20% and 60%. The number of 

clinicians that would attempt an ECV varied per case between 32% and 97%. Amniotic fluid 

and engagement contributed 80% of the variation in the decision to perform ECV. In case of 

oligohydramnios or an engaged breech, the clinicians tended not to perform an ECV. 

Conclusion
Amniotic fluid and engagement seem to be the main factors in the clinical decision-

making of clinicians in ECV. This decision-making is probably experience based. Systematic 

knowledge of clinical prognosticators and subsequent assessment of their prognostic 

capacity is needed.
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Introduction

Breech presentation occurs in 3% to 4 % of all term pregnancies1. External cephalic version 

(ECV) can reduce the rate of non-cephalic presentations at term, and thus the number of 

caesarean deliveries performed for breech presentation at term2.  It is a safe procedure 

that carries minimal risk for mother and child3. The high caesarean delivery rate for breech 

presentation makes ECV an important obstetric intervention. Nevertheless, there is a strong 

variation in the motivation for both women and doctors for an ECV attempt. Reported rates 

of maternal refusal of an ECV attempt range from 18% to 76%4-6. Conversely, the number 

of women potentially suitable for ECV who were not offered an attempt range from 4% 

to 33%7-9. It is not unlikely that the decision to perform an ECV is influenced by clinical 

parameters.

Various studies report on clinical parameters that predict the outcome of an ECV 

attempt10-16. Factors suggested to be associated with successful ECV are, for example, 

high parity, posterior placenta localisation and high amniotic fluid index. To date, little 

is known about management decisions that individual gynaecologists make based on 

clinical parameters.  In view of this lack of knowledge, we investigated which clinical 

factors influence the probability of success of ECV as estimated by clinicians. Moreover, 

we investigated whether such predictors had impact on subsequent management decisions 

made by clinicians. 

Methods

The design of this study was based on a previously published study on clinical decision-

making in subfertility17. We constructed 16 fictive vignettes that contained the situation of 

a pregnant woman with a breech presentation at 36 weeks’ gestational age. The vignettes 

differed on seven clinical variables, i.e. parity, body mass index, engagement, amniotic 

fluid, fetal growth, fetal presentation and placental localisation. These factors are all 

reported to be associated with successful ECV10-16;18. 

Parity was classified as primiparous or multiparous. Body mass index was 24, 29 or 34 kg/

m2 (normal weight, overweight or obesity). Engagement could either be engaged or not 

engaged. Amniotic fluid was classified as normal or oligohydramnios, with oligohydramnios 

defined as an amniotic fluid index ≤ 519. Fetal growth was classified according to the 5th, 

10th, or 50th percentile. Fetal presentation was classified as frank or non-frank breech 

presentation. Placental localisation was classified as anterior or posterior. 
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Vignettes were generated from an orthogonal design. Orthogonal designs are constructed 

in such a way that inferences are based on main effects. Level combinations necessary 

for estimating second and higher order effects are excluded. By doing so, the required 

number of measurements can be reduced20. Seven factors were used. Combining all 

factors would have resulted in 648 unique cases, whereas the orthogonal design needed 

only 16 cases without losing statistical information. Table 1 shows the composition of the 

16 case vignettes.

A total of 37 participants took part in our survey including gynaecologists, residents and 

midwifes working in six different hospitals. For all participants, we recorded the number 

of version attempts they perform each year, their general success rate, and whether or 

not they used tocolysis. Participants were asked for each case to estimate the probability 

of a successful version with and without tocolysis, and if they would attempt an ECV. This 

estimation had to be marked on a scale, ranging from 0% to 100%, divided into steps of 

10%. 

In summary, the 37 participants were asked to estimate a total of 1,184 successful ECV 

probabilities (37 participants estimated two probabilities in 16 cases).

We calculated the relative contribution (RC) of each factor to the probability estimates 

for successful version in order to assess which of the clinical factors are involved in 

gynaecologists’ estimates of success rates of an ECV attempt. The RC was estimated with 

multivariable linear regression analysis (Enter method; P-level 0.05). The RC of each factor 

Table 1 Overview of the characteristics of 16 constructed vignettes of a pregnant woman with 
a breech presentation at 36 weeks gestational age eligible for ECV (sorted by parity, BMI and 
placental localisation, respectively).

Case no. Parity Body mass index Placental localisation Amniotic fluid index Fetal presentation Engagement Fetal  growth
8 Primiparity 24 Anterior Oligohydramnios Frank breech No p10

11 Primiparity 24 Posterior Normal Frank breech No p50
6 primiparity 24 Posterior Normal Frank breech Yes p5
3 Primiparity 29 Anterior Normal Non-frank breech No p10

14 Primiparity 29 Posterior Oligohydramnios Non-frank breech Yes p5
5 Primiparity 34 Anterior Normal Non-frank breech Yes p5

9 Primiparity 34 Posterior Oligohydramnios Non-frank breech No p50
10 Multiparity 24 Anterior Oligohydramnios Non-frank breech Yes p50
12 Multiparity 24 Anterior Oligohydramnios Non-frank breech No p5
2 Multiparity 24 Posterior Normal Non-frank breech Yes p10

7 Multiparity 24 Posterior Normal Non-frank breech No p5
16 Multiparity 24 Posterior Oligohydramnios Frank breech No p5
13 Multiparity 29 Anterior Normal Frank breech Yes p50
15 Multiparity 29 Posterior Oligohydramnios Frank breech No p5

4 Multiparity 34 Anterior Normal Frank breech No p5
1 Multiparity 34 Posterior Oligohydramnios Frank breech Yes p10
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Table 1 Overview of the characteristics of 16 constructed vignettes of a pregnant woman with 
a breech presentation at 36 weeks gestational age eligible for ECV (sorted by parity, BMI and 
placental localisation, respectively).

Case no. Parity Body mass index Placental localisation Amniotic fluid index Fetal presentation Engagement Fetal  growth
8 Primiparity 24 Anterior Oligohydramnios Frank breech No p10

11 Primiparity 24 Posterior Normal Frank breech No p50
6 primiparity 24 Posterior Normal Frank breech Yes p5
3 Primiparity 29 Anterior Normal Non-frank breech No p10

14 Primiparity 29 Posterior Oligohydramnios Non-frank breech Yes p5
5 Primiparity 34 Anterior Normal Non-frank breech Yes p5

9 Primiparity 34 Posterior Oligohydramnios Non-frank breech No p50
10 Multiparity 24 Anterior Oligohydramnios Non-frank breech Yes p50
12 Multiparity 24 Anterior Oligohydramnios Non-frank breech No p5

2 Multiparity 24 Posterior Normal Non-frank breech Yes p10

7 Multiparity 24 Posterior Normal Non-frank breech No p5
16 Multiparity 24 Posterior Oligohydramnios Frank breech No p5
13 Multiparity 29 Anterior Normal Frank breech Yes p50
15 Multiparity 29 Posterior Oligohydramnios Frank breech No p5

4 Multiparity 34 Anterior Normal Frank breech No p5
1 Multiparity 34 Posterior Oligohydramnios Frank breech Yes p10

was calculated as the proportion of the squared partial correlation over the sum of squares 

of partial correlations of all six factors. The RC expresses the contribution that each factor 

had in the estimate of the ECV success rate as made by the clinician. The sum of the RCs 

always adds up to 100%. Factors that were analysed were parity, weight, engagement, 

amniotic fluid, fetal growth, fetal presentation and placental localisation. The estimated 

probability of successful version (log odds) was the dependent variable.

In order to assess which factors were of importance in the decision to perform ECV or 

not, we assessed the association between each factor and the decision to perform an 

ECV attempt. Since choice of treatment was categorical (to perform an ECV or not), odds 

ratios (OR) and corresponding 95% confidence intervals (CI) were calculated, instead of 

RCs. The ORs were calculated using logistic regression analyses (Forward stepwise; P-level 

0.05). In case the OR was above 1, gynaecologists tended to choose ECV, whereas an OR 

below 1 indicated that gynaecologists were less likely to choose ECV. 

Results

The median number of versions per year performed by each participant was five, with a 

range from 0 to 50. Thirty-two percent of the clinicians indicated that they used tocolysis 

for ECV. The median self-estimated success rate of ECV without tocolysis was 35%. The 

median estimated success rate of ECV with tocolysis was 41%.  
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Table 2 shows, per case, the median probability of a successful ECV attempt without 

tocolysis and with tocolysis as estimated by the clinicians, the percentage of clinicians opting 

subsequently to perform an ECV attempt, and the percentage of participants that would use 

tocolysis. Ranges show the minimum and maximum probability estimates. Details of each 

case are given in Table 1.

The estimated probabilities of successful ECV both without and with the use of tocolysis, 

the percentage of participants opting subsequently to perform an ECV attempt and whether 

they would use tocolysis or not for each of the 16 cases are shown in Table 2. 

For example, in case 1, the median estimated probability of all 37 estimates given by the 

clinicians for a successful ECV without tocolysis was 20% (range: 0-50%). The median success 

Table 2 Probability estimates.

Case no.
Estimated success rate 

without tocolysis 
[median (min-max)]

Estimated success rate 
with tocolysis 

[median (min-max)]

Clinicians that attempt 
an ECV (%)

Clinicians that would 
use tocolysis (%)

8 0.26 (0.05-0.50) 0.33 (0.10-0.60) 17 (46.0) 20 (54.0)
11 0.50 (0.15-0.85) 0.59 (0.15-0.90) 36 (97.2) 14 (37.8)

6 0.38 (0.15-0.65) 0.45 (0.15-0.75) 23 (62.1) 16 (43.2)
3 0.48 (0.05-0.80) 0.53 (0.05-0.90) 33 (89.1) 16 (43.2)

14 0.22 (0.05-0.55) 0.28 (0.05-0.60) 14 (37.8) 11 (29.7)
5 0.26 (0.05-0.50) 0.30 (0.05-0.55) 18 (48.6) 14 (37.8)

9 0.28 (0.08-0.75) 0.34 (0.00-0.75) 24 (64.8) 18 (48.6)
10 0.25 (0.02-0.65) 0.33 (0.10-0.75) 21 (56.7) 18 (48.6)
12 0.32 (0.05-0.70) 0.39 (0.10-0.90) 16 (43.2) 14 (37.8)

2 0.41 (0.05-0.75) 0.50 (0.05-0.75) 36 (97.2) 17 (45.9)

7 0.55 (0.25-0.85) 0.61 (0.35-0.90) 29 (78.4) 11 (29.7)
16 0.20 (0.00-0.70) 0.25 (0.00-0.70) 12 (32.4) 19 (51.3)
13 0.39 (0.15-0.75) 0.49 (0.20-0.85) 35 (94.6) 15 (40.5)
15 0.29 (0.05-0.55) 0.37 (0.05-0.60) 16 (43.2) 14 (37.8)

4 0.38 (0.05-0.70) 0.42 (0.05-0.75) 24 (64.8) 14 (37.8)
1 0.20 (0.00-0.50) 0.26 (0.00-0.70) 21 (56.7) 14 (37.8)

Table 3 Relative contribution (RC%)  of seven factors on the clinicians’ inclination to perform an 
ECV expressed. 
Factor ECV without tocolysis ECV with tocolysis

Body mass index (kg/m2) 7.4 12.9
Amniotic fluid index (≤5cm / >5cm) 60.5 53.1
Nulliparity 1.5 2.0
Fetal position 1.0 0.8
Engagement 22.4 19.4
Placental localization 4.0 7.6

Fetal growth 3.2 6.1
Total 100 100

Data represent the weight of each factor in the clinicians’ estimation of ECV success.
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rate of ECV with tocolysis was estimated to be 26%. For this case, 57% of the 37 participants 

opted to perform an ECV attempt, and 38% decided to use tocolysis for their attempt. 

Table 3 shows the impact of seven factors for the inclination to perform an ECV. In scenarios 

without tocolysis, the clinicians considered amniotic fluid (61%) and engagement (22%) as 

the most important predictors for ECV. In scenarios where tocolysis was used, these factors 

remained the most important (53 and 19% respectively). 

Table 4 shows the impact of the seven factors on the subsequent treatment decisions. 

Clinicians were more likely to refrain from ECV when there was an oligohydramnion or 

when fetal growth was compromised. For the other factors, there seemed to be no significant 

relationship between clinical factors and the subsequent decision to perform an ECV.

Table 4 Impact of the seven clinical factors to gynaecologists’ treatment decision to perform 
ECV or not.
Factor OR 95% CI

Body mass index (kg/m2)
24 1.0
29 1.3 (0.8 to 2.1)
34 0.65 (0.41 to 1.0)

Amniotic fluid index
> 5 cm 1.0

≤ 5 cm 0.19 (0.13 to 0.29)
Parity

1 1.0
0 0.74 (0.50 to 1.08)

Fetal presentation
frank breech 1.0
non-frank breech 1.2 (0.8 to 1.7)

Engagement

no 1.0
yes 0.75 (0.51 to 1.11)

Placental localization
posterior 1.0

anterior 0.70 (0.47 to 1.04)
Fetal growth

p50 1.0
p10 0.72 (0.39 to 1.34)

p5 0.22 (0.13 to 0.37)

OR, odds ratio; CI, confidence interval.
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Discussion

The present study determined the importance of seven different clinical factors of women 

eligible for an ECV attempt in gynaecologists’ clinical decision-making. Amniotic fluid and 

engagement contributed over 80% of the decision to perform an ECV. This was the case in 

both ECV with and without tocolysis. 

A limitation of this study is the use of paper cases. Artificially constructed paper cases 

cannot substitute for real doctors dealing face to face with pregnant women in clinical 

circumstances. However, this study can be seen as a first step in the assessment of how 

gynaecologists use information of clinical factors in subsequent clinical decision-making.

A methodological issue is that the orthogonal design does not reflect the prevalence 

of patient characteristics in reality. For example, in the orthogonal design there was a 

oligohydramnios in 50% of the cases, whereas in reality this would be the case in <5% 

of pregnant women21. As a consequence, the RC of some factors might change in true 

clinical circumstances, since the RC depends on the prevalence of a specific test result. 

The interpretation of the results of this study is limited by the fact that there is no knowledge 

on the prognostic capacity of the different clinical factors. Of the two studies that used 

clinical factors to develop a scoring system15;16, only one study reports on the relationship 

of the clinical factors to success or failure in terms of likelihood ratios16. However, this model 

was based on only 53 cases, and did not include some clinical parameters mentioned 

in other studies. Therefore, we are not able to measure our results against a generally 

accepted prognostic model. 

Our study showed that oligohydramnios contributed strongly to the process of clinical 

decision-making. An explanation for the large contribution of the amniotic fluid in the 

decision-making process might be the fact that oligohydramnios is a relative contra-

indication for ECV according to the Dutch guidelines on ECV. Although all women presented 

in the 16 different vignettes were marked as eligible for ECV, this still could be a reason for 

some clinicians to be reserved when it concerns decreased amniotic fluid. 

In this study, ECV would have been performed in 63% of the cases. None of the women had 

absolute contra-indications for ECV, which means that in > 40% of the cases, no ECV was 

performed. This is in line with the observed number of women potentially suitable for ECV 

who were not offered an attempt in some studies. Those studies offer no explanation for this 

seemingly random exclusion of women from ECV. As this study concerns paper cases, we 

assume that the decision not to perform ECV was based on presumed unfavourable clinical 

factors. This presumption is probably based upon clinical experience and knowledge of 

some of the studies reporting on clinical factors that can predict a successful ECV. However, 
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systematic knowledge on the subject is lacking. Considering this, we think systematic 

knowledge of clinical prognosticators is necessary, followed by assessment of the prognostic 

capacity of these clinical factors.    

This study points out that, although evidence-based systematic knowledge is lacking, 

clinicians derive prediction of ECV success from clinical parameters. This clinical decision-

making is probably experience based. Amniotic fluid and engagement seem to be the 

main factors in clinical decision-making of clinicians in ECV. Still, systematic knowledge of 

clinical prognosticators and subsequent assessment of their prognostic capacity is needed. 

In conclusion, clinicians base their decision upon clinical parameters thought to be related 

to ECV outcome. Systematic knowledge about these clinical parameters and their relation 

to ECV outcome is needed. A next step in research should be a meta-analysis of clinical 

factors that can predict ECV outcome and to develop a prognostic model for ECV.

Acknowledgements

The authors are grateful to the gynaecologists, residents and midwives of the participating 

hospitals for participating in this survey. 

C
linical decision-m

aking in EC
V

27

C
h

a
p

te
r 2

Proefschrift Kok.indb   27 29-9-2008   13:58:51



References
 1.  Hickok DE, Gordon DC, Milberg JA, Williams MA, Daling JR. The frequency of breech 

presentation by gestational age at birth: a large population-based study. Am J Obstet Gynecol 
1992 Mar;166(3):851-2.  

 2.  Hofmeyr GJ, Kulier R. External cephalic version for breech presentation at term. Cochrane 
Database Syst Rev 2000;(2):CD000083.

 3.  Collaris RJ, Oei SG. External cephalic version: a safe procedure? A systematic review of 
version-related risks. Acta Obstet Gynecol Scand 2004 Jun;83(6):511-8.

 4.  Leung TY, Lau TK, Lo KW, Rogers MS. A survey of pregnant women’s attitude towards breech 
delivery and external cephalic version. Aust N Z J Obstet Gynaecol 2000 Aug;40(3):253-9.

 5.  Raynes-Greenow CH, Roberts CL, Barratt A, Brodrick B, Peat B. Pregnant women’s preferences 
and knowledge of term breech management, in an Australian setting. Midwifery 2004 
Jun;20(2):181-7.

 6.  Yogev Y, Horowitz E, Ben-Haroush A, Chen R, Kaplan B. Changing attitudes toward mode of 
delivery and external cephalic version in breech presentations. Int J Gynaecol Obstet 2002 
Dec;79(3):221-4.

 7.  Bewley S, Robson SC, Smith M, Glover A, Spencer JA. The introduction of external cephalic 
version at term into routine clinical practice. Eur J Obstet Gynecol Reprod Biol 1993 Dec 
15;52(2):89-93.

 8.  Caukwell S, Joels LA, Kyle PM, Mills MS. Women’s attitudes towards management of breech 
presentation at term. J Obstet Gynaecol 2002 Sep;22(5):486-8.

 9.  Leung TY, Lau TK, Lo KW, Rogers MS. A survey of pregnant women’s attitude towards breech 
delivery and external cephalic version. Aust N Z J Obstet Gynaecol 2000 Aug;40(3):253-9.

 10.  Aisenbrey GA, Catanzarite VA, Nelson C. External cephalic version: predictors of success. 
Obstet Gynecol 1999 Nov;94(5 Pt 1):783-6.

 11.  Ferguson JE, Armstrong MA, Dyson DC. Maternal and fetal factors affecting success of 
antepartum external cephalic version. Obstet Gynecol 1987 Nov;70(5):722-5.

 12.  Fortunato SJ, Mercer LJ, Guzick DS. External cephalic version with tocolysis: factors associated 
with success. Obstet Gynecol 1988 Jul;72(1):59-62.

 13.  Hellstrom AC, Nilsson B, Stange L, Nylund L. When does external cephalic version succeed? 
Acta Obstet Gynecol Scand 1990;69(4):281-5.

 14.  Lau TK, Lo KW, Wan D, Rogers MS. Predictors of successful external cephalic version at term: 
a prospective study. Br J Obstet Gynaecol 1997 Jul;104(7):798-802.

 15.  Newman RB, Peacock BS, VanDorsten JP, Hunt HH. Predicting success of external cephalic 
version. Am J Obstet Gynecol 1993 Aug;169(2 Pt 1):245-9.

 16.  Wong WM, Lao TT, Liu KL. Predicting the success of external cephalic version with a scoring 
system. A prospective, two-phase study. J Reprod Med 2000 Mar;45(3):201-6.

 17.  van der Steeg JW, Steures P, Eijkemans MJ, Habbema JD, Bossuyt PM, Hompes PG, et al. 
Do clinical prediction models improve concordance of treatment decisions in reproductive 
medicine? BJOG 2006 Jul;113(7):825-31.

 18.  Haas DM, Magann EF. External cephalic version with an amniotic fluid index < or = 10: a 
systematic review. J Matern Fetal Neonatal Med 2005 Oct;18(4):249-52.

 19.  Phelan JP, Smith CV, Broussard P, Small M. Amniotic fluid volume assessment with the four-
quadrant technique at 36-42 weeks’ gestation. J Reprod Med 1987 Jul;32(7):540-2.

 20.  Addelman S. Symmetrical and asymmetrical fractional factorial plans. Technometrics 
1962;4:47-58.

 21.  Phelan JP, Smith CV, Broussard P, Small M. Amniotic fluid volume assessment with the four-
quadrant technique at 36-42 weeks’ gestation. J Reprod Med 1987 Jul;32(7):540-2.

28

Proefschrift Kok.indb   28 29-9-2008   13:58:51



Marjolein Kok
Jeltsje S. Cnossen

Lonneke Gravendeel
Joris A.M. van der Post

Brent C. Opmeer
Ben W.J. Mol

Proefschrift Kok.indb   30 29-9-2008   13:58:51



Marjolein Kok

3

Clinical factors to predict the outcome 
of external cephalic version: a meta-
analysis

American Journal of Obstetrics & Gynecology 2008; 
epub ahead of print

Proefschrift Kok.indb   31 29-9-2008   13:58:51



Abstract 

Objective
To systematically review the medical literature reporting on potential clinical prognosticators 

for the outcome of external cephalic version (ECV). 

Study design
Medline, EMBASE and Cochrane Central Register of Controlled Trials were searched. 

Studies reporting on potential clinical prognosticators and ECV success rates that allowed 

construction of a two-by-two table were selected. 

Results
We detected 53 primary articles reporting on 10,149 women. Multiparity (P ≥1; odds ratio 

(OR) 3.3, 95% confidence interval (CI) 2.9 to 3.9), nonengagement of the breech (OR 9.3, 

95% CI 6.2 to 14), a relaxed uterus (OR 19, 95% CI 12 to 29), a palpable fetal head (OR 

6.3, 95% CI 4.3 to 9.2) and maternal weight less than 65 kg (OR 1.8, 95% CI 1.2 to 2.6) 

were predictors for successful ECV. 

Conclusion
Success of an ECV attempt is associated with clinical factors. This should be taken into 

account in the counselling of women prior to an ECV attempt. 
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Introduction

Breech presentation occurs in 3% to 4 % of all term pregnancies1. External cephalic version 

(ECV) can reduce the rate of non-cephalic presentations at term, and thus the number 

of caesarean deliveries performed for breech presentation at term2.  It is a procedure 

that carries minimal risk for mother and child3. The high caesarean delivery rate for 

breech presentation makes ECV an important obstetric intervention, and it is therefore 

recommended by the American College of Obstetricians and Gynecologists4. Nevertheless, 

acceptance for both women and doctors to enter an ECV attempt vary. 

Reported rates of maternal refusal of an ECV attempt range from 18% to 76%5-7. Conversely, 

the number of women potentially suitable for ECV who were not offered an attempt range 

from 4% to 33%5,8,9. Uncertainty about success of an ECV attempt might at least partly 

explain this. In view of this issue, individual prediction of the outcome of an ECV attempt 

becomes an important matter. 

In 1987 it was reported that multiparity as well as some ultrasound factors like amniotic 

fluid volume, fetal abdominal circumference, type of breech, etc. were predictors of 

success10. This study was followed by several other studies reporting on factors that predict 

the outcome of an ECV attempt11-27. These factors can be divided into factors that can be 

assessed by history taking and physical examination (clinical prognosticators), and factors 

that can be assessed with an ultrasound examination (ultrasound prognosticators). Clinical 

prognosticators that are associated with successful ECV include high parity, low body mass 

index and not-yet-engaged breech. At present a systematic review on the subject is not 

available. The aim of this review is to identify and quantify clinical factors that can predict 

a successful outcome of an ECV attempt. 

Materials and Methods

Search strategy
We performed an electronic search to identify all studies that report on the outcome of ECV 

in relation to potential clinical prognosticators. We searched the current Cochrane Central 

Register of Controlled Trials (CENTRAL, The Cochrane Library), MEDLINE (1953-2007) 

and EMBASE (1980-2007). Together with the librarian we developed a search strategy 

including the keywords: “version, fetal”, “cephalic version”, “external version”, “predict”, 

“success” and/or “rate”. The complete electronic search strategy is available from the first 

author. Reference lists of review articles and eligible primary studies were checked to identify 
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cited articles not captured by electronic searches. Reference manager 11.0 (Thomson ISI 

ResearchSoft, Philadelphia, PA) was used to manage the results of all searches.

Study selection criteria
Studies were selected in a two-stage process. First, three reviewers (M.K., L.G., B.W.M.) 

scrutinized titles and abstracts of all references possibly reporting on potential clinical 

prognosticators and ECV success rates. Successful ECV was defined as the fetus being 

in cephalic position directly after the procedure. For all studies that were selected by at 

least one of the reviewers, full manuscripts were obtained. Second, final in- and exclusion 

decisions were made after independent and duplicate examination of the full manuscripts 

of selected references by two reviewers (M.K., L.G.). Studies were included if they reported 

on ECV from 36 weeks onwards with at least one potential clinical prognosticator related 

to ECV success rates. Language restrictions were not applied. For each included article, 

data on clinical and methodological study characteristics were extracted independently 

by two reviewers on piloted data-extraction forms. Any disagreements were resolved by 

consensus and, if necessary, by a third reviewer. 

Quality assessment
We assessed all manuscripts that met the selection criteria for study quality. We defined 

quality as the confidence that the study design, conduct, and analysis minimized bias in 

the estimation of the weight of individual clinical predictors28. For this review, elements 

considered to be associated with bias were retrospective data collection, non-consecutive 

patient enrolment, lack of blinding of the clinical factors and no report on number of 

clinicians assessing the clinical factors. All included manuscripts were assessed by at least 

two reviewers for study and reporting quality. 

Statistical methods
For each study, we constructed a two-by-two table cross-classifying a potential clinical 

prognosticator against the outcome of the ECV attempt. The authors of studies from which 

it was not possible to construct two-by-two tables were contacted for additional data. 

From each two-by-two table, an odds ratio (OR) and 95% confidence interval (CI) was 

calculated. When multiple cut-offs were present for one risk indicator, we constructed two-

by-two tables for each cut-off level. We used forest plots to visualise the data. The I² 

test was used to assess homogeneity, using a P -value of .05 as a threshold29. When 

homogeneity could not be rejected, we used a fixed-effect model to calculate a common 

OR and 95% confidence interval. When homogeneity was rejected, we used a random 

effect model. When a specific clinical factor with multiple cut-offs had a significant common 
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OR, sensitivities and specificities were plotted in receiver operating characteristic (ROC)  

space, and summary ROC curves were calculated using a bivariate method30. Statistical 

analyses were performed using Stata/SE 9.0 (StataCorp, College Station, TX).

Results

Identification of studies
Figure 1 summarises the process of literature identification and selection. The search 

detected 616 studies, of which 102 were retrieved for complete assessment. The full report 

of two studies was unobtainable. Of the 100 retrieved articles, 47 had to be excluded 

for the following reasons: two-by-two tables could not be derived in five studies, and 42 

studies did not report on clinical parameters. Thus, there remained 53 studies reporting on 

a total of 10,149 women10;12;14;16-19;23;24;26;27;31-72.
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Study characteristics
Study characteristics of the included studies are listed in Figure 2. Data collection was 

prospective in 34 studies (64%), and sampling of patients was consecutive in 31 studies 

(59%). Thirty-six studies were designed as cohort studies (68%), seven as case control 

studies and 10 as randomised controlled trials. Furthermore, 43 studies used tocolysis 

(81%). 

Figure 2 Methodological and reporting characteristics of studies included in the systematic 
review. Data presented as 100% stacked bars; figures in stack represent number of studies.
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Meta-analysis 
The mean overall success rate for ECV was 53%. Potential clinical prognosticators identified 

were parity, gestational age, engagement, palpation of the fetal head, fundal height, 

maternal weight and uterine tension. 

Fifty studies reported on parity in relation to successful ECV10;12;14;16-19;23;24;26;31-36;38-4

4;46-72. Parity was classified as primiparous or multiparous in most studies There were five 

studies that classified parity more specific (i.e., as para 0, para 1 and so on) 16;23;24;33;40. 

Homogeneity among the detected studies was rejected (P=0.02). Figure 3 shows the forest 

plot of odds ratios from individual studies reporting on multiparity related to successful 

ECV. The pooled OR for multiparity (P ≥1.0) was 3.3 (95% CI 2.9 to 3.9). Figure 4 shows 

the estimates of the predictive accuracy from individual studies of parity for successful ECV 

plotted in ROC space.

36

Chapter 3.indd   36 14-10-2008   8:28:05



OR (odds ratio); CI (confidence interval); Events (successful ECV events); progn+ 

(prognosticator present);progn- (prognosticator absent)

Of the 10 studies that reported on gestational age related to successful 

ECV12;31;33;38;43-45;56;58;59, we distinguished three different categories: less than 37 

weeks vs. longer than 37 weeks, less than 38 weeks vs. longer than 38 weeks and less than 

39 weeks vs. longer than 39 weeks. None of these categories yielded a pooled OR that 

indicated a statistical significant effect of gestational age and the outcome of ECV (Figure 

Overall  (I-squared = 37.9%, p = 0.005)
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Figure 3 Forest plot of odds ratios from individual studies reporting on multiparity in relation to 
successful ECV.
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5). Except for the category less than 37 weeks vs. longer than 37 weeks, homogeneity 

could not be rejected. 

Figure 4 Estimates of predictive accuracy from individual studies of parity for successful ECV 
plotted in ROC space.
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Seven studies reported on engagement in relation to successful ECV12;18;26;27;31;39;70. 

In two studies a breech was considered engaged when it was fixed in the pelvis during 

abdominal examination27;39. One study defined engagement as descent into pelvis 

past -three station by abdominal examination18. The other four studies did not specify 

engagement12;26;31;70.  The study of Wong et.al.27 is mentioned twice in the forest plot 

because it was a developing model and validation study. Homogeneity among the detected 

studies could not be rejected (P=0.33). The forest plot of odds ratios showed a pooled 

OR of 9.3 (95% CI 6.2 to 14) indicating a poor outcome of ECV in case the fetus was 

engaged (Figure 6). 

Three studies reported on uterine tension in relation to successful ECV12;27;39, of which 

two studies were two-phase studies27;39 thus, there were five datasets reporting on uterine 

tension in relation to successful ECV. Uterine tension was assessed prior to a version attempt 

but after a tocolytic was given. All reported on uterine tension in terms of tense, relaxed 

or unremarkable. We classified the latter two as a relaxed uterus. Homogeneity among 

the detected studies could not be rejected (P=0.16). All studies showed a relaxed uterus 
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Figure 5 Forest plot of odds ratios from individual studies reporting on gestational age in relation 
to successful ECV.
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had a favourable outcome of an ECV attempt, with a pooled OR of 19 (95% CI 12 to 29) 

(Figure 7). 

Two studies, reporting on 384 version attempts, reported on whether or not the fetal 

head was palpable27;39. All data were recorded prospectively. One study reported on 

OR (odds ratio); CI (confidence interval); Events (successful ECV events); progn+ (prognosticator 
present);progn- (prognosticator absent); GA (gestational age
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palpation in terms of easy, difficult or unremarkable39, whereas the other study reported 

on palpation as palpable or not palpable fetal head27. This study also defined the 

fetal head as palpable when the whole head could be delineated per abdomen and 

was ballotable. We report on palpation of the fetal head as palpable or not palpable. 

Homogeneity among the detected studies could not be rejected (P=0.47). Both studies 

showed a favourable outcome of an ECV attempt when the fetal head was palpable, with 

a pooled OR of 6.3 (95% CI 4.3 to 9.2). 

Seven studies reported on maternal weight in relation to successful ECV12;16;18;24;39;44;46. 

The studies reported on maternal weight in kilograms or in terms of thin, obese or nonobese. 

We made four categories: less than 65 kg, 65 -75 kg, 75-85 kg, and more than 85 kg 

category. Only the category of women weighing less than 65 kg (3 studies) yielded a 

significant OR of 1.8 (95% CI 1.2 to 2.6). Homogeneity among the detected studies could 

not be rejected (P=0.47).
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Figure 6 Forest plot of odds ratios from individual studies reporting on non engagement of the 
presenting part in relation to successful ECV.

OR (odds ratio); CI (confidence interval); Events (successful ECV events); progn+ (prognosticator 
present);progn- (prognosticator absent)
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Comment

Our systematic review showed that several clinical characteristics are predictive for a 

successful ECV: multiparity (P ≥1), non engagement, a relaxed uterus, a palpable fetal head 

and a maternal weight less than 65 kg increase the probability of success of external cephalic 

version. Fundal height and gestational age had no impact on the outcome of ECV.

In this meta-analysis we used odds ratios to quantify clinical factors that can predict a 

successful outcome of an ECV attempt. Although likelihood ratios are considered an 

important tool in the interpretation of diagnostic tests in clinical practice, there is no 

consensus on whether they should be used in meta-analysis. Recently strong arguments 

against the pooling of likelihood ratios have been raised, which are in our opinion valid73. 

Estimating summary ROC curves when the number of studies is limited and when tests 

have fixed cut-off levels (i.e., for engagement and uterus relaxation) can also be debated. 

Moreover, we believe that odds ratios are useful in clinical practice. For example, we 

found an OR of 3.3 for multiparity as compared to primiparity. Thus, if we know that a 

primiparous woman has a baseline risk of 41% (1,234 of 2,996), this corresponds with a 

pre-test odds of 0.69. An OR of 3.3 then corresponds with a post-test odds of 3.3 x 0.69 

(i.e., 2.3). This odds of 2.3 corresponds with a 70% chance. Furthermore, the aim of our 
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Figure 7 Forest plot of odds ratios from individual studies reporting on uterine relaxation in 
relation to successful ECV.

OR (odds ratio); CI (confidence interval); Events (successful ECV events); progn+ (prognosticator 
present);progn- (prognosticator absent)

C
linical predictors

41

C
h

a
p

te
r 3

Chapter 3.indd   41 14-10-2008   9:24:59



review was not primarily to generate data that can be used for risk estimation in clinical 

practice. 

The importance of our review is that multiparity, lack of engagement, lack of uterine tension, 

the ability to palpate the fetal head, and low maternal weight were each factors that, 

based on systematic review of the literature, are associated with an increased probability of 

success of ECV. This knowledge should be explored when prediction models and diagnostic 

prediction rules are developed. 

This study has several important strengths. We conducted this review with a comprehensive 

search strategy, we used a prospective protocol, and made a concerted effort to find all 

the evidence. We scrutinized the selected studies for their quality. Methodological issues 

that may overestimate accuracy such as case control design, retrospective design and non-

consecutive studies were present in less than 50% of the studies (33% to 47%). For each 

risk indicator, except for parity and gestational age, homogeneity could not be rejected.

Our study has also limitations. One limitation is the fact that we report on some clinical 

factors which are prone to interobserver bias, such as uterine tension and palpation of 

the fetal head. Whereas some studies defined the clinical factors well, neither of the 

studies reported on the number of clinicians assessing these factors, or interobserver bias. 

Furthermore, only three studies reported on these factors. It seems likely that if these factors 

were studied in a variety of settings, contradictory results could emerge.  Second, maternal 

weight was never reported in relation to maternal length or body mass index. To assess 

whether correction for maternal length increases the predictive capacity of maternal weight, 

studies directly comparing weight and BMI as predictor are needed. 

We feel that this study is important for two reasons. First, knowledge about clinical factors 

that can influence the success rate of an ECV attempt can be useful in the counselling of 

women for an ECV attempt. Women who refuse an ECV attempt may be persuaded if they 

know there are some favourable factors which enhance their chance of success. Likewise, 

doctors who are reserved about offering ECV could be more convinced when there are, 

for instance, one or more favourable factors present to improve the success rate of an ECV 

attempt. Second, the results of this meta-analysis formalize what has been known for some 

time less formally in the literature, namely that there is some predictive ability regarding the 

success of ECV using clinical factors available before the procedure. 

The next step is to design a prospective study to quantify the relationship of each separate 

clinical factor with a successful version attempt and thus to be able to create a prognostic 

model. Five studies have assessed the prognostic value of these indicators in a multivariate 

approach12;18;23;27;39. The results of these studies are consistent with the results of our 

meta-analysis. Two of these studies used prognostic indicators to develop a scoring 
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system23;27. Both were two-phase studies, in which the first phase was used to develop a 

scoring system from, respectively, 53 and 108 versions, whereas the second phase was used 

to verify this scoring system by application to 88 and 286 versions, respectively. However, 

both studies used different predictors and did not include all predictors we assessed in this 

meta-analysis. The results of our study can be used to design a prospective cohort study to 

build a model which incorporates all relevant clinical predictors. 

In conclusion, the present study demonstrates that success of an ECV attempt is associated 

with several clinical factors. The success of an ECV attempt was found to increase with 

multiparity, lack of engagement, lack of uterine tension, the ability to palpate the fetal head 

and low maternal weight. This knowledge can be taken in consideration when counselling 

women for an ECV attempt; in addition, these results can be used for the next step: the 

design of a prospective study to develop a prognostic model to predict a successful ECV.
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Abstract 

Objective
To systematically review the medical literature reporting on ultrasound factors that can be 

predictive for the outcome of an external cephalic version (ECV) attempt. 

Methods
Medline, EMBASE and Cochrane Central Register of Controlled Trials were searched. 

Studies reporting on potential ultrasound prognosticators and ECV success rates that 

allowed construction of a two-by-two table were selected. 

Results 
We detected 37 primary articles reporting on 7,709 women. Posterior placenta localisation 

(OR 1.9, 95% CI 1.5 to 2.4), complete breech position (OR 1.8, 95% CI 1.1 to 2.7) and 

an amniotic fluid index > 10 (OR 1.8 95% CI 1.5 to 2.1) were predictors of successful 

ECV. 

Conclusion
This study demonstrates that success of an ECV attempt is associated with ultrasound 

parameters such as fetal position, amniotic fluid and placenta localisation. This knowledge 

can be used to develop a prognostic model to predict a successful ECV. 
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Introduction

Breech presentation occurs in 3% to 4 % of all term pregnancies1. External cephalic version 

(ECV) can reduce the rate of non-cephalic presentations at term, and thus the number of 

caesarean deliveries performed for breech presentation2.  It is a safe procedure that carries 

minimal risk for mother and child3. The high caesarean delivery rate for breech presentation 

makes ECV an important obstetrical intervention and it is therefore recommended by the 

Royal College of Obstetricians and Gynaecologists. Nevertheless, acceptance for both 

women and clinicians to enter an ECV attempt vary. Reported rates of maternal refusal of 

an ECV attempt range from 18% to 76%4-6. Conversely, the number of women potentially 

suitable for ECV who were not offered an attempt range from 4% to 33%6-8. Uncertainty 

about success of an ECV attempt might at least partly explain this. In view of this issue, 

individual prediction of the outcome of an ECV attempt becomes an important matter. 

Various studies report on clinical and ultrasound factors that predict the outcome of an 

ECV attempt9-15. Ultrasound factors that are thought to be associated with successful ECV 

are placental localisation, amniotic fluid index and type of breech. There is one systematic 

review that evaluates the role of the amniotic fluid index (AFI) on the success of an ECV 

attempt16. This review found that an AFI < 10 may correlate with lower success rates for 

an ECV, although the association was not statistically significant.  This review did however 

only report on amniotic fluid index and not on other ultrasound parameters. At present a 

systematic review on all the ultrasound factors is not available. The aim of this review was 

to identify and quantify ultrasound factors that can predict a successful outcome of an ECV 

attempt.

Methods

Search strategy
We performed an electronic search to identify all studies that report on the outcome of 

ECV in relation to potential ultrasound prognosticators. We searched the current Cochrane 

Central Register of Controlled Trials (CENTRAL, The Cochrane Library), MEDLINE 

(1953-2007) and EMBASE (1980-2007). We developed a search strategy including the 

keywords: ‘version, fetal’, ‘cephalic version’, ‘external version’, ‘predict’, ‘success’ and/or 

‘rate’. The complete electronic search strategy is available from the first author. Reference 

lists of review articles and eligible primary studies were checked to identify cited articles not 
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captured by electronic searches. Reference manager 11.0 (Thomson ISI ResearchSoft) was 

used to manage the results of all searches.

Study selection criteria
Studies were selected in a two-stage process. Firstly, three reviewers (MK, LG, BM) 

scrutinized titles and abstracts of all references possibly reporting on potential ultrasound 

prognosticators and ECV success rates. Successful ECV was defined as the fetus being 

in cephalic position directly after the procedure. For all studies that were selected by at 

least one of the reviewers full manuscripts were obtained. Secondly, final in-/exclusion 

decisions were made after independent and duplicate examination of the full manuscripts 

of selected references by two reviewers (MK, LG). Studies were included if they reported on 

ECV from 36 weeks onwards with at least one potential ultrasound prognosticator related 

to ECV success rates. Language restrictions were not applied. For each included article, 

data on clinical and methodological study characteristics were extracted independently 

by two reviewers on piloted data-extraction forms. Any disagreements were resolved by 

consensus and, if necessary, by a third reviewer. 

Quality assessment
We assessed all manuscripts that met the selection criteria for study quality17. For this review, 

quality criteria considered to be associated with bias were retrospective data collection, 

non-consecutive patient enrolment, lack of blinding of the clinical factors and no report 

on number of clinicians assessing the ultrasound factors. All included manuscripts were 

assessed by at least two reviewers for study and reporting quality. 

Statistical methods
For each study, we constructed a two-by-two table cross-classifying a potential ultrasound 

prognosticator against the outcome of the ECV attempt. The authors of studies from which 

it was not possible to construct two-by-two tables were contacted for additional data. 

From each two-by-two table an odds ratio (OR) and 95% confidence interval (CI) was 

calculated18. When multiple cut-offs were present for one risk indicator, we constructed 

two-by-two tables for each cut-off level. We used forest plots to visualise the data. The 

I² test was used to assess homogeneity, using a P-value of .05 as a threshold19. When 

homogeneity could not be rejected we used a fixed effect model to calculate a common 

odds ratio and 95% confidence interval, whereas a random effects model was used when 

homogeneity was rejected. Statistical analyses were performed using Stata/SE 9.0.
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Results

Literature identification and study quality
Figure 1 summarises the process of literature identification and selection. The search 

detected 616 studies of which 102 were retrieved for complete assessment. Of the 102 

primary articles, 72 had to be excluded because of the following reasons. From three studies 

two-by-two tables could not be derived; 67 studies were excluded because they did not 

report on ultrasound parameters; the original report of two studies could not be obtained. 

We asked the authors of the three studies from which we were not able to construct two-by-

two tables to provide us with relevant data for the construction of these tables. All authors 

responded but none could provide sufficient data to construct a two-by-two table. Thus, 

there remained 37 studies reporting on a total of 7,709 women9-11;13;14;20-51. 

Figure 1 Study selection process 

Citations excluded after screening titles (n =463 )

Citations excluded after screening abstracts (n=51)

Primary articles retrieved for detailed evaluation (n=102)

Citations excluded                                          (n=65)
- insufficient data to construct a 2x2 table         (n=3)
- no ultrasound parameters mentioned             (n=60)
- unobtainable                                                (n=2)

Primary articles included in systematic review (n=37)

Total citations identified from electronic searches to capture primary
articles on all studies reporting on the outcome of ECV in relation to 
potential ultrasound prognosticators (n=616)
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Study characteristics of the included studies are listed in Figure 2. Data collection was 

prospective in 20 studies (54%) and sampling of patients was consecutive in 20 studies 

(54%). There were 31 studies (84%) designed as cohort studies, three case control studies 

(8%) and three randomised controlled trials (8%). Furthermore, in 27 studies the patients 

received tocolysis prior to ECV (73%). None of the studies reported explicitly on blinding of 

the clinicians performing the ECV for the ultrasound results. 

Figure 2 Methodological and reporting characteristics of studies included in the systematic 
review. Data presented as 100% stacked bars; figures in stack represent number of studies.
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Meta-analysis
The overall rate of ECV that resulted in a fetus in cephalic position after the procedure 

was 55%. Potential ultrasound prognosticators identified were fetal position, placental 

localisation, amniotic fluid index (AFI), estimated fetal weight (EFW) and position of the 

fetal spine. 

Twenty studies reported on fetal position in relation to the outcome of ECV10;13;25;27-34;38;3

9;43;48;49;51-53. We distinguished eight different fetal positions: complete breech, extended 

legs, flexed breech, flexed legs, footling, frank breech, incomplete breech and non-frank 

breech. None of the studies specifically defined the fetal positions. We categorised them 

in four main categories: complete breech, frank breech, footling breech and transverse 

position. We defined complete breech  as buttocks down, with the legs folded at the knees 

and the feet near the buttocks. Positions in this category were complete breech, flexed 

breech and flexed legs. We defined frank breech as the fetus’ buttocks aimed toward the 
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birth canal and the legs straight up in front of the body with the feet near the head. Positions 

in this category where frank breech and extended legs. We defined incomplete breech as 

one or both of the fetus’ feet pointing down. Positions in this category were footling breech 

and incomplete breech. Figure 3 shows the forest plot of odds ratios from the individual 

studies reporting on fetal position related to successful ECV. Homogeneity among the 

detected studies was rejected (P < .005). Frank breech was negatively associated with 

successful ECV (OR 0.6, 95% CI 0.4 to 0.9), whereas in women with complete breech 

ECV was more often successful (OR 1.8, 95% CI 1.1 to 2.7). Incomplete breech was not 

Figure 3 Forest plot of odds ratio from individual studies reporting on fetal position in relation 
to successful ECV.

OR (odds ratio); CI (confidence interval) events (successful ECV); progn+ (prognosticator 
present); progn – (prognosticator absent)

.

.

.

.

complete breech
Chanrachakul 1999
Devendra 2002
Donald 1990
Giusti 2000
Guyer  2001
Le Bret 2004
Lojacono 2003
Mashiach 1995
Mauldin 1996
Regalia 2000
T+E35eoh 1996
Teoh 1997
Williams 1999
hughes 1997
Subtotal  (I-squared = 74.5%, p = 0.000)

frank breech
Chanrachakul 1999
Devendra 2002
Donald 1990
Ezra 1999
Ferguson 1987
Guyer 2001
Healy 1997
Kainer 1994
Lau 1997
Le Bret 2004
Le Bret 2004
Mashiach 1995
Mauldin 1996
Periti 1995
Regalia 2000
Teoh 1996
Williams 1999
hughes 1997
Subtotal  (I-squared = 72.9%, p = 0.000)

incomplete breech
Donald 1990
Guyer 2001
Kikinen 1982
Le Bret 2004
Lojacono 2003
Mashiach 1995
Mauldin 1996
Regalia 2000
Teoh 1996
Williams 1999
hughes 1997
hughes 1997
hughes 1997
Subtotal  (I-squared = 54.3%, p = 0.010)

transverse
Chanrachakul 1999
Devendra 2002
Le Bret 2004
Le Bret 2004
Mauldin 1996
hughes 1997
Subtotal  (I-squared = 0.0%, p = 0.963)

ID
Study

0.20 (0.04, 1.10)
1.64 (0.48, 5.56)
1.89 (0.60, 5.90)
2.71 (0.68, 10.78)
1.69 (0.47, 6.15)
1.58 (0.91, 2.74)
1.09 (0.43, 2.77)
2.47 (1.62, 3.77)
0.69 (0.37, 1.28)
4.08 (3.01, 5.53)
4.00 (1.11, 14.43)
3.95 (1.55, 10.11)
0.56 (0.19, 1.65)
7.84 (0.90, 68.23)
2.30 (1.93, 2.76)

2.67 (0.56, 12.62)
0.27 (0.08, 0.94)
5.68 (1.92, 16.80)
0.51 (0.23, 1.16)
0.06 (0.01, 0.26)
0.47 (0.14, 1.58)
1.02 (0.38, 2.72)
0.29 (0.09, 0.94)
0.65 (0.37, 1.12)
1.58 (0.91, 2.74)
0.41 (0.24, 0.69)
0.39 (0.26, 0.57)
0.67 (0.37, 1.20)
2.50 (0.71, 8.78)
0.54 (0.41, 0.71)
0.30 (0.08, 1.08)
0.93 (0.34, 2.54)
0.23 (0.07, 0.72)
0.58 (0.50, 0.67)

0.66 (0.16, 2.76)
2.61 (0.25, 27.11)
2.97 (0.62, 14.22)
0.41 (0.24, 0.69)
0.91 (0.36, 2.31)
1.26 (0.79, 2.01)
0.68 (0.33, 1.38)
2.11 (1.09, 4.07)
0.47 (0.04, 5.68)
4.63 (0.82, 26.03)
2.50 (0.45, 14.02)
1.93 (0.33, 11.41)
0.29 (0.01, 7.46)
1.02 (0.80, 1.30)

2.95 (0.13, 66.95)
13.36 (0.67, 265.13)
8.63 (1.93, 38.64)
8.63 (1.93, 38.64)
9.01 (3.01, 26.97)
2.71 (0.11, 69.34)
8.18 (4.06, 16.45)

OR (95% CI)

3/8
9/17
8/15
21/24
9/14
44/77
14/34
97/142
24/57
171/241
14/21
29/40
7/23
7/8
457/721

16/22
7/23
20/28
63/134
62/96
14/29
25/63
23/38
62/97
44/77
56/138
82/199
30/71
20/26
293/518
6/18
13/34
15/38
851/1649

3/10
3/4
7/10
56/138
16/41
53/91
16/39
41/53
1/3
5/7
5/7
4/6
0/1
210/410

2/2
4/4
15/17
15/17
26/30
1/1
63/71

Progn+
Events,

18/24
11/27
23/61
31/43
17/33
71/155
16/41
135/290
72/140
408/1090
7/21
16/40
18/41
25/53
868/2059

5/10
13/21
11/36
19/30
60/62
12/18
9/23
26/31
107/146
71/155
59/94
150/233
66/126
12/21
286/405
15/24
12/30
17/23
950/1488

28/71
23/43
11/25
59/94
14/34
179/341
80/158
538/870
20/39
20/57
27/54
28/55
32/60
1059/1901

19/30
16/40
100/215
100/215
70/167
31/59
336/726

Progn-
Events,

3.50
2.49
2.64
1.73
2.25
12.57
5.31
17.50
15.01
26.70
1.45
2.74
5.60
0.51
100.00

0.41
2.07
0.60
3.60
5.66
1.68
1.74
2.48
6.75
4.42
9.14
17.80
6.02
0.67
30.55
1.88
1.73
2.81
100.00

3.69
0.75
1.44
31.79
7.11
24.00
14.24
10.66
1.45
0.95
1.35
1.40
1.18
100.00

7.42
4.64
22.30
22.30
36.77
6.57
100.00

Weight
%

0.20 (0.04, 1.10)
1.64 (0.48, 5.56)
1.89 (0.60, 5.90)
2.71 (0.68, 10.78)
1.69 (0.47, 6.15)
1.58 (0.91, 2.74)
1.09 (0.43, 2.77)
2.47 (1.62, 3.77)
0.69 (0.37, 1.28)
4.08 (3.01, 5.53)
4.00 (1.11, 14.43)
3.95 (1.55, 10.11)
0.56 (0.19, 1.65)
7.84 (0.90, 68.23)
2.30 (1.93, 2.76)

2.67 (0.56, 12.62)
0.27 (0.08, 0.94)
5.68 (1.92, 16.80)
0.51 (0.23, 1.16)
0.06 (0.01, 0.26)
0.47 (0.14, 1.58)
1.02 (0.38, 2.72)
0.29 (0.09, 0.94)
0.65 (0.37, 1.12)
1.58 (0.91, 2.74)
0.41 (0.24, 0.69)
0.39 (0.26, 0.57)
0.67 (0.37, 1.20)
2.50 (0.71, 8.78)
0.54 (0.41, 0.71)
0.30 (0.08, 1.08)
0.93 (0.34, 2.54)
0.23 (0.07, 0.72)
0.58 (0.50, 0.67)

0.66 (0.16, 2.76)
2.61 (0.25, 27.11)
2.97 (0.62, 14.22)
0.41 (0.24, 0.69)
0.91 (0.36, 2.31)
1.26 (0.79, 2.01)
0.68 (0.33, 1.38)
2.11 (1.09, 4.07)
0.47 (0.04, 5.68)
4.63 (0.82, 26.03)
2.50 (0.45, 14.02)
1.93 (0.33, 11.41)
0.29 (0.01, 7.46)
1.02 (0.80, 1.30)

2.95 (0.13, 66.95)
13.36 (0.67, 265.13)
8.63 (1.93, 38.64)
8.63 (1.93, 38.64)
9.01 (3.01, 26.97)
2.71 (0.11, 69.34)
8.18 (4.06, 16.45)

OR (95% CI)

3/8
9/17
8/15
21/24
9/14
44/77
14/34
97/142
24/57
171/241
14/21
29/40
7/23
7/8
457/721

16/22
7/23
20/28
63/134
62/96
14/29
25/63
23/38
62/97
44/77
56/138
82/199
30/71
20/26
293/518
6/18
13/34
15/38
851/1649

3/10
3/4
7/10
56/138
16/41
53/91
16/39
41/53
1/3
5/7
5/7
4/6
0/1
210/410

2/2
4/4
15/17
15/17
26/30
1/1
63/71

Progn+
Events,

Position reduces ECV  Position increases ECV 
1.1 .5 1 5 100
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NOTE: Weights are from random effects analysis

anterior
Derosa 1991
Giusti 2000
Hughes 1997
Kikinen 1982
Lau 1997
Le Bret 2004
Mahomed 1991
Mauldin 1996
Newman 1993
Nord 1989
Ossenbrugge-Muller 1996
Regalia 2000
Saling 1993
Schmidt 1997
Teoh 1996
calhoun 1995
Subtotal  (I-squared = 56.5%, p = 0.003)

fundal
Derosa 1991
Giusti 2000
Hughes 1997
Lau 1997
Le Bret 2004
Mahomed 1991
Nord 1989
Regalia 2000
Saling 1993
Schmidt 1997
Teoh 1996
calhoun 1995
Kikinen 1982
Subtotal  (I-squared = 44.8%, p = 0.046)

lateral
Giusti 2000
Hughes 1997
Kikinen 1982
Lau 1997
Le Bret 2004
Ossenbrugge-Muller 1996
Regalia 2000
Schmidt 1997
Teoh 1996
Subtotal  (I-squared = 0.0%, p = 0.907)

posterior
Ben Arie 1995
Brocks 1984
Chanrachakul 1999
Derosa 1991
Ezra 1999
Ferguson 1987
Giusti 2000
Guyer 2001
Healy 1997
Hughes 1997
Kikinen 1982
Lau 1997
Le Bret 2004
Mahomed 1991
Mauldin 1996
Newman 1993
Nord 1989
Ossenbrugge-Muller 1996
Regalia 2000
Ruangchainikom 2001
Saling 1993
Schmidt 1997
Teoh 1996
Weiner 1996
calhoun 1995
mashiach 1995
Subtotal  (I-squared = 59.0%, p = 0.000)

Study ID

0.31 (0.07, 1.47)
0.67 (0.19, 2.31)
1.51 (0.30, 7.46)
0.14 (0.03, 0.67)
0.97 (0.51, 1.86)
1.65 (0.98, 2.78)
1.02 (0.36, 2.88)
0.66 (0.37, 1.16)
0.59 (0.35, 0.98)
0.35 (0.15, 0.80)
0.23 (0.10, 0.52)
0.71 (0.54, 0.94)
0.64 (0.48, 0.84)
0.36 (0.14, 0.91)
0.38 (0.09, 1.55)
0.26 (0.09, 0.70)
0.59 (0.45, 0.78)

0.67 (0.04, 11.72)
1.22 (0.34, 4.43)
0.74 (0.23, 2.36)
0.58 (0.27, 1.21)
0.52 (0.24, 1.14)
1.22 (0.46, 3.25)
7.45 (0.91, 60.73)
0.98 (0.71, 1.35)
0.95 (0.68, 1.33)
1.35 (0.38, 4.85)
8.64 (1.59, 46.81)
2.57 (1.06, 6.23)
. (., .)
1.08 (0.78, 1.50)

2.19 (0.11, 44.81)
0.29 (0.01, 7.46)
1.33 (0.25, 7.08)
2.17 (0.79, 5.96)
1.18 (0.42, 3.38)
4.26 (0.22, 81.03)
1.15 (0.73, 1.81)
1.49 (0.31, 7.14)
0.75 (0.17, 3.31)
1.25 (0.88, 1.77)

2.54 (1.45, 4.45)
3.37 (1.26, 9.03)
6.00 (1.03, 34.84)
3.27 (0.73, 14.55)
1.72 (0.87, 3.42)
1.49 (0.54, 4.12)
0.94 (0.29, 3.03)
4.05 (1.06, 15.48)
3.99 (1.22, 13.05)
3.39 (0.82, 14.06)
5.11 (1.18, 22.16)
1.14 (0.53, 2.43)
0.79 (0.47, 1.32)
0.74 (0.24, 2.26)
2.91 (1.48, 5.74)
1.45 (0.84, 2.50)
1.59 (0.70, 3.57)
3.40 (1.54, 7.47)
1.61 (1.19, 2.18)
0.72 (0.24, 2.19)
1.52 (1.17, 1.97)
2.25 (0.86, 5.89)
0.42 (0.09, 1.96)
15.86 (6.22, 40.43)
1.21 (0.58, 2.53)
1.74 (1.11, 2.71)
1.88 (1.49, 2.37)

OR (95% CI)

4/10
13/18
4/7
3/13
38/55
55/97
38/44
34/80
51/94
19/41
20/42
175/305
121/287
12/35
4/12
6/26
597/1166

1/2
16/20
7/15
20/34
11/31
56/64
10/11
124/199
80/164
6/11
10/12
18/28
0/0
359/591

3/3
0/1
4/7
23/28
8/15
4/4
59/90
4/7
4/9
109/164

92/126
21/39
12/14
14/20
63/117
37/44
20/26
17/24
31/66
9/12
11/15
28/39
43/94
25/30
34/50
58/85
32/48
63/80
194/276
33/45
257/467
16/26
3/9
37/51
29/59
187/328
1366/2190

Progn+
Events,

15/22
39/49
23/49
15/22
131/188
62/140
81/94
62/117
115/172
42/59
67/84
404/618
337/631
26/44
17/30
47/87
1483/2406

18/30
36/47
25/46
149/209
106/206
63/74
51/89
455/724
378/754
32/68
11/30
35/85
18/35
1377/2397

49/64
32/60
14/28
146/215
109/222
83/122
520/833
34/72
17/33
1004/1649

50/97
9/35
9/18
5/12
19/47
46/59
32/41
6/16
4/22
23/49
7/20
141/204
74/143
94/108
62/147
108/181
29/52
24/46
385/647
23/29
201/451
22/53
18/33
9/63
24/54
45/104
1469/2731

Progn-
Events,

2.47
3.50
2.35
2.42
7.74
9.25
4.52
8.63
9.33
5.99
6.22
12.32
12.31
5.31
2.91
4.74
100.00

1.26
5.17
6.00
10.85
10.24
7.74
2.24
19.73
19.41
5.23
3.29
8.84
0.00
100.00

1.33
1.16
4.36
11.95
11.07
1.40
58.24
4.95
5.54
100.00

5.54
3.30
1.43
1.86
4.76
3.18
2.64
2.18
2.60
2.00
1.91
4.36
5.79
2.83
4.81
5.64
4.08
4.20
7.20
2.82
7.44
3.40
1.76
3.50
4.46
6.30
100.00

Weight
%

0.31 (0.07, 1.47)
0.67 (0.19, 2.31)
1.51 (0.30, 7.46)
0.14 (0.03, 0.67)
0.97 (0.51, 1.86)
1.65 (0.98, 2.78)
1.02 (0.36, 2.88)
0.66 (0.37, 1.16)
0.59 (0.35, 0.98)
0.35 (0.15, 0.80)
0.23 (0.10, 0.52)
0.71 (0.54, 0.94)
0.64 (0.48, 0.84)
0.36 (0.14, 0.91)
0.38 (0.09, 1.55)
0.26 (0.09, 0.70)
0.59 (0.45, 0.78)

0.67 (0.04, 11.72)
1.22 (0.34, 4.43)
0.74 (0.23, 2.36)
0.58 (0.27, 1.21)
0.52 (0.24, 1.14)
1.22 (0.46, 3.25)
7.45 (0.91, 60.73)
0.98 (0.71, 1.35)
0.95 (0.68, 1.33)
1.35 (0.38, 4.85)
8.64 (1.59, 46.81)
2.57 (1.06, 6.23)
. (., .)
1.08 (0.78, 1.50)

2.19 (0.11, 44.81)
0.29 (0.01, 7.46)
1.33 (0.25, 7.08)
2.17 (0.79, 5.96)
1.18 (0.42, 3.38)
4.26 (0.22, 81.03)
1.15 (0.73, 1.81)
1.49 (0.31, 7.14)
0.75 (0.17, 3.31)
1.25 (0.88, 1.77)

2.54 (1.45, 4.45)
3.37 (1.26, 9.03)
6.00 (1.03, 34.84)
3.27 (0.73, 14.55)
1.72 (0.87, 3.42)
1.49 (0.54, 4.12)
0.94 (0.29, 3.03)
4.05 (1.06, 15.48)
3.99 (1.22, 13.05)
3.39 (0.82, 14.06)
5.11 (1.18, 22.16)
1.14 (0.53, 2.43)
0.79 (0.47, 1.32)
0.74 (0.24, 2.26)
2.91 (1.48, 5.74)
1.45 (0.84, 2.50)
1.59 (0.70, 3.57)
3.40 (1.54, 7.47)
1.61 (1.19, 2.18)
0.72 (0.24, 2.19)
1.52 (1.17, 1.97)
2.25 (0.86, 5.89)
0.42 (0.09, 1.96)
15.86 (6.22, 40.43)
1.21 (0.58, 2.53)
1.74 (1.11, 2.71)
1.88 (1.49, 2.37)

OR (95% CI)

4/10
13/18
4/7
3/13
38/55
55/97
38/44
34/80
51/94
19/41
20/42
175/305
121/287
12/35
4/12
6/26
597/1166

1/2
16/20
7/15
20/34
11/31
56/64
10/11
124/199
80/164
6/11
10/12
18/28
0/0
359/591

3/3
0/1
4/7
23/28
8/15
4/4
59/90
4/7
4/9
109/164

92/126
21/39
12/14
14/20
63/117
37/44
20/26
17/24
31/66
9/12
11/15
28/39
43/94
25/30
34/50
58/85
32/48
63/80
194/276
33/45
257/467
16/26
3/9
37/51
29/59
187/328
1366/2190

Progn+
Events,

Localisation reduces ECV  Localisation increases ECV 

1.1 .5 1 5 100

Figure 4 Forest plot of odds ratio from individual studies reporting on placenta localisation in 
relation to successful ECV.

OR (odds ratio); CI (confidence interval) events (successful ECV); progn+ (prognosticator 
present); progn – (prognosticator absent)
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associated with ECV outcome (OR 1.2 (95% CI 0.71 to 1.9). Transverse position was 

associated with successful ECV (OR 8.1 (95% CI 4.0 to 16)).

Twenty-seven studies report on placental localisation in relation to ECV 

outcome9;10;13;14;20;22;24-26;28-32;34;35;37-39;41-45;47;48;50. We distinguished four different 

localisations: anterior, posterior, fundal and lateral.  Anterior position was associated with 

less successful ECV (OR 0.6, 95% CI 0.5 to 0.8), whereas in women with posterior placenta 

localisation ECV was more often successful (OR 1.9, 95% CI 1.5 to 2.4) (Figure 4). Fundal 

and lateral  localisation were not associated with ECV outcome (OR 1.1 95% CI 0.78 

to 1.5 and 1.3 95% CI 0.88 to 1.8 respectively). Except for lateral placental localisation 

(P=0.91) homogeneity among the detected studies was rejected.

 

OR (odds ratio); CI (confidence interval) events (successful ECV); progn+ (prognosticator 
present); progn – (prognosticator absent)

Figure 5 Forest plot of odds ratio from individual studies reporting on amniotic fluid in relation 
to successful ECV.
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Thirteen studies reported on amniotic fluid in relation to ECV outcome9-11;20;21;23;31;35;41-44;51. 

Amniotic fluid was either quantified by the amniotic fluid index, or only described in terms 

of oligohydramnios or decreased amniotic fluid. Studies reporting on AFI used different 

cut-off points to describe the relation with ECV outcome. We used a cut-off level of 10 

to pool the studies. An AFI > 10 was associated successful ECV (OR 1.8 95% CI 1.5 to 

2.1). When the amniotic fluid was not quantified, there was no relation with ECV outcome 

observed (OR 1.2 95% CI 0.90 to 1.6) (Figure 5).  

Five studies reported on estimated fetal weight in relation to ECV outcome9;10;14;34;38. The 

weight categories reported on were too heterogeneous to pool results (Figure 6). 

Figure 6 Forest plot of odds ratio from individual studies reporting on estimated fetal weight in 
relation to successful ECV.

OR (odds ratio) CI (confidence interval); Events progn+ (successful ECV events); Events progn- 
(failed ECV events)  
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Eleven studies reported on position of the fetal spine in relation to ECV 

outcome9;11;13;24;25;28;29;31;34;37;42. We distinguished four different categories: spine 

anterior, posterior, lateral or central. None of the fetal spine localisations were associated 

with the outcome of ECV, there was however a tendency for central and anterior spine to 

be associated with successful ECV (Figure 7). Anterior localisation tended to be associated 

with successful ECV (OR 4.0 95% CI 0.85 to 19). Only one study reported on central spine 

in relation to ECV outcome. Central spine was associated with successful ECV outcome 

(OR 18 95% CI 0.94 to 354). Lateral and posterior spine were not associated with ECV 

outcome (OR 1.1 95% CI 0.59 to 1.9 and 0.86 95% CI 0.28 to 2.7 respectively). Except for 

posterior spine position (P=0.94) homogeneity among the detected studies was rejected.

Figure 7 Forest plot of odds ratio from individual studies reporting on position of the fetal spine 
in relation to successful ECV.

OR (odds ratio) CI (confidence interval); Events progn+ (successful ECV events); Events progn- 
(failed ECV events) 
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Discussion

We summarised the available evidence on potential prognosticators for the outcome of 

ECV. Our systematic review showed that posterior placental localisation, an amniotic fluid 

index >10 cm, and complete breech position were associated with successful ECV.

In this meta-analysis we used odds ratios to quantify clinical factors that can predict a 

successful outcome of an ECV attempt. Although likelihood ratios are considered an 

important tool in the interpretation of diagnostic tests in clinical practice, there is no 

consensus on whether they should be used in meta-analysis. Recently, strong arguments 

against the pooling of likelihood ratios have been raised54. Estimating summary receiver 

operating curves when the number of studies is limited and when tests have fixed cut-off 

levels, for example for engagement and uterus relaxation, can also be debated. Moreover, 

we believe that odds ratios are useful in clinical practice. Furthermore, the aim of our review 

was not primarily to generate data that can be used for risk estimation in clinical practice. 

The importance of our review is that posterior placental localisation, normal amniotic fluid 

and complete breech position were each factors that, based on systematic review of the 

literature, are associated with the outcome of an ECV attempt. This knowledge should be 

explored when prediction models and diagnostic prediction rules are developed. 

This study has several important strengths. We conducted this review with a comprehensive 

search strategy, we used a prospective protocol and we made a concerted effort to find all 

the evidence. We scrutinized the selected studies for their quality. Methodological issues 

that may overestimate accuracy such as case control design, retrospective design and non-

consecutive studies were present in less than 50% of the studies (14-50%). 

Our study has also limitations. Firstly, none of the studies reported blinding of the clinicians 

performing ECV for the ultrasound results. This can lead to overestimation of associations 

as clinicians may try a second time in women with potential favourable findings at 

ultrasound, whereas they give up early in case of poor prospects of success based on the 

ultrasound. Secondly, there is a large variety in how studies report on fetal position and 

amniotic fluid. For amniotic fluid, we tried to solve this problem by distinguishing between 

studies quantifying the amniotic fluid by an AFI and studies only giving a description of the 

amniotic fluid amount. This made clear that quantifying the amniotic fluid enables us to 

predict the ECV outcome.   

We feel that this study is important for two reasons. First, knowledge about ultrasound 

factors that are associated with the success rate of an ECV attempt can be useful in the 

counselling of women for an ECV attempt. Women who refuse an ECV attempt may be 

persuaded if they know there are some favourable factors which enhance their chance of 
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success. Similarly, clinicians who are reluctant about offering ECV may be more inclined 

to offer it when there are for instance one or more favourable factors enhancing the 

success rate of an ECV attempt. Second, the results of this meta-analysis formalise what 

has been known for some time less formally in the literature, namely that there is some 

predictive ability regarding the success of ECV using ultrasound factors available before 

the procedure. The next step is to design a prospective study to quantify the relationship of 

each separate clinical factor with a successful version attempt, thus creating a prognostic 

model. Five studies have assessed the prognostic value of these indicators in a multivariate 

approach9;11;13-15. The results of these studies are consistent with the results of our meta-

analysis. Two of these studies used prognostic indicators to develop a scoring system14;15. 

Both were two-phase studies, in which the first phase was used to develop a scoring system 

from respectively 53 and 108 versions, whereas the second phase was used to verify 

this scoring system by application to 88 and 286 versions respectively. However, both 

studies used different predictors and did not include all predictors we assessed in this meta-

analysis. The results of our study can be used to design a prospective cohort study to build 

a model which incorporates all relevant ultrasound predictors. 

In conclusion, the present study demonstrates that success of an ECV attempt is associated 

with the ultrasound parameters such as fetal position, amniotic fluid and placenta 

localisation. This knowledge can be used to develop a prognostic model to predict a 

successful ECV.

U
ltrasound predictors
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Appendix

Table of methodological and reporting characteristics of studies included in the systematic 
review.
First author, pub. Year Design Consecutive Prospective data 

collection
Tocolysis used N

Mashiach 1995 case control NR + yes, cases only 762
Ferguson 1987 case control NR ambispective yes all participants 198
Weiner 1996 case control NR NR yes, cases only 116
Mauldin 1996 cohort - - yes,all participants 203
Ossenbrugge-Muller 

1996

cohort + - yes,all participants 126

DeRosa 1991 cohort + - yes, all participants 32
Scaling 1993 cohort NR - yes all participants 1000
Ezra 1999 cohort + - other 164
Newman 1993 cohort + - no 286

Lehmann 1977 cohort NR - no 51
Boucher 2003 cohort + + yes,all participants 1353
Brost 1999 cohort + + yes,all participants 30
Ruangchainikom 2001 cohort + + yes,all participants 71

Healy 1997 cohort + + yes, repeat only 89
Hughes 1997 cohort + + yes, repeat only 61
Guyer 2001 cohort + + yes, cases only 102
Calhoun 1995 cohort + + yes, all participants 113

Chanrachakul 1999 cohort + + yes, all participants 32
Lojacono 2003 cohort + + yes, all participants 89
Periti 1995 cohort NR + yes, all participants 47
Regalia 2000 cohort NR + yes, all participants 923

Teoh 1997 cohort + + yes all participants 89
Aisenbrey 1999 cohort NR + yes all participants 128
Fortunato 1988 cohort NR + yes all participants 67
Teoh 1996 cohort NR + NR 42

Williams 1999 cohort + + no 67
Devendra 2002 cohort NR + no 44
Nord 1989 cohort + NR yes,all participants 100
Ben Arie 1995 cohort NR NR yes,all participants 249

Giusti 2000 cohort NR NR yes,all participants 67
Schmidt 1997 cohort NR NR other 79
le bret 2004 cohort NR NR NR 237
Kainer 1994 cohort + NR no 76

Kirkinen 1985 cohort NR NR no 35
Brocks 1984 RCT + + yes, cases only 130
Lau 1997 RCT + + yes, cases only 243
Mahomed 1991 RCT + NR yes, cases only 208

NR (not reported); RCT (randomised controlled trial); n (number of participants)
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Abstract 

Objective
To systematically review the literature on external cephalic version (ECV) related complications 

and to assess if the outcome of a version attempt is related to complications.

Data sources
In March 2007 we searched Medline, Embase and the Cochrane Central Register of 

Controlled Trials. 

Methods of study selection
Studies reporting on complications of an ECV attempt for singleton breech pregnancies 

after 36 weeks of pregnancy were selected. We calculated odds ratios (OR) from studies 

that reported both on complications as well as on the position of the fetus immediately 

after the procedure.

Tabulation, integration, and results
We found 84 studies, reporting on 12,955 version attempts that reported on ECV related 

complications. The pooled complication rate was 6.1% (95% confidence interval (CI) 

4.7 to 7.8), 0.24% for serious complications (95% CI 0.17 to 0.34), and 0.35% for 

emergency caesarean deliveries (95% CI 0.26 to 0.47). Complications were not related to 

ECV outcome (OR 1.2 (95% CI 0.93 to 1.7). 

Conclusion
This study confirms that ECV is a safe procedure. Complications are not related to the fetal 

position after ECV. 
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Introduction

Breech presentation occurs in 3% to 4 % of all term pregnancies1. External cephalic 

version (ECV) has been clearly shown to reduce the rate of non-cephalic presentations at 

term and thus the number of caesarean deliveries for breech presentation at term2. The 

high caesarean delivery rate for breech presentation makes ECV an important obstetric 

intervention and it is therefore recommended by both the American College of Obstetricians 

and Gynecologists and the Royal College of Obstetricians and Gynaecologists3;4.

Though ECV is a beneficial procedure there are complications reported, such as placental 

abruption, cord prolapse, fetal heart rate abnormalities, fetal distress, fetomaternal 

haemorrhage, stillbirth, and vaginal bleeding. Two reviews on the subject reported an 

overall complication rate of 1.7% to 5.7%5;6. ECV related emergency caesarean deliveries 

occurred in 0.43%5. There are however some short comings of these reviews. Firstly, they 

were incomplete and did not meet current standards of a thorough systematic review. 

Secondly, they did not report on the fetal position after ECV. It is imaginable that a 180° 

rotation of the fetus is associated with more complications than no rotation. Therefore, the 

aim of this review was to provide a complete update on ECV related risks.  Furthermore we 

explored the hypothesis that complications occur more often after a successful ECV. 

Because it is still questionable whether ECV before 36 weeks is effective, and at present 

a large randomised clinical trial is underway that assesses the effectiveness of ECV at 34 

weeks compared to ECV at 37 weeks7, we excluded studies that report on ECV before 36 

weeks. Studies that used anaesthesia were also excluded, since this is not common practice 

anymore5;8. 

Materials and Methods

Sources
We performed an electronic search to identify all studies that report on complications of 

an ECV attempt. We searched the current Cochrane Central Register of Controlled Trials 

(CENTRAL, The Cochrane Library), MEDLINE (1953-2007) and EMBASE (1980-2007). 

The search strategy incorporated the keywords “Version, fetal”, “External cephalic version” 

and “ECV”. No time or language restrictions were applied. Reference lists of review articles 

and eligible primary studies were checked to identify cited articles not captured by electronic 

searches. Reference manager 11.0 was used to manage the results of all searches.

EC
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Study selection
Studies were selected in a two-stage process. Two reviewers (KG, MK) scrutinized titles and 

abstracts of all references possibly reporting ECV complications and whether the outcome 

of the ECV attempt was reported. Of all studies that were selected, full manuscripts were 

obtained. Final in- and exclusion decisions were made after independent and duplicate 

examination of the full manuscripts of selected references by two reviewers (MK, KG). 

Studies were included if they reported on healthy pregnant women with a singleton 

breech pregnancy. A good fetal condition had to be performed in advance by performing 

cardiotocography, and evident fetal anomalies or pathology such as growth retardation 

seen in ultrasound examination were excluded. Studies providing unclear or insufficient 

data were also excluded. For each included article, data on clinical and methodological 

study characteristics were extracted independently by two reviewers on piloted data 

extraction forms. Any disagreements were solved by consensus and, if necessary, by a third 

reviewer (BWM).

All included manuscripts were assessed by two reviewers for study quality9. For this review 

the following characteristics were extracted: study design (cohort/randomised controlled 

trial/case-control/other), consecutive patient recruitment (yes or no), prospective data 

collection (yes or no), in- and exclusion criteria, use of tocolytics, number of clinicians and 

experience of clinicians performing ECV. 

Pooled risks were calculated by performing proportion meta-analysis. To assess whether 

there is a relationship between an ECV complication and the outcome of the ECV attempt, 

we constructed a two-by-two table cross-classifying complications against the outcome 

of the ECV attempt. From the two-by-two tables odds ratios (OR) and 95% confidence 

intervals (CI) were calculated. Data were plotted in forest plots. The I2-test was used to 

assess homogeneity, using an I2-value of 50% as a threshold. I2 represents the percentage 

of the total variation across studies due to heterogeneity. It takes values from 0% to 100%, 

with a value of 0% indicating no observed heterogeneity10. When homogeneity could not 

be rejected we used a fixed effect model to calculate a common odds ratio and 95% CI. 

When homogeneity was rejected we used a random effect model. Firstly, all complications 

were pooled together cross-classifying all complications against the outcome of the ECV 

attempt. Secondly we performed a subgroup analysis in which each separate complication 

was cross-classified against the outcome of the ECV attempt. We considered placental 

abruption and fetal death as serious complications. We categorised fetal death as 

ECV-attributable, unrelated to ECV and unexplained11. We considered stillbirth to be ECV-

attributable when it was diagnosed within 48 hours after ECV.  Statistical analyses were 

performed using StatsDirect (StatsDirect Ltd., Cheshire, UK) and RevMan 4.2.
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Results

Figure 1 summarises the process of literature identification and selection. The search 

detected 574 studies of which 147 were retrieved for complete assessment. The full report 

of two studies was unobtainable. Of the 145 retrieved articles, there were 23 studies that 

did not report on complications. In 20 studies some form of anaesthesia was used and 

in 16 studies ECV was performed before 36 weeks gestation. One article was excluded 

because no ultrasound was performed before the version and one article was excluded for 

not performing a cardiotocography before the ECV. 

Citations excluded after screening titles (n =239 )

Citations excluded after screening abstracts (n=187)

Primary articles retrieved for detailed evaluation (n=147)

Citations excluded                                         (n=63)
- no complications reported n=23)
- anesthesia used                                          (n=20)
- ECV before 36 weeks                                  (n=16)
- unobtainable                                                 (n= 2)
- no fetal monitoring before ECV                    (n= 2)

Primary articles included in systematic review (n=84)

Total citations identified from electronic searches to capture primary 
articles on all studies reporting on complications after an ECV  
attempt. (n=573)

(

Figure 1 Study selection process.

Thus, there remained 84 studies reporting on complications after 12,955 ECV 

procedures(ranging from 11 to 1,353 versions per study) 12-95. Data collection was 

prospective in 47 studies (57%). Sampling of patients was consecutive in 45 studies (55%). 

Fifty-seven studies were designed as cohort studies (70%), 15 (18%) as randomised controlled 

trials and 10 (12%) as case control studies. Furthermore, 70 (85%) studies used tocolysis.

The ECV success rate ranged from 16% to 100% (pooled success rate 58%; 95% CI 56 

to 57) with statistical significant heterogeneity (I2= 94%). The results for complications 
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after ECV also showed statistical heterogeneity (I2= 92%) and the pooled result using 

the random effects model showed the complication rate to be 6.1% (95% CI 4.7 to 7.8). 

Subgroup analysis with good quality studies did not improve the homogeneity much. In 

49 cases complications led to an emergency caesarean delivery, leading to a pooled risk 

of 0.35% (95% CI 0.26 to 0.47) with no statistically significant heterogeneity (I2= 31%). 

The serious complications stillbirth and placental abruption occurred in 23 cases, with a 

pooled risk of 0.24% (95% CI 0.17 to 0.34) with no statistical significant heterogeneity 

(I2= 0%). ECV complications were not related to ECV outcome (OR 1.2, 95% CI 0.93 to 

1.7) (Figure 2) (Table 1). 

Figure 2 Forest plot of odds ratios from individual studies reporting on all ECV related 
complications in relation to the ECV outcome.

ECV = external cephalic version; OR = odds ratio; CI = confidence interval

Fetal death occurred in 12 of the 12,955 cases (pooled risk 0.19%, 95% CI 0.12 

to 0.27) with no statistically significant heterogeneity (I2= 0%). Only two deaths 

were ECV-attributable78;91, two were unrelated to ECV in time16;60 and seven were 

unexplained32;36;39;59;73;81. The unexplained cases of stillbirth were diagnosed at 10 to 

31 days after the version. Eight studies, reporting on 1,215 ECV attempts, reported on 

stillbirth in relation to ECV outcome36;59;60;73;78;81;83;91. The occurrence of stillbirth was 

Review: Association ECV complications with ECV outcome (successful/failure)
Comparison: 01 Successful ECV vs Failed ECV                                                                               
Outcome: 01 All complications                                                                                          

Study  Successful ECV  Failed ECV  OR (fixed)  Weight  OR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI  Year

 Hofmeyr 1983               1/45               0/7           0.95      0.51 [0.02, 13.61]        1983
 Dyson 1986                10/122              2/36          3.27      1.52 [0.32, 7.27]         1986
 Hofmeyr 1986               1/62               1/18          1.76      0.28 [0.02, 4.69]         1986
 Köppel 1986                6/39              12/58          9.43      0.70 [0.24, 2.05]         1986
 Rabinovici 1986           10/39               8/19          9.24      0.47 [0.15, 1.51]         1986
 Robertson 1987             2/39               0/19          0.72      2.60 [0.12, 56.87]        1987
 Thunedborg 1991            2/110              1/206         0.79      3.80 [0.34, 42.34]        1991
 Shalev 1992                1/40               0/15          0.80      1.18 [0.05, 30.48]        1992
 Bewley 1993                0/24               1/28          1.57      0.37 [0.01, 9.62]         1993
 Cook 1993                  0/32               2/28          3.03      0.16 [0.01, 3.55]         1993
 Flock 1994                 1/201              0/323         0.44      4.84 [0.20, 119.40]       1994
 Ben Arie 1995              7/196              2/53          3.51      0.94 [0.19, 4.69]         1995
 Lau 1995                   2/114              1/53          1.55      0.93 [0.08, 10.47]        1995
 Periti 1995                1/32               2/15          3.05      0.21 [0.02, 2.52]         1995
 Chung 1996                 1/24               0/26          0.52      3.38 [0.13, 87.11]        1996
 Annapoorna 1997            1/110              0/90          0.63      2.48 [0.10, 61.60]        1997
 Healey 1997                6/35               3/54          2.26      3.52 [0.82, 15.13]        1997
 Hughes 1997                3/32               0/29          0.54      7.00 [0.35, 141.56]       1997
 Lau 1997                   1/169              0/74          0.79      1.33 [0.05, 32.94]        1997
 De Meeus 1998              0/25               1/13          2.21      0.16 [0.01, 4.31]         1998
 Norchi 1998                0/107              2/53          3.83      0.10 [0.00, 2.03]         1998
 Lau 2000                  33/319              3/106         4.66      3.96 [1.19, 13.19]        2000
 Regalia 2000              55/579             19/344        24.92      1.80 [1.05, 3.08]         2000
 Wong 2000                  1/34               0/19          0.70      1.75 [0.07, 44.99]        2000
 Skupski 2003               6/98              12/93         13.35      0.44 [0.16, 1.23]         2003
 El Sayed 2004              0/36               1/23          2.07      0.21 [0.01, 5.26]         2004
 Leung 2006                 2/192              0/97          0.76      2.56 [0.12, 53.83]        2006
 Nassar 2006                0/157              1/242         1.36      0.51 [0.02, 12.63]        2006
 Yong 2007                  3/24               1/14          1.28      1.86 [0.17, 19.80]        2007

Total (95% CI) 3036               2155 100.00      1.24 [0.93, 1.65]
Total events: 156 (Successful ECV), 75 (Failed ECV)
Test for heterogeneity: Chi² = 30.33, df = 28 (P = 0.35), I² = 7.7%
Test for overall effect: Z = 1.47 (P = 0.14)
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more frequent after a successful ECV although the difference was not statistically significant 

(pooled OR 1.8, 95% CI 0.65 to 4.9)) (Figure 3). Homogeneity between the studies could 

not be rejected (I2= 0%).

Placental abruption occurred in 11 cases, all but one resulting in a caesarean delivery, 

with a pooled risk of 0.18% (95% CI 0.12 to 0.26) (I2= 0%). In four cases the abruption 

occurred during or immediately after the ECV, in two cases it occurred within 24 hours after 

the ECV, in three cases the placenta detached more than 24 hours after the ECV, whereas 

in two cases information on the exact moment of abruption was not available. In six cases 

the 5-minute Apgar score was eight or higher, whereas in five cases the Apgar score was 

not reported. In one case the fetus died due to complete placental abruption, despite an 

Figure 3 Forest plot of odds ratios from individual studies reporting on stillbirth as a 
result of an ECV in relation to the ECV outcome.

ECV = external cephalic version; OR = odds ratio; CI = confidence interval

Review: Association ECV complications with ECV outcome (successful/failure)
Comparison: 01 Successful ECV vs Failed ECV                                                                               
Outcome: 13 Stillbirth                                                                                                 

Study  Successful ECV  Failed ECV  OR (fixed)  Weight  OR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI  Year

 Hofmeyr 1983               1/45               0/7          13.98      0.51 [0.02, 13.61]        1983
 Hofmeyr 1986               1/62               0/18         12.73      0.90 [0.04, 23.10]        1986
 Köppel 1986                1/39               0/58          6.60      4.56 [0.18, 114.82]       1986
 Thunedborg 1991            2/110              0/206         5.79      9.52 [0.45, 199.98]       1991
 Cook 1993                  0/32               1/28         26.68      0.28 [0.01, 7.21]         1993
 Flock 1994                 1/201              0/323         6.47      4.84 [0.20, 119.40]       1994
 Chung 1996                 1/24               0/26          7.67      3.38 [0.13, 87.11]        1996
 Healey 1997                0/35               1/53         20.08      0.49 [0.02, 12.45]        1997

Total (95% CI) 548                719 100.00      1.78 [0.65, 4.88]
Total events: 7 (Successful ECV), 2 (Failed ECV)
Test for heterogeneity: Chi² = 4.59, df = 7 (P = 0.71), I² = 0%
Test for overall effect: Z = 1.13 (P = 0.26)

 0.1  0.2  0.5  1  2  5  10

 More when failed  More when successful

Table 1 Reported complications and their relationship with ECV outcome.
Complication Nr reported (%) Nr of studies reporting on 

relation with ECV outcome
Pooled OR (95% CI) 

Stillbirth 12 (0.09) 8 1.8 (0.65 to 4.9))
Placental abruption 11 (0.08) 6 1.1 (0.32 to 3.5)
Cord prolapse 8 (0.06) 3 1.1 (0.19 to 6.2) 
Abnormal cardiotocography 766 (6.1) -
   Foetal bradycardia 517 (4.0) 10 1.3 (0.94 to 1.9)
   Foetal tachycardia 21 (0.16) 2 1.2 (0.29 to 5.1)

   Leading to CS 29 (0.22) -
Vaginal bleeding 40 (0.3) 4 0.33 (0.14 to 0.82)*
Fetomaternal transfusion 25 (0.9) 2 1.2 (0.18 to 7.4)
Ruptured membranes 23 (0.2) 3 0.33 (0.07 to 1.6) 

nr = number; ECV = external cephalic version; OR = odds ratio; CI = confidence interval;
* = significant OR
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emergency caesarean delivery. Six studies, reporting on 1,000 ECV attempts, reported on 

placental abruption in relation to the outcome of ECV15;29;36;67;91;94. A successful ECV 

attempt was not related to the occurrence of placental abruption (pooled OR 1.1, 95% CI 

0.32 to 3.5) (Figure 4). Homogeneity between the studies could not be rejected (I2= 0%).

Cord prolapse was reported in eight cases of which six resulted in a caesarean delivery. 

The pooled risk for cord prolapse was 0.18% (95% CI 0.11 to 0.26), with no statistical 

significant heterogeneity (I2=0%). Three studies, reporting on 714 ECV attempts, reported 

on the relation of cord prolapse with ECV outcome15;18;43. The pooled OR was 1.1 (95% 

CI 0.19 to 6.2). Homogeneity among the studies could not be rejected (I2= 0%).  

Transient abnormal cardiotocography patterns were reported in 796 cases (pooled risk of 

4.7 (95% CI 3.5 to 6.2) with a statistical significant heterogeneity (I2= 92%).  There were 

517 bradycardias, four non-reactive non-stress tests, 21 fetal tachycardias, and in 254 

cases the abnormality was not specified. There were 29 (0.21 %, 95% CI 0.14 to 0.29) 

pathological cardiotocographies leading to an emergency caesarean delivery. The fetal 

outcome was good in all these cases. Nine studies, reporting on 2,819 ECV attempts, 

reported on fetal bradycardia in relation to ECV outcome21;23;24;44;65;78;84;91;96. There was 

no relation to ECV outcome, with a pooled OR of 1.3 (95% CI 0.94 to 1.9). Homogeneity 

of the studies was rejected (I2= 70%).Two studies reported on fetal distress in relation to 

ECV outcome25;83, which showed no relationship with a pooled OR of 0.51 (95% CI 0.02 

to 13). Homogeneity among the studies could not be rejected (I2= 53%). Two studies 

reported on fetal tachycardia in relation to ECV outcome84;97. Fetal tachycardia was not 

related to ECV outcome (pooled OR 1.2, 95% CI 0.29 to 5.1). Homogeneity among the 

studies could not be rejected (I2= 0%).

ECV = external cephalic version; OR = odds ratio; CI = confidence interval

Figure 4 Forest plot of odds ratios from individual studies reporting on placental abruption as 
a result of an ECV in relation to the ECV outcome.

Review: Association ECV complications with ECV outcome (successful/failure)
Comparison: 01 Successful ECV vs Failed ECV                                                                               
Outcome: 04 Abruptio placentae                                                                                         

Study  Successful ECV  Failed ECV  OR (fixed)  Weight  OR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI  Year

 Köppel 1986                1/39               0/58          7.39      4.56 [0.18, 114.82]       1986
 Thunedborg 1991            0/110              1/206        19.80      0.62 [0.03, 15.34]        1991
 Shalev 1992                1/40               0/15         13.16      1.18 [0.05, 30.48]        1992
 Lau 1997                   1/169              0/74         13.06      1.33 [0.05, 32.94]        1997
 El Sayed 2004              0/36               1/23         34.09      0.21 [0.01, 5.26]         2004
 Leung 2006                 1/192              0/97         12.50      1.53 [0.06, 37.84]        2006

Total (95% CI) 586                473 100.00      1.05 [0.32, 3.47]
Total events: 4 (Successful ECV), 2 (Failed ECV)
Test for heterogeneity: Chi² = 1.95, df = 5 (P = 0.86), I² = 0%
Test for overall effect: Z = 0.08 (P = 0.94)
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Version related vaginal bleeding occurred in 40 cases (pooled risk 0.34%, 95% CI 0.25 to 

0.45). In seven cases the bleeding occurred within 24 hours after the version. For 12 women 

a caesarean delivery was necessary because of the bleeding and four of those women had 

a placental abruption. Four studies, reporting on 1,173 ECV attempts, reported on vaginal 

bleeding and ECV outcome20;49;61. Vaginal bleeding occurred less frequent in patients 

with a successful ECV attempt (pooled OR 0.33, 95% CI 0.14 to 0.82). Homogeneity 

among the studies could not be rejected (I2= 0%).

 In 17 studies, reporting on 2,778 ECV attempts, a Kleihauer-Betke test was performed for 

detecting fetomaternal transfusion. Fetomaternal haemorrhage was found in 25 patients 

(0.9% of tested patients). Two studies, reporting on 256 ECV attempts, reported on ECV 

outcome78;92. Fetomaternal haemorrhage was not related to ECV outcome (pooled OR 

1.2, 95% CI 0.18 to 7.4). Homogeneity between the studies could not be rejected (I2= 

0%).

Version related rupture of the membranes was reported in 23 (pooled risk 0.22%, 95% CI 

0.15 to 0.31) cases. In 16 cases the membranes ruptured within 24 hours after the version 

and in five cases in the next 24 hours after the version. In two cases the moment of rupture 

was not reported. In four cases a caesarean delivery was performed and one woman 

delivered vaginally after successful ECV.  Three studies, reporting on 145 ECV attempts, 

reported on ruptured membranes in relation to ECV outcome21;44;60. A successful ECV 

attempt was not related to the occurrence of ruptured membranes (pooled OR of 0.33, 

95% CI 0.07 to 1.6). Homogeneity among the studies could not be rejected (I2= 0%).

Discussion

Our systematic review has identified a wide range of studies reporting on ECV related 

complications. It is the most complete review on the subject thus far. This review confirms 

ECV is a safe procedure providing it is performed in a setting where a caesarean delivery 

can be performed. We did not find a significant relationship between fetal position after 

ECV and ECV related complications (OR 1.2, 95% CI 0.93 to 1.7). 

This study has several important strengths. We conducted this review with a comprehensive 

search strategy; we used a prospective protocol, and made a concerted effort to find all 

the evidence. We scrutinized the selected studies for their quality. Methodological issues 

that may overestimate accuracy such as case control design, retrospective design and non-

consecutive studies were present in less than 50% of the studies. For each complication 

related to ECV outcome, except for fetal bradycardia, homogeneity could not be rejected.
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This study also has several limitations. First of all, this review is, like other reviews on the 

subject, limited by reporting bias. This is demonstrated by the observed heterogeneity for 

the overall complication rate. However, the complication rate in this review is comparable 

to that of the largest cohort study on complications after ECV, reporting on 805 consecutive 

ECV attempts95. Therefore, we assume the true complication rate will not differ much 

from the rate we reported. We had the hypothesis that complications would occur more 

often after a successful ECV. Although there were more complications observed after 

successful ECV, this difference was not significant. Given the fact that more than half of the 

included studies reporting on complications do not report on the fetal position after ECV, 

it is possible that there still is a relationship of complications with ECV outcome. However, 

considering the low overall complication rate, the clinical importance of this knowledge is 

questionable.

There is also an issue of what should be reported as complications. Firstly, several 

studies report on nuchal cord as a complication of ECV. However, according to a large 

population-based study, nuchal cord is not associated with adverse perinatal outcome98. 

Thus, we would not consider nuchal cord as a complication of ECV and consequently 

did not report on it. Secondly, there is a large heterogeneity between studies reporting 

on cardiotocographic abnormalities (I2= 92%). As the cardiotocogram is a diagnostic 

test with a very low sensitivity and specificity99, we would only consider cardiotocographic 

changes leading to a caesarean delivery as a complication of ECV. 

We defined ECV-attributable death as fetal death diagnosed within 48 hours after ECV. 

This was an arbitrary choice, because it doesn’t seem likely that a fetal death more than 48 

hours after the ECV is related to the procedure itself.  As a result, only two of the 12 reported 

deaths were ECV attributable, resulting in a fetal death rate of 1 per 5,000 ECV attempts. 

One death occurred after a successful ECV and one after failed ECV. Placental abruption 

occurred in 1 per 1,200 cases. This incidence is three times higher than the incidence in 

a general population100. It seems that, although abruption is still a rare complication, the 

placenta is affected by the manipulation from the outside.

In conclusion, the main clinical implication of this review is that ECV is a safe procedure, 

with a risk of fetal death in 1 per 5,000 ECV attempts.  Therefore, all women eligible for 

ECV should be offered an ECV attempt and fetal assessment should take place before and 

after the ECV attempt. Considering the risk of an emergency caesarean delivery in 1 per 

286 versions, ECV should only be attempted in settings in which caesarean delivery services 

are readily available. Future studies concerning ECV should report on both complications 

and fetal position after ECV.   
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Abstract 

Objective
To estimate the effectiveness of nifedipine as a uterine relaxant during external cephalic 

version (ECV) to correct breech presentation. 

Methods
In this randomised, double-blind, placebo-controlled trial women with a singleton fetus in 

breech presentation and a gestational age of 36 weeks or more were eligible for enrolment. 

Participating women received two doses of either nifedipine 10 mg or placebo, 30 and 

15 minutes before the ECV attempt. The primary outcome was a cephalic-presenting fetus 

immediately after the procedure. Secondary outcome measures were cephalic presentation 

at delivery, mode of delivery, and adverse events. A sample size of 292 was calculated to 

provide 80% power to detect a 17% improvement of the ECV success rate, assuming a 

placebo group rate of 40% and alpha=.05.

Results
Outcome data for 310 of 320 randomly assigned participants revealed no significant 

difference in ECV success rates between treatment (42%) and control group (37%) (relative 

risk 1.1, 95% confidence interval 0.85 to 1.5). The caesarean delivery rate was 51% in the 

treatment group, and 46% in the control group (relative risk 1.1, 95% confidence interval 

0.88 to 1.4).  

Conclusion
This trial ruled out a large improvement of the effectiveness of ECV due to nifedipine. 

Future use of nifedipine to improve the outcome of ECV should be limited to large clinical 

trials. 
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Introduction

Breech presentation occurs in 3% to 4% of all term pregnancies1. External cephalic version 

(ECV) reduces the rate of breech presentation at term by an average 40% and leads to a 

significant reduction in the risk of caesarean delivery (relative risk (RR) 0.55, 95% confidence 

interval (CI) 0.3 to 0.91) without a significant increased risk to the neonate2.  The actual 

caesarean delivery rate with breech presentation is approximately 80%3, which is driven by 

the reported increase in perinatal risks for the vaginally delivered breech neonate3;4. Since 

ECV is a relatively simple procedure that carries minimal risk for mother and child5;6, it is 

considered an important obstetrical intervention7;8. 

The use of uterine relaxant drugs is thought to improve the ECV success rate. The majority 

of studies that evaluated the effectiveness of tocolysis have used β-agonists9. These 

studies reported a beneficial effect of the use of β -agonists over placebo in ECV from 

40% to 57% (RR 0.74, 95% CI 0.64 to 0.87). However, β-agonists have known adverse 

maternal cardiovascular side effects in terms of flushing, chest pain and palpitations10, and 

adequate blinding for treatment allocation in placebo-controlled trials is therefore virtually 

impossible. Furthermore, although there is a higher success rate from ECV with β-agonists  

compared to placebo, there is no significant reduction in noncephalic presentations at 

birth9.  In view of these issues, there is considerable interest in the evaluation of alternative 

uterine relaxants in ECV. 

The calcium antagonist nifedipine has relaxant effects on isolated, nonlabor, human 

myometrium, and is therefore used for tocolysis in obstetrics11. In women with threatened 

preterm labor, it is more effective in delaying delivery, and it has considerably fewer side 

effects than β-agonists12. Long-term neonatal follow-up showed no adverse effects13. We 

performed an electronic search to identify all studies that reported on randomised controlled 

trials assessing the effectiveness of nifedipine in ECV. We searched the Cochrane Central 

Register of Controlled Trials (CENTRAL, The Cochrane Library), MEDLINE, EMBASE, and 

the ISRCTN Register for the period January 1975 to March 2007. There were no language 

restrictions. This search did not reveal any randomised controlled trials assessing the 

effectiveness of nifedipine in ECV. Therefore, our objective was to compare the efficacy of 

the use of nifedipine as a uterine relaxant with placebo during ECV.
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Materials and Methods

Trial Organisation
We performed a randomised, double-blind, placebo-controlled clinical trial in seven 

teaching hospitals in The Netherlands, together responsible for approximately 14,000 

high-risk deliveries annually (annual hospital delivery rates ranging from 1,500 to 3,000). 

The study was approved by the institutional review board of the Academic Medical Centre, 

Amsterdam. The boards in each participating hospital granted local approval. 

Participants
From a gestational age of 36 weeks onwards, women with singleton fetus in breech 

presentation were recruited for participation. Maternal exclusion criteria were any 

contra-indication to labor or vaginal birth, a scarred uterus other than transverse in the 

lower segment, known uterine anomalies, placental abruption in the obstetrical history, 

preeclampsia, maternal cardiac disease, and third-trimester bleeding. Fetal exclusion 

criteria were intrauterine growth restriction (estimated fetal weight less than 5th percentile 

for gestational age assessed by ultrasonography), fetal anomalies or an extended fetal 

head, oligohydramnios (defined as amniotic fluid index of 5 cm or less), and non-reassuring 

signs of fetal well-being. Before randomisation, each potential study participant had an 

ultrasound scan to assess fetal position, fetal growth, and amniotic fluid. All participants 

gave written consent before enrolment.

Randomisation
Randomisation was controlled by the pharmacy of the Academic Medical Centre that 

prepared and distributed the containers with study medication. Randomisation was 

stratified by centre and by parity using computer-generated blocks of ten. The pharmacy 

prepared sealed opaque containers with study medication and kept an allocation list until 

completion of the study. Each container was labelled with the randomisation number and 

medication expiration date.  

Intervention
Participants were enrolled by clinicians performing the ECV procedure. Randomisation 

assignment was performed by nurses handing out the consecutively numbered containers. 

The intervention group received a container with two nifedipine 10 mg capsules, the control 

group received a container with two placebo capsules. All participants, nurses, and doctors 

who performed the ECV were blinded for the assignment. 
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The ECV procedure was performed in all hospitals by experienced obstetricians, midwives, 

or by a resident supervised by experienced clinicians. Annual ECV rates of the clinicians 

performing the ECV ranged from 15 to 50. Fetal well-being was established by electronic 

fetal heart rate monitoring for at least 30 minutes preceding and after the procedure. The 

capsules with study medication were taken sublingually 30 and 15 minutes before the ECV 

attempt. The fetal heart rate was monitored intermittently by ultrasound scanning during 

the procedure, followed by electronic fetal heart rate monitoring after the procedure. If 

fetal bradycardia would occur, the duration was registered. Non-sensitised Rhesus-negative 

women received anti-D immunoglobulin (1,000 international units intramuscularly) after 

the ECV procedure. Cross match results of blood samples from each participant were 

available before an ECV procedure was started. For the ECV procedure a forward and a 

backward roll were allowed.

Outcomes
The primary outcome measure was a successful ECV, defined as a fetus in cephalic position 

30 minutes after the ECV procedure. Secondary outcome measures were fetal presentation 

at delivery, mode of delivery, and adverse maternal and fetal events. Adverse maternal 

events were major side effects due to medication: hypotension with fetal consequences, 

anaphylactic shock due to the medication, and any adverse cardiac events due to 

medication intake. Furthermore, minor side effects were recorded: nausea, dizziness and 

flushing, and cessation of treatment because of side effects. Adverse neonatal events were 

defined as fetal death, emergency delivery, fetal bradycardia, premature rupture of the 

membranes, and placental abruption within 24 hours after the ECV procedure. 

Data management
All data were collected on Web-based electronic case record forms. Uploaded cases 

were stored in an Access (Microsoft Corp., Redmond, WA) database. For participants 

delivering outside the participating hospitals after successful ECV, paper forms to register 

delivery outcome were supplied. A Data Safety and Monitoring Board, blinded to treatment 

allocation, followed the study for any adverse events.

Statistical methods
This trial was designed to detect a 17% improvement of the ECV success rate, based 

on the reported increase in success from 40% to 57% for tocolysis with β-agonists9. A 

total sample size of 292 women (146 in each group) provided 80% power at the 5% 

significance level. During the study, adverse events were reported to the Data Safety and 

Monitoring Board. 
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Analysis was performed according to the intention-to-treat principle. The chi square test 

was used to compare dichotomous variables, with Fisher exact test when appropriate. The 

Student t test was used to compare continuous variables. A difference was considered to 

be significant in cases where the P <.05 (two-tailed). Results are presented as RR with 

95% CIs. 

Results

Between August 2004 and December 2006, 320 women were recruited, and 160 were 

allocated to each group (Fig. 1). Eight women (four in the treatment group and four in the 

placebo group) were not included in the analysis because an ECV was attempted before 

36 weeks gestation (n=4) or because it was a repeat ECV attempt (n=4). Two participants 

from the treatment group were excluded from the analysis due to lost to follow-up. No 

adverse events occurred in any of these attempts. Thus, 310 women were included in the 

analysis (154 in the treatment group and 156 in the control group). Baseline characteristics 

are summarised in Table 1.

After ECV with uterine relaxation with nifedipine, the number of women with a cephalic 

presentation was 64 (42%) as compared to 58 (37%) in the control group (RR 1.1, 95% CI 

0.85 to 1.5) (Table 2). At delivery, there were 67 (44%) fetuses in cephalic position in the 

treatment group and 60 (39%) in the control group (RR 1.1, 95% CI 0.87 to 1.5). There 

Figure 1 Flow of participants through the trial.

(ECV = external cephalic version)

Randomized (n= 320)

Allocated to nifedipine (n= 160) Allocated to placebo (n= 160)

Analyzed (n=154) Analyzed (n=156)

Outcomes :
successful ECV (n= 64)
cephalic presentation at delivery (n= 67)
cesarean delivery (n= 79)
adverse fetal events (n= 12)
adverse maternal events (n= 0)

Outcomes :
successful ECV (n= 58)
cephalic presentation at delivery (n= 60)
cesarean delivery (n= 72)
adverse fetal events (n= 11)
adverse maternal events (n=0)

 Length of gestation < 36 weeks (n=2)
 repeat ECV (n=2)

Length of gestation < 36 weeks (n=2)
repeat ECV (n=2)
lost to follow up (n= 2)
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Table 1 Baseline characteristics.
Nifedipine (n=154) Placebo (n=156)

Age (years) 33.6 (4.2) 34.1 (4.5)
Multiparous women 76 (49.4) 73 (46.8)
Gestational age (days) 258.8 (5.9) 259.3 (6.2)
Ethnicity
  Caucasian 126 (81.8) 133 (85.3)

  Central-African 4 (2.6) 10 (6.4)
  Asian 6 (3.9) 4 (2.6)
  Other 18 (11.7) 9 (5.7)
BMI 24.7 (4.6) 24.8 (4.3)

Estimated foetal weight 2732 (396) 2672 (376)
Breech type
  Frank breech 119 (77.2) 114 (73.1)
  Non frank breech 22 (14.3) 28 (17.9)

Placental localization
  Anterior 44 (28.6) 55 (35.3)
  Posterior 53 (34.4) 58 (37.2)
Oligohydramnios/AFI<10 19 (12.3) 23 (14.7)

Values are numbers (percentages) unless stated otherwise.

Table 2 Primary and secondary outcomes. 
Nifedipine
(n=154)

Placebo 
(n=156)

RR (95% CI)

Successful ECV 64 (41.6) 58 (37.2) 1.12 (0.85-1.47)
Cephalic presentation at delivery 67 (43.5) 60 (38.5) 1.13 (0.87-1.48)
Gestation at delivery (days) 272.5 (6.50 273.0 (5.9) P 0.48*
Vaginal delivery 75 (48.7) 84 (53.8) 0.91 (0.73-1.14)
  Spontaneous 72 (46.8) 75 (48.1) 0.90 (0.69-1.16)

  Instrumental 3 (1.9) 9 (5.8) 1.01 (0.45-2.27)
Caesarean deliveries 79 (51.3) 72 (46.1) 1.11 (0.88-1.40)
  Elective caesarean 54 (35.1) 49 (31.4) 1.12 (0.81-1.53)
  Emergency caesarean 25 (16.2) 23 (14.7) 1.10 (0.65-1.85)

Birth weight (grams) 3430 (464) 3444 (473) P 0.80*
  AS 5 min < 7 1 (0.6) 2 (1.3) 0.51 (0.05-5.53)
  AS 5 min < 4 1 (0.6) 0
Blood loss (ml) 401.7 (325.0) 420.6 (428.8) P 0.67*

Days of admission 2.3 (2.2) 2.5 (2.3) P 0.42*
Women requiring blood transfusions 2 (1.3) 3 (1.9) 0.68 (0.11-3.99)

Values are numbers (percentages) or mean (standard deviation). RR, relative risk; 95% CI, 95% 
confidence interval; ECV, external cephalic version; AS, Apgar score; * Student’s t test;
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were 79 (51%) caesarean deliveries in the treatment group, and 72 (46%) in the control 

group (RR 1.1, 95% CI 0.88 to 1.4).  The other outcomes in the treatment and control 

group were also comparable (Table 2).

Except for fetal bradycardia, occurring in 12 (7.8%) in the treatment group and 11 (7.1%) 

in the control group (RR1.1, 95% CI 0.5 to 2.4), no adverse fetal events occurred (Table 

3). None of these bradycardias led to an emergency delivery. There were no maternal 

major side effects due to medication intake. There was however a significant difference 

between the minor side effects in both groups, with 11 (7.1%) women complaining of 

flushes in the treatment group and no women complaining in the control group. Eight of 

the 11 participants with reported flushing had a successful version. There was no cessation 

of treatment because of side effects in either group. 

Table 3 Side effects and adverse events related to treatment.
Nifedipine
(n=154)

Placebo
(n=156)

RR (95% CI)

Foetal adverse events 12 (7.8) 11 (7.1) 1.11 (0.50-2.43)
  Foetal death 0 0
  Emergency delivery < 24 h 0 0
  Placental abruption < 24 h 0 0
  Foetal bradycardia 12 (7.8) 11 (7.1) 1.11 (0.50-2.43)

  Premature rupture of membranes < 24 h 0 0
Maternal adverse events 0 0
  Major side effects 0 0
  Maternal hypotension with foetal 
consequences

0 0

  Anafylactic shock 0 0
  Adverse cardiac events 0 0
  Minor side effects 16 (10.4) 5 (3.2) 3.02 (1.22-8.63)
  Nausea/dizziness 5 (3.2) 5 (3.2) 1.01 (0.30-3.43)

  Flushes 11 (7.1) 0
Cessation of treatment because of side effects 0 0

Values are numbers (percentages). RR, relative risk; 95% CI, 95% confidence interval; h, hours; 

Discussion

This trial is the first to evaluate nifedipine for uterine relaxation during an ECV procedure at 

term, and it is the largest single trial on uterine relaxation with ECV thus far. We found no 

benefit of nifedipine compared with placebo. 

The results of our trial are in contrast with studies evaluating the effectiveness of β-agonists 

for ECV. These trials showed a beneficial effect of the use of β-agonists, with an improvement 

of the ECV success rate from 40% without uterine relaxation to 57% with β-agonists9. 
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We anticipated that nifedipine would at least be as effective as β-agonists in ECV. The 

calcium antagonist nifedipine is known for its superiority in inhibiting preterm labor 

compared with β-agonists. When compared with any other uterine relaxant, nifedipine 

significantly reduced the number of women giving birth within seven days of receiving 

treatment (RR 0.76, 95% CI 0.60 to 0.97) 12. In two randomised controlled trials in women 

with threatened preterm labor, nifedipine was found to be more effective than β-agonists  for 

inhibiting preterm labor (RR 0.76, 95% CI 0.59 to 0.99), and discontinuation of treatment 

because of side effects occurred less frequent after nifedipine than after β-agonists (0.2% 

versus 7% RR 0.14, 95% CI 0.05 to 0.36)12. Long-term neonatal follow-up after tocolysis 

with nifedipine has not demonstrated particular side effects13. Furthermore, there is one 

recently published retrospective cohort study that evaluated the efficacy of nifedipine as a 

uterine relaxant before ECV compared with intravenous ritododrine14. This study showed 

that oral nifedipine was equally effective compared to intravenous ritodrine (RR 1.1, 95% 

CI 0.8 to 1.5).

The fact that we found no treatment effect of nifedipine, whereas previous studies with 

β-agonists reported a beneficial effect might be due to the fact that adequate blinding 

in studies with β-agonists is virtually impossible. Because β-agonists generate clear and 

detectable side effects10;15, this may have resulted in an overestimation of the success 

rate. Furthermore, only two of the six studies investigating the effectiveness of β-agonists 

for ECV had adequate allocation concealment. Both inadequate allocation concealment 

and inadequate blinding could have resulted in an overestimation of the success of uterine 

relaxation with a magnitude of 10% to 30%16. The opinion that  the beneficial effect of 

uterine relaxants might not be as high as claimed is shared by Impey et.al., who assessed 

the effectiveness of uterine relaxation in repeat ECV17. 

To avoid the bias of inadequate blinding we chose to compare nifedipine with placebo rather 

than designing a trial comparing β-agonists with nifedipine. Only 11 (7%) participants in 

our trial reported minor side effects related to nifedipine. Eight of the 11 participants 

with reported flushing had a successful version where one would expect four on basis of 

the results of our trial. There is however little chance that this might have influenced our 

primary outcome. 

The optimal dose of nifedipine was determined after simulations with the MW/Pharm 3.50 

pharmacokinetic software (Mediware, Zuidlaren, The Netherlands), using population data 

of the drug18;19. To obtain an effective serum concentration within one half hour, two 10 mg 

capsules should be taken sublingually. This nifedipine serum concentration is comparable to 

the nifedipine serum concentrations after the most common used tocolytic dose regimens. 

Therefore, we consider the dose regimen used to be adequate. Despite recent reports in 
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literature concerning serious adverse effects of nifedipine used as a tocolytic, mostly in twin 

pregnancies20, we did not find any adverse effect in this trial, probably because of the low 

dose used in a limited time frame. Fetal bradycardia occurred slightly more often then in a 

recent review from Collaris et.al. (7.1% vs. 5.7%)5.

The main goal of ECV is preventing breech delivery, thus improving neonatal outcome 

and preventing a caesarean delivery. Cephalic presentation after ECV in our study was not 

different from the success rates of the placebo groups described in other studies ranging 

from 28% to 68%9. Therefore, we feel confident that the ECV was carried out properly. In 

addition, the caesarean delivery rate for breech presentation in this trial was 68%. After 

ECV in 310 women, 120 delivered vaginally in cephalic position. Thus, our study confirms 

the benefits of ECV in the reduction of maternal and neonatal complications.

In conclusion, this trial did not show nifedipine to significantly improve the success of ECV 

but shows nifedipine to be safe in ECV. Given the fact that there is still a 20% chance 

nifedipine does improve the effectiveness of ECV, considering the power of 80%, future use 

of nifedipine to improve the outcome of ECV should be limited to the use in large clinical 

trials. 
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Abstract

Objective
To develop a prognostic model for the chance of a successful external cephalic version 

(ECV).

Methods
We used data from a previously published randomised trial studying women undergoing 

ECV. Data on parity, maternal age, body mass index, ethnicity, gestational age, placental 

localisation, fetal position, estimated fetal weight and amniotic fluid were recorded in all 

participants. Multivariable logistic regression analysis with a stepwise backwards selection 

procedure was used to construct a prediction model for the occurrence of successful ECV. 

We calculated the discriminative performance of the model and assessed its calibration.

Results
We included 310 women. The overall ECV success rate was 39%. Multivariable logistic 

regression analysis demonstrated that multiparity and normal amniotic fluid were favourable 

predictors of successful ECV. Increasing estimated fetal weight and anterior placenta 

localisation were unfavourable predictors for ECV outcome. Discrimination of the model 

was fair (area under the curve 0.71), and the calibration of the model was acceptable.  

Conclusion
Our prediction model for the outcome of ECV can discriminate between women with a 

poor chance of successful ECV (less than 20%) and women with a good chance of success 

(more than 60%). When this model holds at external validation, it could be used for patient 

counselling and clinical decision making. 
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Introduction

External cephalic version (ECV) at or near term is a safe procedure which effectively reduces 

the risk of caesarean delivery in pregnancy with breech presentation1;2. It is recommended 

that all women with an uncomplicated breech pregnancy at term should be offered an ECV 

attempt3;4. Nevertheless, acceptance for both women and doctors to enter an ECV attempt 

vary. Reported rates of maternal refusal of ECV range from 18% to 76%5-7. Conversely, 

the number of women potentially suitable for ECV who were not offered an attempt range 

from 4% to 33%5;8;9. Uncertainty about success of an ECV attempt might at least partly 

explain this. 

The reported success rate of ECV varies from 35% to 86%2. Previous studies have shown 

that the success or failure of an ECV procedure is associated with clinical characteristics 

such as parity and the engagement of the fetal presenting part10. Thus far, four studies 

have assessed the prognostic value of these indicators in a multivariable approach11-14. 

Two of these studies used prognostic indicators to develop a scoring system11;14. Both 

studies were small, and used different predictors, and did not include all factors related 

to ECV outcome. Furthermore, neither study assessed the discriminative capacity of the 

scoring system. In view of these issues, a reliable prediction of the outcome of an ECV 

attempt is still not possible, but could be of use in counselling women for an ECV attempt. 

The aim of this study was therefore to develop a model to predict the outcome of an ECV 

attempt. 

Materials and methods

For this study data were used from a  multicentre randomised controlled trial that assessed 

the effectiveness of nifedipine as a uterine relaxant in ECV15. In this randomised controlled 

trial all women with a singleton in breech presentation from 36 weeks gestational age 

between August 2004 and December 2006 were eligible for the study. All participants were 

allocated to ECV with uterine relaxation with nifedipine or placebo. For each patient we 

recorded: parity, maternal age, body mass index (BMI), ethnicity, gestational age, placental 

localisation, fetal position, estimated fetal weight (EFW) and amniotic fluid. Multiparity 

was defined as having delivered vaginally or abdominally. Amniotic fluid was recorded as 

normal or oligohydramnios, and EFW was calculated with the Hadlock formula16.
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Data analysis
We used successful ECV as the endpoint of the study. Missing data of the predictive 

variables were imputed (‘filled in’), because deleting them would lead to a loss of statistical 

power in multivariable analysis and, more seriously, potentially biased results17;18. We 

generated a single imputed dataset, using the first step of the ‘aRegImpute’ multiple 

imputation function in Splus 6.0. This is an efficient implementation of Bayesian multiple 

imputation, a recommended state of the art method19. We generated an imputed dataset, 

using the ‘aRegImpute’ imputation function in S-plus® 6.0. We checked the linearity of the 

association between the continuous variables parity, maternal age, gestational age, BMI 

and EFW, using visual inspection and spline functions. Based on these spline functions, the 

continuous variables were transformed to better approach linearity. For both dichotomous 

and continuous variables univariate odds ratios (OR), bèta coefficients (β), and 95% 

confidence intervals (CI), as well as P-values, were calculated. 

Subsequently, multivariable logistic regression analysis with a stepwise backwards selection 

procedure was used to construct a prediction model for the occurrence of successful 

ECV. Selection of variables was usually performed with a significance level of 5%. As the 

incorrect exclusion of a factor would be more deleterious than including too many factors, 

our multivariable analysis considered all prognostic variables reaching a significance level 

of 30% in the univariable analysis20. 

To reduce the overfit of the created model, internal validation was performed with 

bootstrapping. Bootstrapping is a technique to create comparable populations. We 

bootstrapped 200 times. In each of these 200 new data sets, the same multivariable 

logistic regression was assessed. By analyzing the difference among the prognostic models, 

a shrinkage factor was calculated. The model was corrected by this shrinkage factor, and 

the prediction formula was extracted from the data. 

To evaluate the discriminative performance of the logistic model, the area under the receiver 

operating characteristic (ROC) curve, was calculated. Sensitivity was defined as the fraction 

of successful ECV attempts that was predicted correctly, whereas specificity was defined as 

the fraction of ECV attempts that result in a failed ECV that was predicted correctly. 

To measure the agreement between predicted and observed outcomes, the calibration of the 

model was assessed. The predicted probability and the observed proportion of the successful 

ECV attempts were compared by plotting the observed successful ECV rate compared with 

the predicted successful ECV rate as calculated from the model in five different categories. 

Women qualified for a category based on their prognosis. Finally, the reliability of the model 

was estimated with the Hosmer and Lemeshow test for goodness-of-fit.

98

Proefschrift Kok.indb   98 29-9-2008   13:59:02



Results

Overall 310 women were included who had undergone 310 ECV attempts. Baseline 

characteristics are summarised in Table 1. The overall ECV success rate was 39%. 

Imputation was done on all patients who had at most three missing values in the nine core 

prognosticators for successful ECV. In total, 9.4% data points were missing and subsequently 

imputed. The association between the continuous variable BMI and the occurrence of a 

successful ECV is shown in Figure 1. The plot shows a positive and linear relationship until 

a BMI of 24 kg/m2.  For this reason we divided the BMI into two groups (BMI ≤ 24 kg/

m2 and BMI > 24 kg/m2) of which only the first one was analysed as a continuous linear 

variable. 

Figure 1 Spline function that visualises the association of the prediction of a successful ECV 
and the continuous variable BMI.
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Figure 2 shows the association between EFW and the occurrence of a successful ECV. 

There was a positive linear relationship until an EFW of 3000g, due to which we divided 

the EFW into two groups (EFW ≤ 3000g and EFW > 3000g) of which only the first one 

was analysed as a continuous linear variable. 
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Figure 3 shows the association between the continuous variable parity and the occurrence 

of a successful ECV. This figure shows a clear difference between primiparity and multiparity. 

For this reason we dichotomised this group into primiparity and multiparity. 

estimated fetal weight
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Figure 2 Spline function that visualises the association of the prediction of a successful ECV and 
the continuous variable estimated fetal weight.
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Figure 3 Spline function that visualises the association of the prediction of a successful ECV and 
the continuous variable parity.
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The category ethnicity was divided into six different groups. As the non Caucasian group 

consisted of five small groups, and one review on ethnicity in relation to ECV outcome 

showed the Caucasian race to be associated with failed ECV, we classified ethnicity as 

Caucasian or non Caucasian.

In the univariable analysis multiparity, increasing maternal age, increasing EFW until 3000 

g, lateral placenta localisation, non frank breech presentation and normal amniotic fluid 

were significantly associated with increase in successful ECV (Table 1).  

Four prognostic factors were identified with the stepwise selection procedure: parity, EFW 

≤ 3000 g, placental localisation and amniotic fluid (Table 1). Internal validation by 

bootstrapping showed a slope of 0.84, indicating a possible overfit up to 16% in an external 

population. The chance of a successful ECV can be calculated from the multivariable 

model with the formula: Probability =1/[1+exp(-β)] where β=-5,1 + (multiparity x 1,05) 

+ (EFW ≤ 3000g x 0,13) + (anterior placental localisation x -0,32) + (normal amniotic 

fluid index x 0,82). 

In Figure 4, the ROC-curve of the model is shown. The area under the ROC-curve was 

0.71 (95% CI 0.66 to 0.77). Table 2 shows the predicted chance of a successful ECV 

versus the observed ECV success rate. The difference in the predicted probability and the 

observed proportion was less than 3% in all five groups, indicating good calibration of the 

prediction model. The same data are summarised in Figure 5, which shows that there is 

no overlap between the group with a poor prognosis (less than 20% chance of successful 

ECV) and the group with a good prognosis (more than 60% chance of successful ECV), 

0,0 0,2 0,4 0,6 0,8 1,0
1 - Specificity

0,0

0,2

0,4

0,6

0,8

1,0

Se
ns

iti
vi

ty

Figure 4 Receiver operating curve 
of the multivariable logistic regression 
model for the prediction of a successful 
ECV.
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Table 1 Results of the univariable and multivariable analysis of predictors of successful ECV.

Missing data
Presence of the 
characteristic

(n=310)

Successful ECV (%)
(n=122)

Univariable analysis Multivariable analysis

OR 95% CI P β* OR 95% CI P β*

Parity (min-max) 0 0.67 (0-4)
  Nulliparous (%) 161 (52) 42 (26) 1.00
  Multiparous (%) 149 (48) 80 (54) 3.29 2.04-5.29 0.00 1.19 2.85 1.74-4.67 0.00 1.05
Maternal age (y) (min-max) 0 33 (20-43) 1.07 1.01-1.13 0.02 0.07
BMI (kg/m2) (min-max) 89 24.7 (17-42)
BMI ≤ 24 (%) 121 (39) 50 (41) 1.06 0.92-1.23 0.40 0.06
BMI > 24 (%) 100 (32) 40 (40) 0.98 0.91-1.06 0.69 -0.02
EFW (g) (min-max) 51 2703 (1609-4046)
EFW ≤ 3000 (%) 208 (67) 76 (37) 1.15 1.05-1.26 0.00 0.14 1.14 1.04-1.25 0.00 0.13
EFW > 3000 (%) 51 (16) 30 (59) 0.97 0.81-1.15 0.69 -0.04
Gestational age (weeks) (min-max) 0 259 (250-280) 1.24 0.97-1.59 0.08 0.22
Ethnicity 0
  Caucasian (%) 259 (84) 99 (38) 1.00
Non Caucasian (%) 51(16) 8 (17) 1.33 0.72-2.43 0.36 0.28
Placental localisation 29
  Posterior (%) 103 (33) 44 (43) 1.00
  Anterior (%) 87 (28) 31 (36) 0.80 0.48-1.34 0.40 0.22 0.73 0.42-1.27 0.26 -0.32
  Fundal (%) 63 (20) 25 (40) 1.01 0.55-1.87 0.70 0.12
  Lateral (%) 28 (9) 14 (50) 1.54 0.68-3.49 0.30 0.43
Foetal position 27
  Frank breech (%) 233 (75) 90 (39) 1.00
  Non frank breech (%) 50 (16) 23 (46) 1.47 0.81-2.67 0.20 0.38
Amniotic fluid 94
  Normal amniotic fluid (%) 159 75 (47) 2.54 1.43-4.53 0.00 0.93 2.28 1.24-4.18 0.01 0.82
  Oligohydramnios (%) 57 14 (25) 1.00

*β = bèta coefficient, constant = -5,1; OR = odds ratio; CI = confidence interval
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Figure 5 Error bar demonstrating 
the association between the chance 
of a successful ECV as predicted by 
the logistic model and the observed 
chance of a successful ECV. 
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Table 1 Results of the univariable and multivariable analysis of predictors of successful ECV.

Missing data
Presence of the 
characteristic

(n=310)

Successful ECV (%)
(n=122)

Univariable analysis Multivariable analysis

OR 95% CI P β* OR 95% CI P β*

Parity (min-max) 0 0.67 (0-4)
  Nulliparous (%) 161 (52) 42 (26) 1.00
  Multiparous (%) 149 (48) 80 (54) 3.29 2.04-5.29 0.00 1.19 2.85 1.74-4.67 0.00 1.05
Maternal age (y) (min-max) 0 33 (20-43) 1.07 1.01-1.13 0.02 0.07
BMI (kg/m2) (min-max) 89 24.7 (17-42)
BMI ≤ 24 (%) 121 (39) 50 (41) 1.06 0.92-1.23 0.40 0.06
BMI > 24 (%) 100 (32) 40 (40) 0.98 0.91-1.06 0.69 -0.02
EFW (g) (min-max) 51 2703 (1609-4046)
EFW ≤ 3000 (%) 208 (67) 76 (37) 1.15 1.05-1.26 0.00 0.14 1.14 1.04-1.25 0.00 0.13
EFW > 3000 (%) 51 (16) 30 (59) 0.97 0.81-1.15 0.69 -0.04
Gestational age (weeks) (min-max) 0 259 (250-280) 1.24 0.97-1.59 0.08 0.22
Ethnicity 0
  Caucasian (%) 259 (84) 99 (38) 1.00
Non Caucasian (%) 51(16) 8 (17) 1.33 0.72-2.43 0.36 0.28
Placental localisation 29
  Posterior (%) 103 (33) 44 (43) 1.00
  Anterior (%) 87 (28) 31 (36) 0.80 0.48-1.34 0.40 0.22 0.73 0.42-1.27 0.26 -0.32
  Fundal (%) 63 (20) 25 (40) 1.01 0.55-1.87 0.70 0.12
  Lateral (%) 28 (9) 14 (50) 1.54 0.68-3.49 0.30 0.43
Foetal position 27
  Frank breech (%) 233 (75) 90 (39) 1.00
  Non frank breech (%) 50 (16) 23 (46) 1.47 0.81-2.67 0.20 0.38
Amniotic fluid 94
  Normal amniotic fluid (%) 159 75 (47) 2.54 1.43-4.53 0.00 0.93 2.28 1.24-4.18 0.01 0.82
  Oligohydramnios (%) 57 14 (25) 1.00

*β = bèta coefficient, constant = -5,1; OR = odds ratio; CI = confidence interval

thereby indicating that distinction between these groups is possible. The goodness-of-fit 

test (Hosmer-Lemeshow) confirmed this analysis with a value of 0.66, indicating a good 

overall performance of the model. 

Table 2 Predicted chance of a successful ECV versus observed chance of a successful ECV: 
calibration.
Predicted 
chance

No. of patients 
in group

Predicted 
chance

No. of successful 
ECVs

Observed 
chance

Predicted - 
observed chance

0%-22% 60 16% 11 18% -2%
22%-32% 33 24% 7 21% 3%
32%-43% 85 35% 28 33% 2%
43%-59% 72 51% 37 51% 0%
59%-68% 60 64% 39 65% -1%
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Discussion 

In this study we present a prediction model for the outcome of an ECV procedure. At 

internal validation, our model had a fair discriminative ability, and was well calibrated. We 

were able to discriminate between women with a poor chance of successful ECV (less than 

20%) and women with a good chance of success (more than 60%).

Our study has some limitations. First, engagement and palpation of the fetal head were 

not recorded as baseline characteristics in our study. According to a recent meta-analysis 

these phenomena are important for ECV. These factors might improve the performance of 

our model. 

Another limitation is the fact that half of the included women received the uterine relaxant 

nifedipine whereas the other half received placebo. However, because we did not find a 

treatment effect of nifedipine (RR 1.1 95% CI 0.85 to 1.5)15, this will not have affected our 

prediction model.

A stronghold of this study is its large sample size. Previous studies on prediction models 

for ECV consisted of small groups11;14. The performance of an internal validation of 

our model is another stronghold of our study compared with earlier studies. We found 

a fair discriminative capacity and a good calibration of our model. The importance of 

discrimination and calibration depends on the clinical application of the model. This model 

is intended to counsel women with a breech presenting fetus, thus the accuracy of the 

numeric probability (calibration) is important, whereas patients are not concerned about 

how their chance is relative to other patients (discrimination). Instead, they want to know 

the probability that their ECV will be effective. Consequently, the clinical aim of the model 

is to differentiate between women with a poor and women with a good prognosis. 

External validation of prognostic models is a vital step, which has to be performed before 

the model can be used in clinical practice21. One previous study presenting a prediction 

model on ECV tested their model on a second data set14. However, this study did not 

address the calibration or the discriminative capacity of the model. For prediction models in 

other fields of medicine external validation has demonstrated lower predictive performance 

when evaluated in a different population22. Thus, our model needs external validation 

before it can be used in clinical practice. 

If the model holds at external validation, the question is whether one should withhold ECV 

to women with a poor chance of success (less than 20%). In view of the low complication 

rate of the procedure one might advocate that even with low success rates, one should 

attempt ECV. However, the impact of small risks such as emergency caesarean delivery 
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after an ECV attempt or even fetal death becomes stronger when the success rates are 

relatively low. Future studies should take into account the prognostic profile of patients.

In conclusion, the present study demonstrates that for the prediction of a successful ECV 

a distinction can be made between women with a good chance of a successful ECV and 

women with a poor chance. The success of ECV depended mainly on parity, estimated fetal 

weight, placenta localisation and amniotic fluid index. If external validation has shown a 

good performance, we suggest using this model in counselling women.  
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Abstract 

Objective
To assess patients’ preferences and trade-offs for mode of delivery in case of breech 

presentation at term.

Methods
Eighty women (40 with a fetus in breech presentation and 40 with a fetus in cephalic 

presentation) with a gestational age from 36 weeks onwards were offered scenarios of 

vaginal and caesarean breech delivery in which one-month and two-year neonatal and 

maternal complication rates were varied; expectant fathers (when present) were interviewed 

separately. Thresholds for complication rates where patients switch preferences were 

visualised graphically in trade-off curves. Differences in preference thresholds were tested 

using the Wilcoxon signed ranks test.

Results
Caesarean delivery was the preferred mode of delivery for breech presentation in 65% 

of the patients interviewed. The trade-off questions showed that the two-year neonatal 

outcome after breech delivery was the most important outcome for the mothers, whereas 

the fathers were more influenced by the maternal outcome. 

Conclusion
When realistic assumptions for complications are made, most women prefer a caesarean 

delivery over vaginal delivery for at term breech presentation. In the balance of pros and 

cons, two-year neonatal outcome is the most important factor in the decision between 

caesarean and vaginal delivery.

Practice implications
The results of this study can be used by the clinician to help patients weigh risk, benefit, and 

potential harm with regard to breech delivery. 
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Introduction

Breech presentation occurs in 3% to 4% of all term pregnancies1. Breech presentation 

refers to the position of the baby in the uterus such that it will be delivered buttocks first as 

opposed to the normal head first position, which is called cephalic position. Breech delivery 

is associated with a higher neonatal mortality and morbidity as compared to cephalic 

delivery2;3. In October 2000, the results of a large multi-centre randomised controlled 

trial (Term Breech Trial), comparing planned vaginal delivery with a planned caesarean 

delivery, were published4. Data from this trial demonstrated a reduction in perinatal and 

neonatal mortality or serious morbidity one month after birth for those who had a caesarean 

delivery. 

Since the publication of this trial, the caesarean delivery rate in women with a fetus in breech 

presentation in the Netherlands has increased from 45% to around 80%. This change 

was accompanied by a substantial decrease in perinatal mortality5. This beneficial effect 

might have a draw back as caesarean deliveries are associated with increased maternal 

morbidity, longer hospital admission and consequences for future pregnancies, such as 

an increased risk of abnormal placental implantation, uterine rupture and, ultimately, fetal 

death due to uterine rupture6-9. 

The two-year neonatal outcomes of the Term Breech Trial did not differ between the two 

groups10. In view of this possible discrepancy between short-term and long-term neonatal 

outcome, insight into whether and how patients trade-off outcomes with their preferred 

mode of delivery is needed11. 

To our knowledge, patient’s preferences for mode of delivery have been addressed in only 

a few earlier studies. A search of the major databases with the search terms “delivery”, 

“patient”, “preference” and “ request”  yielded one relevant review12.  In this review of nine 

articles that focused on women’s preference for caesarean delivery, the request rate for a 

caesarean delivery varied between 7% and 100%. However, these articles focused on the 

general population or were limited to women undergoing a caesarean delivery. A patient 

satisfaction study, in which participants of the Term Breech Trial were sent a questionnaire 

to assess retrospectively likes and dislikes about their childbirth experiences and their views 

about their intrapartum care and care providers, showed that planned caesarean delivery 

was associated with significantly less concerns about the baby’s health. Other aspects did 

not differ in the planned caesarean delivery and planned vaginal birth groups13. None of 

the studies report on the fathers’ preferences. We are not aware of prospective studies that 

focused on patients’ preferences on breech delivery, i.e. prior to the actual delivery.

Parents’ preferences for m
ode of delivery for breech presentation
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The aim of this study was to assess expectant parents’ preferences for mode of delivery in 

case of term breech position, and their judgment of the neonatal short- and long-term risks 

as well as the maternal risks. 

Materials and methods

Study design
Pregnant women were offered scenarios of vaginal and caesarean breech delivery in which 

one-month and two-year neonatal and maternal complication rates were varied. The design 

of the current study was based on previous published studies on patients’ preferences in 

subfertility14;15, and consisted of structured verbal face-to-face interviews administered in 

a cohort of pregnant women and expectant fathers. The study was conducted alongside 

a randomised controlled trial comparing external cephalic version with nifedipine, which 

causes uterine relaxation, with external cephalic version without nifedipine. Results of this 

trial will be reported in detail elsewhere. 

Setting and patients
Women who had an otherwise uncomplicated singleton pregnancy with a fetus in breech 

position at a gestational age of 36 weeks and onwards were invited to participate in 

this study. This was before possible randomisation in the external cephalic version trial. 

A second group was recruited among pregnant women with a singleton fetus in cephalic 

presentation. The latter were asked to imagine their baby was in breech position. Expectant 

fathers (if present) were interviewed separately. Interviews were performed at the outpatient 

department of three teaching hospitals and in a midwives clinic. Selection of participants 

was not consecutive, but depended upon the presence of one of the interviewers on non-

fixed scheduled days. 

Two of the authors (MK or LG) individually administered the face-to-face interviews. 

Participants in the breech group were interviewed in the period after the discovery of 

the breech presentation, but before a possible external cephalic version. Participants 

in the cephalic group were interviewed after 36 weeks, but prior to delivery. Baseline 

characteristics recorded were age, parity, ethnicity and level of education. Ethnicity was 

defined as Caucasian, Surinam, African or other. Level of education was classified as low 

(i.e. completion of secondary school or less), median (i.e. undergraduate education) or 

high education (i.e. post graduate education).
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Methods
A structured interview was designed to assess preferences for the mode of delivery in women 

with a fetus in breech presentation. Furthermore, the extent to which these preferences were 

sensitive to changes in maternal and fetal risks (preference switch) was investigated. This 

interview was developed after consultation with clinical and methodological experts. The 

interviews were conducted in a standardised manner with the aid of an information sheet 

(see appendix) on both modes of delivery. The interviews lasted approximately 30 to 45 

minutes. The first five interviews were used as pilot interviews. Fetal and maternal outcome 

mentioned were death or serious morbidity as defined in the Term Breech Trial7. Poor short-

term neonatal outcome was defined as death or serious morbidity in the first month after 

birth. Poor long-term neonatal outcome was defined as death or neurodevelopmental delay 

at two years of age. Poor maternal outcome was defined as death or serious morbidity that 

occurred within six weeks post partum. A more detailed description of poor neonatal and 

maternal outcome is given in Table 1. Participants were informed about the hypothetical 

character of the interview and the fact that their answers would have no consequences for 

treatment. 

Table 1 Neonatal and maternal mortality and serious morbidity as defined in the Term Breech 
Trial. 

short-term mortality

perinatal or neonatal mortality at < 28 days of
age

short-term serious morbidity

morbidity at < 28 days of age:
-birth trauma: cerebral haemorrhage

spinal cord injury
basal skull fracture
significant genital injury

-seizures
-hypotonia
-coma
-low apgar scores
-> 24 h intubation and ventilation
-> tube feeding
-> 4 days care in neonatal ICU

long-term  mortality

death at < 2 years of age

long-term serious morbidity

neurodevelopmental delay at two years of age

short-term mortality

maternal mortality during the first 6 weeks post
partum

short-term serious morbidity 

-haemorrhage > 1500 ml
-blood transfusion
-dilatation and curettage
-extension of the uterine scar
-wound dehiscence
-pneumonia
-early postpartum depression

neonatal  consequences maternal  consequences Parents’ preferences for m
ode of delivery for breech presentation
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Interview: treatment preferences and outcome trade-offs
Firstly, participants were presented with a hypothetical scenario representing the decision 

concerning mode of delivery for a fetus in breech presentation (baseline scenario). This 

scenario was visually supported by a schematic drawing representing the baseline scenario 

(see appendix). The interviewer systematically explained the scenario including the nature 

of fetal and maternal consequences of a planned vaginal and planned caesarean delivery 

in case of breech presentation. The initial risk of poor short-term neonatal outcome after 

planned vaginal delivery and planned caesarean delivery was set at 5% and 2%, respectively 

(initial risk difference of 3% between both modes of delivery). The risk of poor long-term 

neonatal outcome was set at 3% for both modes of delivery. The risk of poor maternal 

outcome after a planned vaginal delivery and planned caesarean delivery was set at 3% 

and 4%, respectively. Based on the information presented in this baseline scenario, which 

is in agreement with the findings in the Term Breech Trial, women were asked to indicate 

their preferred mode of delivery. 

Subsequently, the information in the scenario was systematically adjusted depending on 

the preferred mode of delivery expressed at the baseline scenario. For women preferring a 

vaginal delivery, the risk of short-term neonatal adverse outcome after vaginal delivery was 

increased with steps of 1% until women switched their preference to a planned caesarean 

delivery. Alternatively, if a planned caesarean delivery was the preferred mode of delivery, 

the risk of short-term neonatal adverse outcome for a caesarean delivery was raised with 

1% steps until the preference changed to a vaginal delivery. Similar trade-off procedures 

were followed for long-term neonatal risks and short-term maternal risks. The decision to 

adjust the percentages for various adverse outcomes by 1% steps was based upon the 

small initial difference between the two treatments. We assumed smaller steps would be 

too difficult to grasp. There are however no method guidelines for studies like this, and we 

realize the choice for 1% steps is somewhat arbitrary.

Questionnaire: judgment of treatment characteristics
Patients’ judgments of the importance of individual characteristics of treatment modalities, 

such as fear for the surgical procedure or fear for consequences for mother or child, were 

assessed for various aspects using five-point Likert scales. These scales were anchored 

as ‘‘strongly agree’’, ‘‘agree’’, ‘‘neither agree nor disagree’’, ‘‘disagree’’, and ‘‘strongly 

disagree’’. The items were arranged by their average score and grouped by statement. 

Statistical analysis
To visualise the preference thresholds we calculated the percentage of women who preferred 

caesarean delivery for the particular probabilities of poor maternal or neonatal outcome. 
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The cumulative percentage of women preferring a caesarean delivery was plotted against 

the difference in poor outcome rates between a caesarean delivery and a vaginal delivery. 

In the resulting trade-off curves, negative difference in poor outcome rate represented a 

risk difference in favour of a vaginal delivery, whereas a positive difference represented 

a difference in favour of a caesarean delivery. Differences in preference thresholds were 

tested using the Wilcoxon signed ranks test. 

Finally, we explored whether preferences were associated with the baseline characteristics 

age, parity, ethnicity and level of education, using tests for parametric measures of association 

(Chi square test and Student’s T-test for categorical and continuous data, respectively). We 

assumed that 80 women would be sufficient to determine the variability across individual 

women’s preferences, and 40 in each group to detect important differences between 

women with breech versus cephalic pregnancies. 

Results

We interviewed 80 expectant mothers (40 with a fetus in breech position and 40 women 

with a fetus in cephalic position) and 27 expectant fathers (six with a fetus in breech position 

and 21 with a fetus in cephalic position). The patient characteristics are listed in Table 2. 

Table 2 Baseline characteristics
All women
(N = 80)

Breech
(N = 40)

Cephalic
(N = 40)

P-value*

Mean age (years) 32 32 32
(18-43) (18-43) (22-43) 0.75

Mean gestational age (weeks) 37.0 36.7 37.4 0.16
Parity 0.89
0 42 (53%) 22 (55%) 20 (50%)

1 24 (30%) 11 (28%) 13 (33%)
>1 14 (18%) 7 (18%) 7 (18%)
Ethnicity 0.39
  Caucasian 52 (65%) 26 (65%) 26 (65%)

  Surinam 12 (15%) 3 (7.5%) 9 (23%)
  African 10 (13%) 6 (15%) 4 (10%)
  Other 6 (8%) 5 (13%) 1 (3%)
Level of education 0.28

  Low 14 (18%) 4 (10%) 10 (25%)
  Median 23 (29%) 12 (30%) 11 (28%)
  High 39 (49%) 21 (53%) 18 (45%)

* Chi square test

Parents’ preferences for m
ode of delivery for breech presentation
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Mean maternal age was 32 years, mean gestational age was 37 weeks and 53% of the 

women were nulliparous. Patient characteristics of the two groups showed no statistically 

significant differences. 

Interview: treatment preferences
For the baseline scenario, based on the findings in the Term Breech Trial, 70 (65%) participants 

preferred a planned caesarean delivery (66% of the mothers and 63% of the fathers). There 

was no difference between the breech group and the cephalic group (P = .81). 

Interview: outcome trade-offs
Figure 1 shows the cumulative percentages of mothers preferring a planned caesarean 

delivery in relation to neonatal or maternal risks. In this figure it is visible that between risk 

differences of -5% and +8% in one-month neonatal complication rate, 80% of the mothers 

changed their preference. In contrast, variations in the two-year neonatal complication rate 

generated a preference switch for 80% when risk differences were varied between -2% and 

+2% (P= .01). The window for the maternal complication rate was the widest (between 

Figure 1 Maternal preferences for a caesarean delivery (CD) relative to a vaginal delivery (VD): 
trade-off curves for neonatal and maternal outcomes combined in one graph. 
The dotted horizontal lines represent the point where 80% prefers a caesarean and vaginal 
delivery respectively. 
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-21% and +5%). There were no differences between the breech and cephalic group. We 

did not find a significant association between any of the baseline characteristics and the 

preferred mode of delivery. 

Figure 2 shows the cumulative percentages of fathers preferring a planned caesarean 

delivery in relation to neonatal or maternal risks. The window between which 80% of the 
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Figure 2 Paternal preferences for a caesarean delivery (CD) relative to a vaginal delivery (VD): 
trade-off curves for neonatal and maternal outcomes combined in one graph. 
The dotted horizontal lines represent the point where 80% prefers a caesarean and vaginal 
delivery respectively. 
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Figure 3 Relative importance of arguments for patient’s preferences. Data presented as 100% 
stack bars.
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fathers switched their preferences was very narrow for all complication rates (between 

-1% and +8% risk difference) with the narrowest window for maternal complications. We 

performed no additional analysis because of the small size of this group.

Questionnaire: judgment of treatment characteristics
The evaluation of treatment characteristics affecting their preferences indicated that the 

arguments “safest route for the baby” and “fear for a handicapped child” were considered 

to be of most importance for the women.  On the other hand, “chance of home delivery 

in a next pregnancy” (when caesarean delivery could be avoided) and “fear for the 

gynaecologist” were factors of the lowest importance (Figure 3). 

Discussion and conclusion

Discussion
We studied preferences of expectant parents with an at term fetus in breech position for 

either planned vaginal delivery or planned caesarean delivery. These parents indicated 

a preference for a caesarean delivery. The mother’s preference for mode of delivery was 

mostly influenced by a change in two-year neonatal outcome, whereas maternal outcome 

was only of minor importance. In contrast, the father’s preference was mostly influenced 

by the maternal outcome. 

A limitation of this study is the fact that we adjusted the percentages for various adverse 

outcomes, whereas in reality the incidence of adverse outcomes is not amenable to change.  

However, the results of this study put forward that there is a patient tendency to pursuit an 

absolute zero risk for the fetus. This tendency has also been described about clinicians16.  

There will however always be a risk of pregnancy and childbirth which is no less than in life 

generally. The results of this study can be used by the clinician to help patients weigh risk, 

benefit, and potential harm with regard to breech delivery. 

We used a face-to-face interview as assessment procedure. The flexible nature of the 

interview is both a methodological strength and weakness at the same time. The provided 

information can be tailored to the needs of individual patients, but it also makes it prone 

to bias of both patient and interviewer. Such instrument related bias can occur due to 

a subjective presentation of the case scenario by the interviewer. Since two interviewers 

performed the interview in a structured way we feel that this bias is limited. Another possible 

limitation is the fact that we interviewed mothers and fathers separately. However, as in 

reality decisions regarding delivery are also influenced by the partner, it cannot be excluded 
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that in reality, couples’ preferences might turn out to be different. A strong point of our 

study is the inclusion of a control group of women with a fetus in cephalic presentation. 

Although the dilemma is more hypothetical for women in the cephalic group as compared 

to the breech group, the preferences of women with a fetus in breech presentation and in 

cephalic position were similar. 

In the process of decision making it is also important to realise that a caesarean delivery 

has consequences for future reproductive performance. Complications like uterine rupture 

and major haemorrhage, occur more often in women with a previous caesarean delivery 

as compared to women without a previous caesarean17. As the dimension of future 

reproductive health would have complicated our preference study, we did not consider 

this issue in our interviews. However, we think that future reproductive health issues would 

probably shift the preference more towards vaginal delivery. 

Our preference study showed that the two-year neonatal outcome was more important in 

the choice for the mode of the delivery than the one-month neonatal outcome. The Term 

Breech Trial did not show difference in two-year neonatal outcome. This trial was however 

stopped after an interim analysis. In view of this finding, one could question whether the 

decision to stop the Term Breech Trial was justified. Now, due to sample size limitations, a 

definitive conclusion about the two-year neonatal risk either in favour of caesarean delivery 

or in favour of vaginal delivery could not be drawn. It is therefore questionable whether 

evidence from the Term Breech Trial is sufficient to make a definitive decision on the mode 

of delivery, since we found that the two-year neonatal outcome is the most important one. 

Conclusion
In conclusion, when realistic assumptions for complications are made, most women prefer 

a caesarean delivery over vaginal delivery. In the balance of pros and cons the two-year 

neonatal outcome was the most important factor. 

Practice implications
This study adds to the understanding of decision making of expectant parents’ in case of 

breech presentation. As long-term consequences seem to play the most important role in 

the decision making process, the clinician has to address this when counselling patients 

with breech presentation. 

Parents’ preferences for m
ode of delivery for breech presentation
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Summary

This thesis concerns external cephalic version (ECV), an obstetrical intervention to prevent 

breech delivery.  This chapter summarises and discusses the findings from our research. 

Furthermore, clinical and future research implications are put forward.

The introduction (chapter 1) gives an outline of the history and current knowledge of ECV, 

and presents the rationale for this thesis. Over the past two decades the rate of caesarean 

delivery for at term breech presentation increased from 40% to an average of 80% and even 

reaches almost 100% in some institutions1. Therefore, measures to reduce the incidence of 

breech presentation have become more important and the effect of any such measure on 

the incidence of caesarean section will be more marked. ECV is a procedure with which 

the obstetrician intends to externally rotate the foetus from a breech presentation into vertex 

presentation.  Its safety and efficacy has been established in several randomised controlled 

trials resulting in a significant reduction of caesarean deliveries (odds ratio (OR) 0.55, 95% 

confidence interval (CI) 0.33-0.91)2 without compromising obstetrical outcome. However, 

its success rate is only around 40%, and in some institutions even lower, leaving room for 

improvement. 

In 1987 it was reported that multiparity as well as some ultrasound factors like amniotic 

fluid volume, fetal abdominal circumference, type of breech, etc. were predictors of 

success3. This study was followed by several other studies reporting on factors that predict 

the outcome of an ECV attempt4-20. However, systematic knowledge of these factors is 

lacking. Thus far, five studies have assessed the prognostic value of these indicators in 

a multivariable approach5;11;16;20;21. Two of these studies used prognostic indicators 

to develop a scoring system16;20.  Both studies have some methodological flaws and a 

reliable prediction of the outcome of an ECV attempt is still not possible, but could be of 

use in counselling women for n ECV attempt. 

Until recently, the only established effective method to improve the outcome of ECV was 

uterine relaxation with β-agonists22. Placebo controlled trials showed a reduction of failed 

ECV with β-agonists as compared to no treatment (OR 0.74, 95% CI 0.64 to 0.87), 

although there was no significant reduction in non cephalic presentations at birth (OR 

0.80, 95% CI 0.60 to 1.07) 22. Furthermore, β-agonists have known adverse maternal 

cardiovascular side effects in terms of flushing, chest pain and palpitations23, and it is 

probably therefore that only 35% of the Dutch obstetricians use uterine relaxants in case of 

ECV24. In view of these issues, there is considerable interest in the evaluation of alternative 

uterine relaxants to improve ECV. 
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In chapter 2 we explore which clinical factors influence the probability of success of ECV 

according to clinicians and the subsequent management decisions they make.

We constructed 16 case summaries concerning a hypothetical patient eligible for ECV. 

Potential prognostic factors that varied between the cases were parity, maternal body 

mass index, engagement of the foetus, amniotic fluid, fetal growth, fetal presentation and 

placental localisation. 

The estimated probabilities of success varied between 20% and 60%. The number of 

clinicians that would attempt an ECV varied per case between 32% and 97%. Amniotic 

fluid and engagement contributed 80% of the variation in the decision to perform ECV. In 

case of oligohydramnios or an engaged breech, the clinicians tended not to perform an 

ECV. 

From this study we concluded that clinicians base the decision to perform ECV upon 

clinical parameters that can be related to ECV outcome, but for which evidence is lacking. 

Systematic knowledge about these clinical parameters and their relation to ECV outcome 

is needed. 

In chapter 3 and 4 we assessed which clinical and ultrasound factors can predict 

a successful outcome of an ECV attempt. A systematic review of the medical literature 

reporting on potential prognosticators for the outcome of ECV showed several factors to 

be associated with ECV outcome. 

Multiparity (OR 3.3, 95% CI 2.9 to 3.9), non engagement of the breech (OR 9.3, 95% 

CI 6.2 to 14), a relaxed uterus (OR 19, 95% CI 12 to 29), a palpable fetal head (OR 

6.3, 95% CI 4.3 to 9.2) and maternal weight less than 65 kg (OR 1.8, 95% CI 1.2 to 

2.6) were associated with successful ECV. Ultrasound factors predictive for a successful 

ECV outcome were posterior placenta localisation (OR 1.9, 95% CI 1.5 to 2.4), complete 

breech position (OR 1.8, 95% CI 1.1 to 2.7) and an amniotic fluid index > 10 (OR 1.8 

95% CI 1.5 to 2.1). 

From these data, we concluded that success of an ECV attempt is associated with both 

clinical and ultrasound factors. This knowledge can be used to develop a prognostic model 

for the prediction of successful ECV. 

Chapter 5 presents a systematic review on ECV related complications and we assessed 

whether the outcome of an ECV was related to complications, such as fetal bradycardia, 

placental abruption and fetal death.

We performed a literature search to look for studies reporting on complications of an ECV 

attempt for singleton breech pregnancies after 36 weeks of pregnancy. 
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We found 84 studies, reporting on 12,955 ECV attempts and on ECV related complications. 

The pooled complication rate was 6.1% (95% CI 4.7 to 7.8), 0.24% for serious complications  

(95% CI 0.17 to 0.34), and 0.35% for emergency caesarean deliveries (95% CI 0.26 to 

0.47). Complications were not related to ECV outcome (OR 1.2 (95% CI 0.93 to 1.7).

In conclusion, this study confirms that ECV is a safe procedure, with a risk of fetal death 

in 1 per 5,000 ECV attempts and a risk of an emergency caesarean delivery in 1 per 286 

versions. 

Chapter 6 addresses the effectiveness of nifedipine as a uterine relaxant for ECV compared 

to placebo. We performed a randomised, double-blind, placebo-controlled trial in which 

we included women with a singleton foetus in breech presentation and a gestational age of 

36 weeks or more. Participating women received two doses of either nifedipine 10 mg or 

placebo, 30 and 15 minutes before the ECV attempt. The primary outcome was a cephalic 

presenting foetus immediately after the procedure. 

We enrolled 320 women, of which 310 were included in the analysis (154 in the treatment 

group and 156 in the control group). We found no significant difference in ECV success 

rates between treatment (42%) and control group (37%) (relative risk 1.1, 95% CI 0.85 to 

1.5). The caesarean delivery rate was 51% in the treatment group, and 46% in the control 

group (relative risk 1.1, 95% CI 0.88 to 1.4).  

In conclusion, this trial ruled out a large improvement of the effectiveness of ECV due to 

nifedipine. Future use of nifedipine before ECV should be limited to large clinical trials. 

In chapter 7 we present a prognostic model for the prediction of successful ECV outcome. 

From our meta-analysis described in chapter 3 and 4 we know that several factors are 

associated with ECV outcome. The aim of the study presented in this chapter was to develop 

a model to predict a successful ECV outcome.

For this study we used data from the randomised controlled trial presented earlier in 

this thesis. In all participants we recorded parity, maternal age, body mass index (BMI), 

ethnicity, gestational age, placental localisation, fetal position, estimated fetal weight 

(EFW) and amniotic fluid. Logistic regression analysis showed that multiparity and normal 

amniotic fluid were favourable predictors of ECV success. Increasing EFW and anterior 

placenta localisation were unfavourable predictors. The area under the receiver-operating 

characteristic curve was 0.71. When women were divided in five equal categories based 

on estimated chance of success, the difference between the predicted probability and 

observed proportion, i.e. calibration, was less than 3% in each five groups.
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In conclusion, our prediction model for the outcome of ECV can discriminate between 

women with a poor chance of successful ECV (less than 20%) and women with a good 

chance of success (more than 60%). When this model holds at external validation, it could 

be used for patient counselling and clinical decision making. 

It is generally acknowledged that patient’s preferences should be incorporated into medical 

decision making. Several studies have shown that the perspectives of patients on the burden 

and benefits of therapy can differ from those of health professionals. The aim of the study 

presented in chapter 8 was to document the preference of expectant parents for mode 

of delivery in case of term breech position, and their judgment of the neonatal short- and 

long-term risks as well as the maternal risks.

Eighty women (40 with a foetus in breech presentation and 40 with a foetus in cephalic 

presentation) with a gestational age from 36 weeks onwards were offered scenarios of 

vaginal and caesarean breech delivery in which one-month and two-year neonatal and 

maternal complication rates were varied; expectant fathers (when present) were interviewed 

separately. 

Caesarean delivery was the preferred mode of delivery for breech presentation in 65% 

of the patients interviewed. The trade-off questions showed that the two-year neonatal 

outcome after breech delivery was the most important outcome for the mothers, whereas 

the fathers were more influenced by maternal outcome. 

In conclusion, under realistic assumptions most women prefer a caesarean delivery over 

vaginal delivery for at term breech presentation. In the balance of pros and cons, two-year 

neonatal outcome is the most important factor in the decision between caesarean and 

vaginal delivery. The results of this study can be used to weigh risks, benefits, and potential 

harm of breech delivery. 

General discussion

This thesis reports on the effectiveness of nifedipine as a uterine relaxant for ECV compared 

to placebo. It summarises the risks associated with ECV and discusses the development of 

a prognostic model for successful ECV. Gain of knowledge to be able to counsel patients 

more appropriate and to improve clinical management was the ultimate goal. We were 

the first to evaluate nifedipine compared to placebo for uterine relaxation during an ECV 

procedure at term. By our knowledge, we performed the largest single trial on uterine 
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relaxation with ECV thus far. This trial excluded a large benefit of nifedipine compared with 

placebo. 

The results of this trial are in contrast with studies evaluating the effectiveness of β-agonists 

as a uterine relaxant for ECV. These trials showed a beneficial effect of the use of β-agonists, 

with an improvement of the ECV success rate from 40% without uterine relaxation to 57% 

with β-agonists22. 

The fact that we found no treatment effect of nifedipine, whereas previous studies with 

β-agonists reported a beneficial effect might be explained in several ways. Firstly, β-agonists 

generate clear and detectable side effects23;25, thus hampering adequate blinding in studies 

with β-agonists. This may have resulted in an overestimation of the success rate. Secondly, 

only two of the six studies investigating the effectiveness of β-agonists for ECV had adequate 

allocation concealment. Both inadequate allocation concealment and inadequate blinding 

are known to inflate estimates of success with a magnitude of 10% to 30%26. Furthermore, 

there remains the possibility that nifedipine was used in an inadequate dosage. To avoid this 

issue, we determined the optimal dose of nifedipine after simulations with the MW/Pharm 

3.50 pharmacokinetic software (Mediware, Zuidlaren, The Netherlands), using population 

data of the drug27;28. We calculated a nifedipine serum concentration comparable to the 

nifedipine serum concentrations after the most common used tocolytic dose regimens. We 

are therefore confident that the dose regimen we used was adequate. 

While we conducted our trial, two small studies comparing nifedipine with β-agonists  were 

published. The first study was a small retrospective cohort study that compared 76 women 

who received nifedipine prior to ECV with 90 women that received intravenous ritodrine29. 

This study showed equal success rates in both groups, with a RR of 1.1 (95% CI 0.80 to 1.5). 

The second study was a small randomised controlled trial that randomised 86 women to 

oral nifedipine or intravenous terbutaline prior to ECV30. This study showed a non significant 

difference between success rates, in favour of terbutaline (RR 0.68, 95% CI 0.43 to 1.1). 

The best design to compare the effectiveness of nifedipine with β-agonists would be head 

to head comparison. However, this design is hampered by the impossibility of adequate 

blinding due to the side effects of β-agonists. Furthermore, such a trial would be almost 

impossible to carry out due to the large number of patients that need to be included. 

Therefore, we decided to avoid the bias of inadequate blinding and chose to compare 

nifedipine with placebo. Our study confirms the benefits of ECV in the reduction of maternal 

and neonatal complications but tones down the effectiveness of uterine relaxation. In our 

opinion, future use of nifedipine before ECV should be limited to the use in large clinical 

trials. 
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We did not address the use of uterine relaxation for repeat ECV in this thesis. There is one 

randomised controlled trial that assessed the use of terbutaline in ECV when an initial 

attempt without medication failed31. This study randomised 112 women with an at term 

foetus in breech position after a failed ECV for repeat ECV with terbutaline or placebo. 

It showed that the use of uterine relaxation with terbutaline increased the success rate of 

repeat ECV (RR 3.2, 95% CI 1.2 to 8.4) and reduced the incidence of caesarean delivery 

(RR 0.33, 95% CI 0.14 to 0.80).  However, in this study there is still the earlier addressed 

issue of inadequate blinding. Nevertheless, this remains an area open for research.

Clinical implications

This thesis confirms the benefits of ECV in the reduction of the caesarean breech delivery. It 

reduces the number of women with a foetus in breech position and it is a safe procedure with 

minimal risk for both mother and foetus. Therefore, all women eligible for ECV should be 

advised to have an ECV attempt. Considering the risk of an emergency caesarean delivery 

in 1 per 286 versions, fetal assessment before and after the procedure is recommended. 

ECV should be attempted only in settings in which caesarean delivery services are readily 

available.

After external validation, our prognostic model can be used when counselling women 

with a breech presentation. Whether uterine relaxation should be used remains still under 

debate. Considering the results of the randomised controlled trial presented in this thesis, 

the use of nifedipine should be limited to the use in large clinical trials. 

Future research implications

Several issues on ECV remain unanswered:  

1. Implementation
Future research should focus on improvement of the implementation of ECV. Firstly, 

insight in how ECV is carried out in the Netherlands is needed. Up until now, there are 

no exact data available that show the number of women eligible for ECV, the percentage 

that is offered ECV, or the success rate of individual clinics. Therefore there is a need for 

implementation research on ECV in the Netherlands. Furthermore insight in why women 

refuse an ECV attempt is needed. Also, eligibility of patients for ECV needs to become 

more evidence based.
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2. Uterine relaxation
There is still a place for further research on uterine relaxation in ECV. Although this thesis 

shows that nifedipine is less effective than initially thought, there is still the possibility of a 

small beneficial effect of nifedipine. There is also another potent uterine relaxant, atosiban, 

of which the effectiveness as a uterine relaxant for ECV is not yet established. Furthermore, 

the benefit of the use of uterine relaxation in repeat ECV needs to be established.

3. Early ECV
When conducting new trials concerning ECV, ECV before 36 weeks is a topic that has to 

be addressed. The results of a large randomised controlled trial concerning early ECV32, 

which are expected at the end of this year, need to be addressed in the design of a new 

randomised controlled trial on this subject.

4. Prediction models
In this era of evidence-based medicine, randomised clinical trials are the basis for 

assessment of treatment efficacy. Prediction models are the key to individualising diagnostic 

and treatment decision making. The prediction model presented in this thesis should be 

validated on a large prospective dataset. Furthermore, future trials on ECV should report 

on all clinical and ultrasound factors that have a predictive capacity concerning ECV 

outcome. 
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Samenvatting

Dit proefschrift geeft een overzicht van diverse aspecten met betrekking tot uitwendige 

versie. Uitwendige versie is een obstetrische handeling ter preventie van een kind in 

stuitligging. In dit hoofdstuk worden alle bevindingen samen gevat en in de discussie zal 

deze kennis in perspectief worden geplaatst. Verder worden zowel de klinische implicaties 

als de implicaties voor toekomstig onderzoek besproken.

De inleiding (hoofdstuk 1) geeft een beschrijving van de geschiedenis en de huidige 

kennis van uitwendige versie. Stuitligging komt voor bij ongeveer 3% tot 4% van alle a 

terme zwangerschappen1. Het aantal sectio caesarea voor deze indicatie is de laatste tien 

jaar gestegen van 40% naar een gemiddelde van 80% en bereikt in sommige klinieken 

zelfs 100%2. Uitwendige versie is een obstetrische handeling waarbij men met uitwendige 

druk op de buikwand probeert de foetus van stuitligging naar hoofdligging te draaien. Het 

nut en de veiligheid van deze procedure zijn bewezen in diverse gerandomiseerde studies. 

De toepassing ervan resulteert in een significante afname van het aantal sectio caesarea 

(odds ratio (OR) 0.55, 95% betrouwbaarheidsinterval (BI) 0.33 tot 0.91)3. Echter, het 

succespercentage van uitwendige versie ligt slechts rond de 40% en in sommige klinieken 

nog lager. Er zijn derhalve mogelijkheden om dit te verbeteren. 

In 1987 werd voor het eerst gerapporteerd dat multipariteit en enkele echografische 

factoren zoals de hoeveelheid vruchtwater, de foetale buikomtrek, soort stuitligging etc. 

konden worden gebruikt om de kans van slagen van een versiepoging te voorspellen4. 

Deze studie werd gevolgd door verschillende andere studies die allen rapporteren over 

factoren die de uitkomst van een versiepoging kunnen voorspellen5-21. Echter, systematische 

kennis over dit onderwerp ontbreekt. Tot op heden hebben vier studies de prognostische 

waarde van deze factoren beoordeeld met een multivariabele benadering6;12;17;21;22. 

Twee van deze studies hebben de factoren gebruikt in een model om de uitkomst van een 

versiepoging te voorspellen17;21. Beide studies hebben enkele methodologische bezwaren 

en een betrouwbare voorspelling van de uitkomst van een versiepoging is tot op heden 

nog niet mogelijk, maar zou wel van nut kunnen zijn bij het counselen van vrouwen voor 

een versepoging.

Tot voor kort was de enige bewezen effectieve methode om het succespercentage van 

de uitwendige versie te verhogen door het toepassen van uterus relaxatie met behulp 

van bèta-mimetica23. Bèta-mimetica hebben echter veel cardiovasculaire bijwerkingen, 

zoals hartkloppingen, opvliegers en pijn op de borst24, waardoor het bijna onmogelijk 

is het middel adequaat te blinderen in een gerandomiseerde studie. Bovendien leidt de 
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verbetering van de slagingskans niet tot een significante afname van het aantal sectio 

casarea23. Er is daarom ook veel interesse in de evaluatie van andere uterus relaxantia 

voor uitwendige versie.

 

In hoofdstuk 2 wordt beschreven welke klinische factoren volgens artsen en verloskundigen 

een rol spelen bij het inschatten van de kans op succes van een uitwendige versie, en wat 

de invloed van deze factoren op hun besluitvorming is.

Hiervoor hebben we 16 fictieve casus opgesteld waarin we met zeven potentieel 

prognostische factoren varieerden (pariteit, BMI, ingedaald zijn van de foetus, vruchtwater, 

foetale groei, ligging en placenta lokalisatie).

De geschatte kansen op succes varieerden tussen 20% en 60%. Het aantal medici dat 

een uitwendige versie zou verrichten varieerde tussen 32% en 97%. De hoeveelheid 

vruchtwater en indaling droegen in 80% van de gevallen bij aan de beslissing wel of geen 

versie te verrichten. In het geval van een oligohydramnion of een ingedaalde stuit zag de 

meerderheid af van het verrichten van een versiepoging. 

Uit deze studie blijkt dat medici klinische factoren laten meewegen in hun besluitvorming wel 

of geen versie uit te voeren. Deze besluitvoering is waarschijnlijk gebaseerd op ervaringen. 

Er is dan ook behoefte aan systematische kennis op dit gebied.

In hoofdstuk 3 en 4 worden de resultaten besproken van een meta-analyse van klinische 

en echografische factoren, die een geslaagde versie-uitkomst kunnen voorspellen. 

Literatuur onderzoek naar studies die rapporteren over potentiële voorspellers van een 

versie-uitkomst toonde diverse factoren die geassocieerd zijn met de versie-uitkomst. 

De klinische factoren multipariteit (OR 3.3, 95% BI 2.9 tot 3.9), niet ingedaald zijn van de 

stuit (OR 9.3, 95% BI 6.2 tot 14), een ontspannen baarmoeder (OR 19, 95% BI 12 tot 29), 

een palpabel hoofd (OR 6.3, 95% BI 4.3 tot 9.2) en maternaal gewicht onder 65 kg (OR 

1.8, 95% BI 1.2 tot 2.6) waren voorspellend voor een geslaagde versie. 

Wat betreft de echografische factoren waren dat de factoren placenta op de achterwand 

(OR 1.9, 95% BI 1.5 tot 2.4), volkomen stuitligging (OR 1.8, 95% BI 1.1 tot 2.7) en een 

amniotic fluid index > 10 (OR 1.8 95% BI 1.5 tot 2.1). 

Concluderend is het slagen van een versiepoging geassocieerd met zowel klinische als 

echografische factoren. Deze informatie kan gebruikt worden om een prognostisch model 

te ontwikkelen om de uitkomst van een versie te voorspellen. 

In hoofdstuk 5 wordt een systematische review over complicaties bij uitwendige versie en 

hun relatie tot de versie-uitkomst besproken.
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Er is gezocht naar studies die rapporteren over complicaties van een uitwendige versie 

na een zwangerschapsduur van 36 weken en hun relatie met de versie-uitkomst. Er zijn 

84 studies gevonden die rapporteerden over 12,955 uitwendige versiepogingen. Het 

aantal totaal aantal complicaties was 6.1% (95% BI 4.7 tot 7.8), en het aantal ernstige 

complicaties (intra uteriene vruchtdood en abruptio placentae) was 0.24% (95% BI 0.17 tot 

0.34). Het aantal spoedsectio’s was 0.35% (95% BI 0.26 tot 0.47). Complicaties bleken 

niet gerelateerd aan de versie-uitkomst (OR 1.2 (95% BI 0.93 tot 1.7).

Deze studie bevestigt dus dat uitwendige versie een veilige procedure is, met een risico op 

foetale sterfte van 1 per 5,000 versies en een risico op een spoed sectio van 1 per 286 

versies. 

In hoofdstuk 6 wordt de effectiviteit van nifedipine als uterus relaxans voor uitwendige 

versie in vergelijking met placebo besproken. In deze dubbel blinde, placebo 

gecontroleerde gerandomiseerde studie werden vrouwen met een eenling in stuitligging 

vanaf een zwangerschapsduur van 36 weken geïncludeerd. Deelneemsters kregen twee 

maal een capsule met nifedipine 10 mg of placebo, 30 en 15 minuten voor de uitwendige 

versiepoging. De primaire uitkomstmaat was hoofdligging na de versie. 

We randomiseerden 320 vrouwen, waarvan er 310 werden meegenomen in de analyse (154 

in de behandel groep en 156 in de controle groep). We vonden geen significant verschil 

in succespercentage tussen de behandelgroep (42%) en de controlegroep (37%) (relatief 

risico (RR) 1.1 95% betrouwbaarheids interval (BI) 0.85 tot 1.5). Het sectiopercentage was 

51% in de behandelgroep, en 46% in de controle groep (RR 1.1 95% BI 0.88 tot 1.4). 

Concluderend sluit deze trial een grote verbetering van de effectiviteit van uitwendige 

versie door nifedipine uit. Het verdere gebruik van nifedipine zal dan ook beperkt moeten 

blijven tot grote klinische trials. 

In hoofdstuk 7 presenteren we een prognostisch model voor de voorspelling van 

een succesvolle uitkomst van een uitwendige versiepoging.  De resultaten van onze 

meta-analyse van klinische en echografische factoren die een geslaagde versie-uitkomst 

kunnen voorspellen tonen aan dat diverse factoren geassocieerd zijn met de uitkomst van 

een versiepoging. Het doel van de studie die in dit hoofdstuk wordt besproken was het 

ontwikkelen van een model dat de kans op een geslaagde versie voorspelt.

Voor het ontwikkelen van een model hebben we gebruik gemaakt van data van de in hoofdstuk 

6 gepresenteerde gerandomiseerde studie. Van alle deelneemsters werden de volgende 

basis karakteristieken genoteerd: pariteit, leeftijd van de vrouw, amenorroe, body mass 

index (BMI), etniciteit, placenta lokalisatie, foetale ligging en de hoeveelheid vruchtwater. 
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Logistische regressie analyse toonde aan dat multipariteit, geschat foetaal gewicht onder 

de 3000 gram, placenta op de achterwand en normaal vruchtwater voorspellers waren 

voor een succesvolle versie-uitkomst. Toenemend foetaal gewicht en een placenta op de 

voorwand waren voorspellers voor een mislukte versiepoging. De oppervlakte onder de 

‘receiver-operating characteristic curve’ was 0.71. Bij de verdeling van de vrouwen in vijf 

op prognose gebaseerde groepen bleek het verschil tussen voorspelde en geobserveerde 

kans, te weten de calibratie, minder dan 3% in elk van de vijf groepen.

Het model was in staat tot een redelijke discriminatie, en de calibratie toonde aan dat 

de geselecteerde prognostische factoren een onderscheid kunnen maken tussen vrouwen 

met een slechte en vrouwen met een goede prognose. Na externe validatie zou dit model 

gebruikt kunnen worden voor counseling en klinische besluitvorming.

Het meewegen van voorkeuren van patiënten in het nemen van medische beslissingen 

wordt tegenwoordig algemeen aanvaard. Verschillende studies hebben aangetoond dat 

de ideeën van patiënten over de voor- en nadelen van een behandeling verschillen van 

die van de medisch specialisten. Hoofdstuk 8 richt zich dan ook op de voorkeur van 

aanstaande ouders voor de wijze van bevallen in het geval van een a terme stuitligging en 

hun afweging van maternale en neonatale complicaties op korte en lange termijn. 

Aan 80 vrouwen (40 met een kind in stuitligging en 40 met een kind in hoofdligging) met 

een zwangerschapsduur vanaf 36 weken werden scenario’s voorgelegd van een vaginale 

stuitbevalling en een sectio, waarbij er werd gevarieerd tussen de korte en lange termijn 

complicaties van zowel moeder als kind. Hieruit bleek dat bij 65% van de deelnemers een 

sectio de voorkeur had in het geval van een stuitligging. Bij deze beslissing speelde voor 

de moeder de neonatale uitkomst na twee jaar de belangrijkste rol, voor de vaders was de 

maternale uitkomst doorslaggevend. 

Hieruit concluderen wij dat, in het geval van een realistische inschatting van de complicaties, 

de meeste vrouwen de voorkeur hebben voor een sectio voor de a terme stuitligging. 

Bij de afweging van de voor en nadelen speelt de neonatale uitkomst na twee jaar de 

belangrijkste rol. Bij het counselen van de partus bij patiënten met een kind in stuitligging 

kunnen de resultaten van deze studie gebruikt worden bij de afweging van de voor- en 

nadelen van de stuitbevalling. 
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Discussie

In dit proefschrift wordt de effectiviteit van nifedipine als uterus relaxans voor uitwendige 

versie vergeleken met placebo besproken. Dit is het eerste onderzoek tot dusver dat de 

effectiviteit van nifedipine als uterus relaxans bij uitwendige versie onderzoekt. Deze studie 

is voor zo ver wij weten de grootste studie over uterus relaxatie bij uitwendige versie tot 

nog toe. Uit dit onderzoek is gebleken dat het gebruik van nifedipine geen groot voordeel 

oplevert. 

De resultaten van dit onderzoek staan in contrast met studies die de effectiviteit van bèta-

mimetica als uterus relaxans bij uitwendige versie evalueren. Deze studies tonen een effect 

ten gunste van het gebruik van bèta-mimetica aan, waarbij de kans op succes van een 

uitwendige versiepoging van 40% zonder uterus relaxatie toeneemt tot 57% met uterus 

relaxatie met bèta-mimetica23.

Het feit dat wij geen voordeel van het gebruik van nifedipine hebben gevonden in 

tegenstelling tot studies die de effectiviteit van bèta-mimetica hebben onderzocht en wel 

voordelen constateren, kan op verschillende wijzen verklaard worden. Ten eerste hebben 

de bèta-mimetica veel bijwerkingen24;25, waardoor er geen goede blindering van de 

behandeling mogelijk is bij studies die de effectiviteit van bèta-mimetica onderzoeken. Dit 

kan leiden tot een overschatting van het succespercentage. Verder was er in slechts twee 

van de zes studies die de effectiviteit van bèta-mimetica hebben onderzocht sprake van 

blindering van de randomisatie. Zowel inadequate randomisatieblindering als inadequate 

behandel blindering kunnen leiden tot overschatting van het success percentage met 10% 

tot 30%26. Er is echter ook een kans dat we de nifedipine in een te lage dosering hebben 

gebruikt. Om dit te voorkomen hebben we een optimale dosering berekend met simulatie 

software van MW/Pharm 3.50 pharmacokinetic software (Mediware, Zuidlaren, Nederland), 

waarbij we gebruik hebben gemaakt van populatie gegevens van het medicijn27;28. We 

hebben een nifedipine-serumconcentratie berekend die vergelijkbaar is met nifedipine-

serumconcentraties van het meest gebruikte tocolyseschema bij de partus prematurus. We 

hebben daarom ook het vertrouwen dat het gebruikte doseringschema adequaat was. 

Tijdens het uitvoeren van de uitwendige versie trial werden de resultaten van twee kleine 

studies gepubliceerd, waarin het gebruik van nifedipine werd vergeleken met het gebruik 

van bèta-mimetica. De eerste studie was een kleine retrospectieve cohortstudie waarin 76 

vrouwen die nifedipine kregen vóór een versiepoging werden vergeleken met 90 vrouwen die 

vooraf intraveneus ritodrine kregen29. Deze studie toonde vergelijkbare succespercentages 

aan in beide groepen, met een relatief risico van 1.08 (95% BI 0.80 tot 1.45). De tweede 

studie was een kleine gerandomiseerde trial waarin 86 vrouwen werden gerandomiseerd 

139

C
h

a
p

te
r 9

Sam
envatting, conclusies en aanbevelingen

Proefschrift Kok.indb   139 29-9-2008   13:59:06



tussen oraal nifedipine of intraveneus terbutaline voor de versiepoging30. Deze studie 

toonde een niet significant verschil in succespercentage ten gunste van terbutaline (RR 

0.68 (95% BI 0.43 tot 1.06)). 

Het meest ideale studie design om de effectiviteit van nifedipine vast te stellen ten opzichte 

van bèta-mimetica zou ‘head to head comparison’ zijn. Het nadeel van dit design is echter 

dat je dan weer te maken krijgt met het probleem van inadequate blindering door de 

bijwerkingen van bèta-mimetica. Daar komt bij dat er dan een onmogelijk groot aantal 

patiënten geïncludeerd zal moeten worden. Daarom hebben wij besloten om nifedipine te 

vergelijken met een placebo, om zodoende de bias van inadequate blindering te vermijden. 

Onze studie bevestigt het nut van uitwendige versie maar zwakt de effectiviteit van uterus 

relaxatie af. Volgens ons zal het toekomstige gebruik van nifedipine zich moeten beperken 

tot het gebruik in grote klinische trials. 

In dit proefschrift is het gebruik van uterus relaxatie bij een tweede versie poging niet 

aan de orde gekomen. Er is één gerandomiseerde studie die de effectiviteit van uterus 

relaxatie met terbutaline bij uitwendige versie na een mislukte poging zonder medicatie 

heeft onderzocht31. In deze studie kregen 112 vrouwen met een a terme stuitligging na 

een mislukte versie een tweede versie poging met terbutaline of met placebo. Hieruit bleek 

dat uterus relaxatie met terbutaline de kans op een geslaagde versiepoging verhoogde (RR 

3.21; 95% BI 1.23 tot 8.39) en het risico op een sectio verlaagde (RR 0.33; 95% BI 0.14 

tot 0.80). Er blijft in deze studie echter nog wel sprake van het reeds eerder besproken 

probleem met blindering. Toch blijft dit gebied open voor verder onderzoek.

Klinische implicaties

Dit proefschrift toont het nut aan van uitwendige versie in de afname van het aantal sectio 

caesarea voor de stuitligging. Verder bevestigen we dat uitwendige versie een veilige 

procedure is met minimale ricsico’s voor zowel moeder als kind. Gezien het risico op een 

spoed sectio van 1 per 286 versiepogingen, is foetale bewaking voor en na de procedure 

aanbevolen. Verder zal een uitwendige versie moeten plaats vinden in een setting waarin 

het mogelijk is op korte termijn een spoed sectio te verrichten. 

Na externe validatie zal ons prognostische model gebruikt kunnen worden bij de counseling 

van vrouwen met een kind in stuitligging. Of er gebruik moet worden gemaakt van uterus 

relaxatie blijft een punt van discussie. Gezien de resultaten van onze gerandomiseerde 

studie zal het gebruik van nifedipine beperkt moeten blijven tot het gebruik in grote klinische 

studies. 
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Implicaties voor toekomstig onderzoek
Wat betreft de uitwendige versie, zijn er nog verschillende gebieden open voor 

onderzoek: 

1. Implementatie
Toekomstig onderzoek zal zich moeten richten op de implementatie van uitwendige versie. 

Ten eerste is er inzicht nodig in hoe uitwendige versie wordt uitgevoerd in Nederland. Tot 

nu toe zijn er geen gegevens beschikbaar over hoe veel vrouwen in aanmerking komen 

voor een uitwendige versie, laat staan over het aantal dat ook daadwerkelijk een versie 

wordt aangeboden. De volgende stap is dan ook een implementatie studie op dit gebied. 

Verder is er inzicht noodzakelijk in de reden waarom vrouwen een versie weigeren. Een 

preferentie studie op dit gebied kan hier over informatie verschaffen en zal kunnen worden 

gebruikt in de counseling. 

2. Uterus relaxatie
Er is nog steeds plaats voor verder onderzoek naar uterus relaxatie voor uitwendige versie. 

Hoewel dit proefschrift aantoont dat nifedipine minder effectief is dan wij hadden gedacht, 

is er nog steeds een kans dat er een kleiner voordeel is dan dat wij met onze studie 

konden aantonen. Er is ook een nieuw uterus relaxans op de markt, atosiban, waarvan 

de effectiviteit op het gebied van uitwendige versie nog niet is onderzocht. Verder zal 

het voordeel van het gebruik van uterus relaxatie bij een herhaalde versiepoging moeten 

worden vast gesteld.

3. Uitwendige versie voor 36 weken
Bij het uitvoeren van nieuwe studies op het gebied van uitwendige versie, zal rekening moeten 

worden gehouden met de resultaten van de ‘Early external cephalic version trial’32. In deze 

grote gerandomiseerde Canadese studie wordt een versie vanaf 34 weken vergeleken met 

een versie vanaf 36 weken. De resultaten worden in december 2008 verwacht. 

4. Predictie modellen
In het huidige tijdperk van ‘evidence-based medicine’ vormen gerandomiseerde 

klinische trials de basis voor het vast stellen van de effectiviteit van een behandeling. 

Predictiemodellen vormen de sleutel tot het individualiseren van de hier uit voortvloeiende 

klinische besluitvorming. Het predictiemodel gepresenteerd in dit proefschrift zal moeten 

worden gevalideerd op een grote prospectieve dataset. Verder zullen toekomstige studies 

over uitwendige versie moeten rapporteren over alle klinische en echografische factoren 

die een voorspellen de waarde hebben met betrekking tot de versie-uitkomst. 
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Dankwoord
Tijdens het schrijven van de diverse manuscripten en het worstelen met de Engelse taal, 

keek ik uit naar de periode dat ik het dankwoord kon gaan schrijven. Het leek mij het 

gemakkelijkste gedeelte van het proefschrift. Het bleek echter een lastige opgave die ik 

steeds maar weer uitstelde. Graag had ik iedereen verwend met fraaie volzinnen, maar 

uiteindelijk heb ik gekozen voor een eenvoudig maar oprecht dankwoord. Ik hoop natuurlijk 

dat ik daarbij niemand vergeten ben.

Op de eerste plaats, wil ik alle patiënten die hebben meegedaan aan het onderzoek 

danken voor hun participatie. Hun gegevens zijn anoniem verwerkt, maar iedereen heeft zo 

zijn eigen bijdrage geleverd aan de wetenschap. Zonder deze bijdragen had dit proefschrift 

niet tot stand kunnen komen. 

HET PROJECT
Mijn promotoren Prof. dr. van der Post en Prof. dr. Mol: 

Joris, het is gelukt! Wat ooit begon als een studentenproject is uitgegroeid tot een heus 

promotietraject. Geld was er niet en tijd eigenlijk ook niet maar het is toch van de grond 

gekomen. Zonder jouw begeleiding en betrokkenheid was dit nooit gelukt. In drukke tijden 

wist je altijd waar de limiet lag en ik heb me altijd erg gesteund gevoeld. Dank voor al je 

hulp en inzet. Ik waardeer het ook zeer hoe je me nu helpt na te denken over het vervolg 

van mijn carrière.

Ben Willem, sinds jij bij het project betrokken bent, kwam alles in een stroomversnelling. 

Ondanks je volle agenda bleef geen mail 24 uur onbeantwoord. Als ik één stap had gezet 

was jij al weer drie stappen verder. Ik heb bewondering voor je enorme inzet en denkkracht 

en ben dankbaar dat je mijn promotor wilde zijn.

De leden van de commissie: Prof. dr. O.P. Bleker, dr. M.L. Essink-Bot, Prof.dr. M. 

Hanssens, Prof. dr. S.G. Oei, Prof. dr. M. Offringa en dr. C.Y. Spong wil ik danken 

voor het beoordelen van mijn proefschrift. In het bijzonder wil ik professor Bleker bedanken. 

Door zijn bevlogen colleges ben ik ooit als student op hem afgestapt om te vragen of hij 

nog interessant onderzoek had liggen, en via hem ben ik in contact gekomen met Joris van 

der Post. Het resultaat van deze ontmoetingen ligt nu voor u.

Alle artsen, verloskundigen, verpleegkundigen, poli-medewerkers en secretaresses 

van de deelnemende klinieken. Dank voor jullie inzet om patiënten te includeren voor 
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de trial. Daar waar de geplande inclusie lijn vaak steiler loopt dan de daadwerkelijke 

inclusielijn, was het bij deze trial andersom. Zonder jullie inzet was dat nooit gelukt! In het 

bijzonder wil ik alle onderzoekscoördinatoren van deze klinieken bedanken. Joke, Tiba, 

Dimitri, Gunilla, Hanny en Hans door jullie enthousiasme en motivatie liep de studie als 

een trein. Dank voor de prettige samenwerking, ik hoop dat we die in de toekomst voort 

kunnen zetten.

De medeauteurs van alle manuscripten: Jeltsje Cnossen, Lonneke Gravendeel, Kim 

Grootscholten, Guid Oei, Brent Opmeer en Jan Willem van der Steeg wil ik danken 

voor de bijdragen die zij geleverd hebben. 

 

Ook wil ik Martin Eijtinger, Jackie Wadhwa en Jan van den Broek danken voor het 

kritisch lezen van gedeelten van mijn proefschrift.

De studenten die hebben meegewerkt aan de diverse onderzoeken:

Lonneke, ik hoefde niet op zoek naar een wetenschappelijke stage student, want je meldde 

je spontaan aan. Dank voor de vele interviews die je hebt afgenomen en veel succes met 

je eigen promotieonderzoek bij de neurologie. Kim, mede door jouw inzet verschijnt er 

binnenkort een prachtig stuk over complicaties na uitwendige versie. Dank voor al je hulp 

en succes met je verdere carrière.

Het begeleiden van vier studenten tegelijk is niet altijd even makkelijk. Toch ben ik zeer 

tevreden over de samenwerking met de vier verloskundestudenten, Aline, Kristel, Rianne 

en Sophie-Anne. Dank voor jullie inzet, en Aline, ontzettend leuk dat je nu ook het project 

voor je masteropleiding bij mij wilt doen. 

De medeonderzoekers: Anna, Arianne, Bas, Christianne, Elisabeth, Emmy, Esther, 

Etelka, Evelien, Femke, Inge, Jan Willem, Jiska, Liesbeth, Maarten, Marscha, Menke, 

Moniek, Pieternel, Saskia, Stef, Wessel en Wouter, ondanks mijn onregelmatige 

aanwezigheid in ‘cubicle land’ heb ik veel gehad aan jullie steun en gezelligheid. Zonder 

de kletspraatjes met jullie zou het leven daar een stuk saaier zijn geweest. Wouter en Jan 

Willem, jullie wil ik nog even apart bedanken, aangezien zonder jullie tips & tricks deze 

laatste fase van de promotie niet zo soepel zou zijn verlopen. Verder verwelkom ik mijn 

opvolgster Floortje Vlemmix graag als nieuwe onderzoeker van het AMC. Veel succes, ik 

hoop dat je het onderzoek net zo leuk vind als ik.
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DE KLINIEK
Via deze weg wil ik alle gynaecologen, assistenten, verpleegkundigen, poliassistenten en 

echoscopisten bedanken voor mijn leuke eerste opleidingsjaar in het Spaarne Ziekenhuis. 

Ik heb veel van jullie geleerd, maar het ging te snel voorbij. Ik zie er dan ook naar uit om 

februari volgend jaar weer terug te komen!

Ik ben met dit project begonnen in het AMC en ik eindig nu ook in het AMC. Ik ben dan 

ook veel AMCers dankbaar voor alle steun en samenwerking. Ik dank alle stafleden voor 

de leuke opleidingstijd in het AMC. Ik heb veel van jullie geleerd. Ik dank alle collega-

assistenten voor alle plezier op de werkvloer. Ik ga jullie missen als ik straks wegga. Verder 

wil ik alle verloskundigen, verpleegkundigen, doktersassistentes, het secretariaat en onze 

ict-er Peter bedanken voor alle hulp en gezelligheid. Door jullie voelde ik me thuis op de 

werkvloer.

DE PARANIMFEN
Lieve Karlijn, alhoewel we samen Geneeskunde hebben gestudeerd, heb ik je pas echt leren 

kennen tijdens onze onderzoekstijd in het AMC. In ons donkere hok naast de echokamer 

bloeide naast een goede werkrelatie ook een vriendschap op. Helaas was dat het enige 

wat bloeide, want de door ons aangeschafte planten hadden wat meer moeite om in deze 

van daglicht verstoken omgeving te gedijen. Ik heb in elk geval genoten van onze tijd daar 

samen en ik ben blij met jou als paranimf. Gezien je zwangerschap had de timing van mijn 

promotie voor jou wellicht beter gekund, maar jou kennende zul je er gewoon staan!

Lieve Erik-Jan, lieve broer, wat ben ik trots dat jij mijn paranimf bent! Het was ook bijzonder 

leuk om met je samen te werken op professioneel vlak. Hele avonden zaten we bij elkaar 

om de elektronische database vorm te geven. Jouw gebrek aan kennis op het gebied 

van de verloskunde leidde soms tot grote hilariteit. Ik werd bij mijn technische verzoekjes 

echter ook niet gehinderd door enige kennis van programmeren; een naar mijn idee kleine 

aanpassing kostte jou weer vele uurtjes programmeren. Dank voor al je hulp en fijn dat je 

mij bij wilt staan op deze grote dag.

DE VRIENDEN
Lieve Fonnet, Lonny, Josanne, Jojanneke en Christien, wat ben ik blij met jullie als 

vriendinnen! Terugkijkend op onze vriendschap hebben we al heel wat mee gemaakt. De 

uitbreidingen op het gebied van partners en kinderen hebben het geheel nog gezelliger 

gemaakt. Ik ben jullie zeer dankbaar voor alle steun en geduld in drukke tijden. 
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Arine, Maaike, Maaike, Maayke, Sandra, marieke, Jantien, Lennie, Lonny, Liselot, 

Josephine, Anouk, Esmee, Anne Christie, Susan, Esther, Inge, Mascha, Anouk 

(Adamski), wat zou het leven saai zijn zonder jullie! Er gaat volgens mij geen week voorbij, 

of er ontstaat wel weer een mail-sneeuwbal met een of andere geplande activiteit, met als 

hoogte punt de skivakanties! Ik geniet van al die uitjes en ben er hopelijk na november 

wat vaker bij. 

Lieve Mettine, Astrid en Suleika (het ‘eet clubje’), gelukkig vonden jullie het nooit een 

bezwaar dat ik de laatste tijd steeds minder vaak de gastvrouw was. Mettine had natuurlijk 

een echt goed excuus (een oceaan overbrug je niet zo snel), maar ik haal het wel weer 

in na november. En As, ik vind het geweldig dat ik mijn promotie diner in het nieuwe 

restaurant van jouw man, Gerard, kan houden.

Lieve Meel, Hes, Let, Iris en Helen (het Rome clubje), de vriendschap werd op de 

middelbare school gelegd, en ik vind het geweldig dat we nog steeds zo veel contact 

hebben. Wanneer is het volgende etentje?

Stef, naast een geweldige collega ben je ook mijn allerbeste zeilmaatje. Sinds de aankoop 

van onze Hobie hebben we menigmaal de Gouwzee onveilig gemaakt met onze stunt 

acties. Niets is meer ontspannend dan op één drijver de beslommeringen van het werk te 

bespreken. Ik hoop dan ook op nog veel zeilplezier samen en verheug me nu al op ons 

derde rondje Texel.

Lieve Mas, zonder jouw hulp had het proefschrift er nooit zo mooi uit gezien. Er is nu 

gelukkig een eind gekomen aan het bizarre dagelijkse mail verkeer over navelstrengen die 

uitsteken, en baby’tjes die om hun as draaien. Ik ben je heel dankbaar voor alle tijd en 

moeite die je hebt gestoken in het ontwerp van de omslag (bijvoorbeeld die mooie laatste 

zaterdag van september…). Ik kan niet wachten om het boek in mijn handen te hebben!

DE FAMILIE
Lieve Kim, Mark, Koen, Lotte, Isabelle, Patrick, Nicole, Liv, Lila en beide oma’s, 

leuk dat onze familie zich de afgelopen vier jaar heeft verdubbeld! Ik ben blij met jullie als 

familie en hoop jullie wat vaker te zien na mijn promotie. Melanie, de nieuwste aanwinst 

is er een om trots op te zijn. Ik ben blij dat mijn broer zo’n leuke vrouw aan de haak heeft 

geslagen. In de context van familie zou ik ook Mia willen noemen. Hoewel huisvriendin 

wellicht de juiste omschrijving is, zal je voor mij altijd tante Mia blijven.
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Lieve Jan, Trees en Anne Marie, dank voor de onvergetelijke en ontspannen weekendjes 

in Linden. Het is altijd goed toeven daar: genieten van de natuur en de kookkunsten van 

Jan. En Sjoerd en Joost, waar zat ook alweer de V-snaar? 

Lieve papa en mama, ik weet hoe trots jullie op mij zijn, maar nu heb ik eindelijk de 

gelegenheid te zeggen hoe trots ik op jullie ben. Jullie hebben mij altijd in alles gesteund 

en ik had me geen betere ouders kunnen wensen. Ik vind het fantastisch dat jullie in 2004 

jullie droom hebben verwezenlijkt en er op uit zijn getrokken met de boot. Jullie zijn echte 

levensgenieters en ik hoop dat ik er net zo goed als jullie in slaag idealen na te streven.

DE LIEFDE
Lieve Jannie, ik kan me geen betere partner wensen dan jij. Woorden schieten hier te kort. 

Jij bent het mooiste wat me is overkomen. 
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