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Prediction of Success in External Cephalic 
Version under Tocolysis: Still a Challenge

Predição de Sucesso na Versão Cefálica Externa sob Tocólise: Ainda um 
Desafio 
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RESUMO
Introdução: A versão cefálica externa é o procedimento de rotação fetal para uma apresentação cefálica através de manobras sobre 
o abdómen materno. Encontram-se descritos na literatura vários factores prognósticos para o sucesso da versão cefálica externa e 
foram propostos scores preditores, mas a sua verdadeira implicação para a prática clínica é controversa. Pretendemos identificar pos-
síveis factores contributivos para o sucesso de uma tentativa de versão cefálica externa na nossa população.
Material e Métodos: Examinámos retrospectivamente 207 tentativas consecutivas de versão cefálica externa sob tocólise conduzidas 
entre Janeiro de 1997 e Julho de 2012. Consultámos a base de dados do departamento para as seguintes variáveis: raça, idade, pari-
dade, índice de massa corporal, idade gestacional, peso fetal estimado, categoria de apresentação, localização placentária e índice de 
líquido amniótico. Efectuámos avaliação estatística descritiva e analítica monovariada e regressão binária logística.
Resultados: A versão cefálica externa foi bem-sucedida em 46,9% dos casos (97/207). Nenhuma das variáveis incluídas se associou 
com o desfecho da tentativa após ajuste para factores de confundimento.
Discussão: Apresentamos uma taxa de sucesso semelhante ao descrito na literatura. No entanto, ao contrário de estudos anteriores, 
não associámos nenhuma das variáveis analisadas com o sucesso das tentativas de versão cefálica externa. Acreditamos que esta 
discrepância poderá ser parcialmente explicada pelo tipo de análise estatística efectuada.
Conclusões: Apesar de terem sido identificados numerosos factores de prognóstico para o seu sucesso, o aconselhamento e se-
lecção de grávidas para versão cefálica externa deverão ser cautelosos. Os dados obtidos sugerem que a versão cefálica externa 
deverá continuar a ser oferecida a todas as grávidas elegíveis independentemente de factores prognósticos de sucesso.
Palavras-chave: Apresentação Pélvica; Gravidez; Resultado do Tratamento; Tocólise; Versão Fetal.

ABSTRACT
Introduction: External cephalic version is a procedure of fetal rotation to a cephalic presentation through manoeuvres applied to the 
maternal abdomen. There are several prognostic factors described in literature for external cephalic version success and prediction 
scores have been proposed, but their true implication in clinical practice is controversial. We aim to identify possible factors that could 
contribute to the success of an external cephalic version attempt in our population.
Material and Methods: We retrospectively examined 207 consecutive external cephalic version attempts under tocolysis conducted 
between January 1997 and July 2012. We consulted the department’s database for the following variables: race, age, parity, maternal 
body mass index, gestational age, estimated fetal weight, breech category, placental location and amniotic fluid index. We performed 
descriptive and analytical statistics for each variable and binary logistic regression.
Results: External cephalic version was successful in 46.9% of cases (97/207). None of the included variables was associated with the 
outcome of external cephalic version attempts after adjustment for confounding factors. 
Discussion: We present a success rate similar to what has been previously described in literature. However, in contrast to previous 
authors, we could not associate any of the analysed variables with success of the external cephalic version attempt. We believe this 
discrepancy is partly related to the type of statistical analysis performed. 
Conclusions: Even though there are numerous prognostic factors identified for the success in external cephalic version, care must 
be taken when counselling and selecting patients for this procedure. The data obtained suggests that external cephalic version should 
continue being offered to all eligible patients regardless of prognostic factors for success.
Keywords: Breech Presentation; Pregnancy; Tocolysis; Treatment Outcome; Version, Fetal.

INTRODUCTION
 Breech presentation complicates 3% to 4% of all 
pregnancies at term (≥ 37 weeks).1 In current obstetrics 
practice, a breech presentation is associated with a very high 
likelihood of cesarean delivery (80 - 95%)2,3 and strategies 
have been developed to lower the malpresentation rate at 
birth.
 In external cephalic version (ECV) the pregnant 
woman is placed in the supine position, with pressure and 
maneuvers being applied to the maternal abdomen in order 

to turn the fetus to a cephalic presentation. Through this 
procedure the rate of noncephalic presentations at term 
can be reduced, thus lowering the likelihood of non-cephalic 
births and caesarean sections.4 Even though there is not 
enough evidence from randomized trials to properly assess 
the complications of ECV, large observational studies 
suggest that they are rare.4,5 
 Several studies have addressed the prediction of 
success in ECV6-17 with conflicting evidence.18 Multiple 
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predictive factors have been proposed in these studies, 
assessed either by clinical history and physical examination 
or by ultrasound. A meta-analysis conducted in 2008 
concluded that the success of an ECV attempt is associated 
with clinical factors such as multiparity, unengagement of the 
breech, relaxed uterus, palpable fetal head and a maternal 
weight inferior to 65 kg.19 The same authors evaluated 
ultrasound parameters in 2009, establishing fetal position, 
amniotic fluid and placental location as factors associated 
with ECV attempt success.20 Modern scoring systems have 
been developed to forecast success and counsel patients 
prior to the procedure, but their predictive value is only poor 
to fair.21-23 Therefore, the true implication of previous studies 
in clinical practice is controversial.
 The aim of this study was to identify possible factors that 
could contribute to the success of an ECV attempt in our 
population.

MATERIAL AND METHODS
 The study population comprised all women with 
singleton pregnancies who underwent an ECV attempt from 
January 1997 to July 2012 in our department. For cases in 
which a second attempt was performed, we only considered 
the first one. We excluded from the analysis women in 
which an ECV attempt was performed with transverse fetal 
lie, as it was a rare event and also in view of being well-
established that in such cases an ECV attempt has a much 
higher likelihood of success than in breech presentation.8,24

 The maneuver was preferentially conducted between 36 
and 38 weeks of gestation. Before the procedure, a non-
stress test was conducted and salbutamol was administered 
for tocolysis (0.15 mg per hour, doubled every 20 minutes 
until easily palpable fetal head or maternal heart rate equal 
or superior to 100 bpm).
 During the procedure, pregnant women were placed in 
dorsal decubitus, leaning slightly to the left. The operator 
placed his/her dominant hand on the fetal breech, attempting 
to disengage it from the maternal pelvis, and pulled it to one 
side of the maternal abdomen. Simultaneously, the other 
hand directed the cephalic pole towards the maternal pelvis.
 The procedure took place in hospital settings with 
intermittent fetal auscultation. No analgesia was used. Fetal 
version was not attempted when there was indication for 
delivery by cesarean section for any reason, third trimester 
bleeding, a non-reactive non-stress test, oligohydramnios 
(amniotic fluid index ≤ 5 cm), fetal growth restriction, major 
fetal malformation, uterine malformation, deflected fetal 
head or in the presence of a uterine scar, nuchal chord or 
active labor. The maneuver was interrupted if there was 
excessive maternal discomfort, fetal bradycardia or after 3 
unsuccessful attempts. 
 We retrospectively analysed all cases by examination 
of the department’s database, which included data 
on the following variables: race, maternal age, parity, 
preconceptional maternal body mass index, gestational 
age, estimated fetal weight, breech category, placental 
location and amniotic fluid index. The dependent variable 

was the success/failure of the ECV attempt.
 We conducted descriptive and analytical statistics 
for each variable (qui-square for nominal variables and 
independent sample t-test for continuous variables).  We 
assessed their possible role as a predictive factor for the 
success of the ECF attempt by binary logistic regression. We 
used the software SPSS Statistics 17.0® for data registration 
and statistical analysis. We considered a p-value of < 0.05 
as statistically significant. For logistic regression, we used a 
backward stepwise selection.

RESULTS
 After analysis of the department’s database, 217 entries 
were considered. Of these, 7 were excluded due to being 
second ECV attempts for a given pregnancy and 3 due 
to transverse fetal lie. The characteristics of the study 
population (207 cases) are summarized in the left column 
of results presented in Table 1. 
 Our population had a very high percentage of overweight 
or obese women (77.8%) and 66.2% (137/207) of pregnant 
women who attempted ECV were nulliparous. In 78.2% 
(162/207) of women the ECV attempt was conducted at 36 
or 37 weeks of gestation.
 ECV was successful in 46.9% of cases (97/207). 
When variables were analysed individually, the only one 
associated with success was parity (Table 1). Women in 
whom ECV was concluded with success had a higher parity 
than the ones in which the procedure failed (p = 0.007).
 As placental location is concerned, our first analysis 
using the four listed categories of the department’s database 
showed no significant differences in the distribution between 
successful and failed ECV groups. However, a trend 
appeared towards a higher prevalence of anterior placentas 
in women in which ECV attempt was not successful (Table 
1). We then grouped data regarding placental location into 
anterior versus other positions. In this analysis we confirmed 
that an anterior placental location was slightly associated 
with a lower likelihood of success in a univariate analysis  
(p = 0.049).
 When we performed binary logistic regression, none of 
the variables were a predictor of success for ECV in this 
study population.

DISCUSSION 
 The ECV is a simple and effective procedure that can 
reduce the cesarean section rate.3 Our results show a 
similar success rate to what has been previously described 
in literature: in the meta-analysis conducted by Kok in 
2008 and 2009 a medium success rate of 53% and 55%, 
respectively, is reported.19,20 
 In the first univariate analysis conducted, the only 
variable associated with the outcome of ECV attempt in 
our study was parity, with higher parity being linked to a 
higher chance of success. Other authors have previously 
described multiparity (defined as parity equal or superior to 
2), when compared to nuliparity, as a factor associated with 
success.16,17
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 We then decided to group placental location into anterior 
versus other positions as other authors previously proposed 
this division as being the most appropriate for determining 
success of an ECV attempt.14,20 After doing so, an anterior 
placenta emerges as a negative predictive factor for the 
outcome of the procedure.
 However, the variables mentioned could not be 
considered independent from one another and there was 
need to adjust for confounding factors. When analyzed 
by binary logistic regression, none of the variables were 
associated with success of ECV attempts. 
 As already mentioned, despite of all factors reported to 

be associated with outcome for ECV attempts, evidence for 
the impact of each is conflicting.18 Moreover, new predictive 
factors such as myometrial thickness have been recently 
reported.25 A review in Portuguese for complications and 
factors associated with the success rate of the procedure 
was recently published by Camões.26

 In our department, all ECV attempts were performed 
using tocolysis with salbutamol. According to the Cochrane 
Database of Systematic Reviews, the use of betamimetics 
to facilitate ECV is associated with an increase in cephalic 
presentation in labor and birth.27 A decrease in cesarean 
section rate in both nulliparous and multiparous women 

Table 1 – Characteristics of study population and division according to the outcome of ECV

Total Successful ECV Failed ECV
Univariate 
analysis
(p-value)

Binary logistic 
regression

Number of cases 207 97 (46.9%) 110 (53.1%) --- ---

Race

     caucasian 183 (88.4%) 86 (89.6%) 97 (87.4%) NS NS

     black 22 (10.6%) 9 (9.4%) 13 (11.7%)

     other 2 (1.0%) 1 (1.0%) 1 (0.9%)

Maternal age (years) 29.6 ± 4.77 30.0 ± 4.31 29.3 ± 5.14 NS NS

Parity 0.43 ± 0.66 0.56 ± 0.69 0.32 ± 0.60 0.007 NS

Maternal body mass index (Kg/m2) 28.0 ± 3.95 27.55 ± 3.63 28.39 ± 4.18 NS NS

Gestational age (weeks) 36.90 ± 0.89 36.81 ± 0.89 36.95 ± 0.90 NS NS

Estimated fetal weight (grams) 2808 ± 328 2846 ± 333 2775 ± 321 NS NS

Breech category

     frank 176 (85.0%) 84 (87.5%) 92 (82.9%) NS NS

     complete 19 (9.2%) 7 (7.3%) 12 (10.8%)

     footling 12 (5.8%) 5 (5.2%) 7 (6.3%)

Placental location

     anterior 75 (36.2%) 28 (29.2%) 47 (42.3%) NS* NS

     posterior 85 (41.1%) 45 (46.9%) 40 (36.0%)

     fundal 28 (13.5%) 14 (14.6%) 14 (12.6%)

     lateral 19 (9.2%) 9 (9.4%) 10 (9.0%)

Amniotic fluid index (cm) 12.54 ± 3.61 13.07 ± 3.65 11.98 ± 3.53 NS NS
Values are given as mean ± standard deviation or absolute number (percentage). NS: Not significant. * Refers to the 2-sided qui-square test when the four locations were considered. 
After grouping for anterior versus others, a significant difference was found (p = 0.049).

Vaz de Macedo C, et al. Prediction of success in external cephalic version, Acta Med Port 2015 Sep-Oct;28(5):554-558
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was reported.27 In particular, salbutamol is effective as an 
adjunct for ECV.28 There is, however, insufficient evidence 
regarding adverse effects and comparison between routine 
and selective use of tocolysis.27

 In this study, we attempted to exclude biases by 
analyzing results using a binary logistic regression, which 
clearly contributed to the lack of association. We highlight 
that care must be taken when assuming a determined 
factor is associated with the outcome of the procedure, as 
there are multiple confounding variables that may not be 
accounted for. 
 The analysis of our results is limited by a relatively small 
sample, even though other authors have found associations 
using a smaller sample.17 Moreover, the retrospective nature 
of this work limits the interpretation of results. The variables 
chosen to be included in this study were also limited by the 
data available in our database and others could be equally 
important to analyse.

CONCLUSIONS
 Authors who have proposed the use of predictive 
scores suggested that these may be useful in counselling 
and selecting patients for ECV attempt.21-23 On the other 
hand, despite of the lack of evidence regarding physicians’ 
attitudes towards ECV, occasional reports suggest that 
most eligible women are not being offered the possibility of 
undergoing this procedure.29- 31 

 In our opinion, the definition of factors associated with 
a lower likelihood of success might contribute to a sub-
optimal offering of ECV attempts. As this study shows, 
it is still unclear that classically described factors have 
that much of an impact on how successful the procedure 
would be. Consequently, in view of our results and of the 
low performance of the previously described predictive 
scores, we believe ECV should continue being offered to all 
eligible patients regardless of the presence or absence of 
prognostic factors for success.
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