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Breech presentation
Breech presentation is defined as a fetus in longitudinal position with the buttocks or 
feet closest to the cervix. The incidence of breech presentation in singleton pregnancies 
decreases with advancing gestational age, from 25% prior to 28 weeks of gestation, to 3-4% for 
pregnancies at term.1 It is hypothesized that adjusting to cephalic presentation is the result 
of an active process whereby a normally proportioned active fetus in a normal amount of 
amniotic fluid adopts to the best fit in the available uterine space. Multiple factors may cause 
a fetus to present in breech, including placenta praevia, maternal hypotheroidy, multiple 
gestation, uterine anomalies, fetal anomalies including anencephaly, neurologic impairment 
and prematurity.2 Nevertheless, in approximately 85% of all term breech presentations, no 
aetiological explanation can be found.2 Even in the absence of underlying fetal or maternal 
abnormality, both mother and fetus face an increased risk of a complicated delivery.

In 2000, the results of the Term Breech Trial were published. This study compared a 
planned vaginal delivery to a planned caesarean delivery, in women with a fetus in breech 
presentation.3 The results of this study initially suggested that an elective caesarean section 
reduced morbidity and mortality among children in breech presentation, a result that fuelled 
a massive policy shift around the world. In the Netherlands, within months after publication 
the elective caesarean delivery rate in women with a fetus in breech presentation increased 
from 45% to 80%.4 In other countries the elective caesarean rates increased even further, 
to a level up to 90% in the United Kingdom and Australia.5,6 A follow-up study of the Term 
Breech Trial, after two years, showed no difference in risk of death or neurodevelopmental 
delay between children born after planned vaginal delivery and planned caesarean section. 
However, follow-up was incomplete as only 80% of neonatal outcome was known.7

External cephalic version
External cephalic version (ECV) is a procedure aimed to manipulate the fetus, through 
the maternal abdomen, in such a way that it moves to cephalic presentation. It is an 
obstetric intervention that has proven to be successful in reducing the frequency of breech 
presentation at term.8 It is thought that ECV has been practiced since the time of Aristotle 
(384 to 322 B.C.). The first publications on ECV appeared in 1807 by Justus Heinrich Wigand, 
a German gynaecologist, who practised the procedure during labour between contractions.9 

ECV became routine obstetrical practice and was mostly performed before term. During the 
mid-1970s the popularity of ECV declined, while there were concerns about the safety and 
effectiveness of the procedure, with high rates of spontaneous reversion.10 ECV came back 
into favour in the early 1980s, after the first randomised controlled trials on the subject 
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had appeared.11,12 A Cochrane review on ECV in term pregnancies, first published in 1996, 
demonstrated a significant reduction in the risk of caesarean delivery (OR 0.55, 95% CI 
0.33-0.91).8 Nevertheless, safety of the procedure remained an issue until the first reviews 
on ECV related complications appeared.13,14 These reviews showed a significantly lower 
complication rate than what had been reported in studies around 1970, with the risk of an 
emergency caesarean section of 0.43%.13,14 Nowadays, international guidelines recommend 
that all women with an uncomplicated breech presentation at term should be offered 
an ECV.15-18 It is considered a safe procedure with few contraindications and low reported 
complication rates.19,20 The most recent meta-analysis on ECV related complications, reported 
a complication rate of 0.24% for serious complications as placental abruption and stillbirth, 
and 0.35% for emergency caesarean section.20 One study calculated ECV to be cost-effective 
when the probability of successful ECV was greater than 32%.21 The primary aim of ECV is 
to achieve a vaginal delivery in cephalic presentation. However, there are studies that have 
reported an increased risk for caesarean section after successful ECV.21-24

Despite the advise of national guidelines, still not all women with an uncomplicated 
breech pregnancy at term undergo an ECV attempt. A recent conducted cluster randomised 
controlled trial in the Netherlands showed the implementation rate of ECV to be 72%.25 The 
same authors tried to identify barriers for ECV in pregnant women and professionals. Among 
professionals the main barriers for ECV were a lack of knowledge and perceived skills to fully 
inform and counsel women on ECV.26 Among pregnant women the main barriers for ECV were 
fear, expected pain, incomplete information and the preference of a planned caesarean 
delivery.26,27 The reported success rate of ECV varies from 35% to 85%, with an average of 
50%.8 A more precise and individualised prediction could be helpful in the counselling of 
women for an ECV attempt. Especially because one of the barriers for pregnant women to 
undergo an ECV attempt is not being fully informed about the procedure.26 There are several 
prediction models developed to predict the chance of successful ECV, but thus far none of 
the models have been externally validated.28-32 External validation is a crucial step before a 
model can be implemented in clinical practice.33

Source: http://juno-verloskunde.nl/641/
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Developmental dysplasia of the hip
Developmental dysplasia of the hip (DDH) represents a spectrum of anatomical 
abnormalities in the shape, size and orientation of the femoral head, acetabulum or 
both. Historically the term used for this condition was the acronym congenital dislocation 
of the hip.34 Clinical screening for neonatal hip abnormalities began in the 1950s and it 
was recognised that this condition was not always congenital. Replacement of the term 
“congenital” for “developmental” did not happen until the mid 1990s.35 Nowadays the term 
developmental dysplasia of the hip (DDH) is routinely used. The precise definition of DDH 
is not well established and it has been defined in both clinical and imaging context. DDH 
covers a wide range of severity, ranging from minor dysplasia to irreducible dislocation.35 

DDH is the most common musculoskeletal disorder in the newborn, with an estimated 
incidence ranging from 1.4 to 35 cases per 1,000 live births, depending on the definition and 
population being studied.36,37 This large range in incidence has probably more to do with 
how the disorder is defined, the diagnostic method and timing of evaluation, than the true 
population variance.38 There are several screening strategies for detecting DDH in infants. 
While in some countries they have a universal ultrasound screening programme, others 
use a targeted ultrasound programme in which only children with known risk factors for 
DDH are screened. Unfortunately neither of these strategies has shown to improve clinical 
outcomes.38 The current Dutch screening programme involves physical examination of all 
infants and additional ultrasound screening in case of abnormalities at physical examination 
or risk factors for DDH. Risk factors considered are a positive family history of DDH in first or 
second-degree relatives, a breech presentation or congenital postural or foot deformities.39

The precise aetiology of developmental dysplasia of the hip is unknown, but genetic and 
environmental factors may act as internal or external influences. Female gender, breech 
presentation and family history of DDH have been most consistently shown, in both case-
control and observational cohort studies, to be associated with DDH.40-42 However systematic 
knowledge about risk factors for DDH is lacking.
It is thought that the mechanical strengths that are placed on the neonatal hip by its 
position in utero causes the increased risk of DDH in breech presentation. Prolonged flexion 
of the hip joint with an extension of the knee joint pulls the femoral head downward and 
stretches the hip joint capsule, predisposing to hip instability, acetabular dysplasia, or both. 
Which might also explain why DDH is more common in breech presentation with extended 
knees.43,44 When a successful ECV is performed and the fetus is in cephalic presentation, the 
fetus will not be exposed to these mechanical forces during the last weeks of gestation and 
delivery. With this theory, it can be expected that neonates born in cephalic presentation 
after successful ECV have a lower incidence of DDH. One observational study found different 
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fetal leg position between breech and cephalic fetuses already early in the third trimester. 
In this phase of the pregnancy the breech will not be engaged in the maternal pelvis in 
the majority of cases and movement restrictions are thought not to be significant.45 These 
observations could also lead to the hypothesis that DHH is one of the causes of breech 
presentation, in which malfunction of the hip is the reason for these fetuses to remain in 
breech presentation. If this were to be the case, neonates after successful ECV will still have 
an increased risk of DDH.
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Aim of the thesis
The aim of this thesis was to answer the following questions:

• Can the outcome of external cephalic version be predicted?

• Is there an increased risk for caesarean section after external cephalic version resulting 
in cephalic presentation?

• Can factors be determined that predict the risk for caesarean section after successful 
external cephalic version?

• Which factors are associated with the risk for developmental dysplasia of the hip?

• What is the effect of successful external cephalic version on the incidence of 
developmental dysplasia of the hip in breech presenting fetuses?

• Are all breech presenting fetuses at risk for developmental dysplasia of the hip or are 
there exceptions?

• What is the current practice of post partum screening for developmental dysplasia of the 
hip in neonates born in breech presentation in Dutch hospitals?
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Outline of the thesis
In chapter 2 we present the external validation of a prediction model to predict successful 
ECV. We evaluated the performance of the model with calibration and discrimination and we 
developed a score chart to calculate the probability of a successful ECV.

In chapter 3 we describe the results of a meta-analysis that was performed to identify and 
quantify the risk of caesarean section and instrumental vaginal delivery after successful ECV.

In chapter 4 we explore whether risk factors could be identified that predict the risk for 
caesarean section and instrumental vaginal delivery after successful ECV.

In chapter 5 we systematically review the literature reporting on potential risk factors for 
DDH. We performed a meta-analysis to identify and quantify factors that are related to DDH 
in neonates.

In chapter 6 we examine what the influence of successful ECV is on the incidence of DDH in 
breech presenting fetuses.

In chapter 7 we systematically review the literature reporting on different aspect of breech 
presentation in relation to DDH.

In chapter 8 we describe the results of a national survey on screening for DDH in breech 
presentation, in hospitals in the Netherlands.

In chapter 9 we discus the results of the studies presented in this thesis and give clinical 
implications and implications for future research in this field.
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