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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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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.
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