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Background: There is much debate concerning the best way to deliver breech fetuses.
October 2000 saw the publication of the results of the Term Breech Trial (TBT), which
concluded that a planned caesarean section was the safest mode of delivery for full-term
breech babies. The study led to a major change in obstetrics, to the extent that most
countries currently deliver breech fetuses by planned caesarean section. In Norway, the
recommendation has been for vaginal delivery for selected groups of breech presentations,
both before and after the TBT study.

Objective: The objective of this current study has been to describe clinical practice at
Ullevål Hospital’s maternity unit in cases of breech presentation, and to study any changes
introduced to the unit’s practice after 2000. We have also compared outcomes for
newborn infants, measured by their Apgar score, for different modes of delivery.

Method: We carried out a retrospective registry study of women with breech presentation
at ≥34 weeks of gestation at Oslo University Hospital, Ullevål over the period 2000–2012.

Results: In the course of the study period, Ullevål Hospital treated a total of 2986 women
with breech presentation at ≥34 weeks of gestation. This amounted to an average of 3.8
per cent of all births at the hospital. In 2000, the percentage share of planned vaginal
deliveries was 62.9. From 2001, the number of women selected for vaginal delivery fell in
the period up to 2006, when the share reached its lowest level of 34.2 per cent. Numbers
then rose again, and in 2012, a vaginal delivery was planned for 49.8 per cent of women
with breech presentation. The odds for a low Apgar score, a measurement of the vitality
of the newborn 5 minutes after birth, were higher if the infant was in the group selected
for a planned vaginal delivery.

Conclusion: It appears that practice at Ullevål Hospital may have been influenced by the
results of the TBT study published in 2000. Following a decline in the number of planned
vaginal deliveries in the period up to 2007, numbers rose again near the end of the study
period. Infants with a low Apgar score made up a larger proportion of the group selected
for a vaginal delivery compared to the group selected for a planned caesarean section.

In 3–4 per cent of full-term pregnancies, the fetus will
present with the buttocks or feet down towards the
cervix (1, 2). Breech presentation shows a familial
tendency. The risk increases with age and occurs more
frequently in primiparous women (1, 2).



If the baby presents in a breech position after week 36,
the woman is selected to give birth at a large maternity
unit and plans are made for either a vaginal delivery or
a caesarean section based on certain selection criteria
(2–4). Studies show that approximately 20 per cent of
breech presentations are undiagnosed at the onset of
labour (5).

Choice of delivery mode has been a contentious issue
for many years, particularly since Hannah et al.
published the Term Breech Trial in 2000 (6). This was
a large, randomised trial in which the objective was to
compare outcomes for planned vaginal deliveries with
planned caesarean sections for full-term breech
presentation pregnancies (≥37 weeks).

The study was conducted at 121 maternity units in 26
countries, and a total of 2088 patients were included
(6). The results showed that infant mortality and
morbidity were significantly lower in the group
randomised for a planned caesarean section than in the
group randomised for a planned vaginal breech
delivery (6). The medical establishment responded
quite promptly to the study’s conclusion, and rarely
have the results of a single study changed medical
practice as much and as fast as in this instance (7).

A survey published in 2003 showed that out of 80
maternity units in 23 countries, 92.5 per cent had
discontinued their policy of planned vaginal deliveries,
giving way to planned caesarean sections in cases of
breech presentation (7). In Norway, the frequency of
caesarean sections also rose after 2000, and planned
caesarean deliveries of full-term breech presentations
increased from 52.4 per cent in 1999 to 64.3 per cent
in 2004 (8).

Earlier research



The TBT study has subsequently been criticised in a
number of respects. The inclusion criteria were not
followed up in all of the participating centres, most of
the women were recruited only once labour had
commenced, antenatal ultrasound examinations had
not always been carried out at the time of inclusion,
and twins were included, as well as fetuses with
anomalies that were incompatible with life. Some of
the still births included in the study were therefore not
associated with the mode of delivery (7, 9).

Vaginal breech births and the delivery of breech
presentations make up a small part of births in a
maternity ward, but they represent an obstetric
challenge that requires obstetricians and midwives to
master the correct delivery techniques (10).

After publication of the TBT study, a team was set up
by the Norwegian Centre for Health Technology
Assessment (SMM). The team was tasked with
reviewing the relevant literature and asked to come up
with a recommended mode of delivery for full-term
breech presentations (5). Based on this review, it was
decided to continue to recommend a vaginal delivery
for breech presentations, provided certain criteria were
met (5, 11).

In brief, the criteria are as follows: gestation ≥34
weeks, estimated weight at birth ≥2000–4000 grammes
and either complete or incomplete breech presentation
(2). Additionally, the Norwegian Directorate of Health
recommends that vaginal breech deliveries are routed
to the larger centralised maternity units (11).

The controversy that surrounds optimal obstetric care
for women with breech presentation focuses on two
clinical questions in particular:

Recommended mode of delivery

Disagreement concerning obstetric care for breech
presentations



‘What is the risk of an undesirable outcome for breech
babies delivered vaginally?’ And ‘how should this risk
be balanced against the short- and long-term risks of a
caesarean section?’ (12, 13).

There is some risk of an undesirable outcome whatever
the fetal presentation and mode of delivery, but in
modern obstetrics the main aim is to reduce the risk of
complications to a minimum (10). Within the field of
obstetrics it is therefore necessary to balance the
advantages against the disadvantages associated with
the various modes of delivery for mother and child.

This assessment involves a study of planned vaginal
deliveries versus planned caesarean sections,
combined with establishing whether the actual mode of
delivery is vaginal or involves an emergency or
planned caesarean section. Continual follow-up of
one’s own practice is important, which is why we
wanted to conduct an internal quality assessment of
breech deliveries at Oslo University Hospital, Ullevål.

The objective of the study is to describe clinical
practice at the Ullevål maternity unit in respect of
breech presentations and to study any changes that
may have occurred in the period 2000–2012.
Additionally, we wanted to compare infant outcomes,
measured by their Apgar score, for different modes of
delivery.

The study is a retrospective registry study. We
obtained data from the Gjessing registry at Ullevål
Hospital’s maternity unit. This was the hospital’s
register of births throughout the study period.
Midwives entered information about each birth into the
database, and these data were subsequently submitted
to the Medical Birth Registry of Norway. The study
ran from 1 January 2000 to 31 December 2012.

Objective of the study

Method
Material and method



The original quality-controlled dataset contained
anonymous records of 81 711 births. We excluded all
births that involved a cephalic presentation or a
transverse lie, as well as twins, triplets, children with
abnormalities and stillbirths that had taken place
before arrival at the hospital. The breech presentation
deliveries that were included took place in the 34th–
42nd week of gestation. Prior to the 34th week of
gestation, a caesarean section is the recommended
mode of delivery (2). These were therefore excluded
from the material.

The total study population was 2986 women with
breech fetal presentation at ≥34 weeks of gestation.
This is a quality study that uses anonymised data and
involves no contract with patients. Consequently, we
have not sought the approval of the Regional
Committees for Medical and Health Research Ethics.
The study was reported to and approved by the
Personal Data Officer at Oslo University Hospital
(case number 2015/1520).

From the Gjessing database we obtained information
about mode of delivery (figure 1). Planned modes of
delivery were split into planned vaginal delivery
(PVD) and planned caesarean section (PCS). Actual
modes of delivery are divided into planned caesarean
section (PCS), vaginal delivery (VD) and emergency
caesarean section (ECS).

Data
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•

•

The data included the Apgar score, which describes the
physical wellbeing of the newborn at 1, 5 and 10
minutes after birth. Five characteristics are
subjectively assessed: heart rate, respiration, muscle
tone, reflexes and skin colour, each of which are
allocated a score of 0–2. The total score is the sum of
the five characteristics, with an Apgar score of ≥7 at 5
minutes suggesting that the newborn is well. An Apgar
score of <7 at 5 minutes is defined as a low Apgar, and
an Apgar score of <4 at 5 minutes as an extremely low
Apgar (14, 15).

Other variables included:

Mother’s age, split into four categories: <25 years,
25–29 years, 30–34 years, ≥35 years

Parity: primipara (P0) or multipara P ≥ 1.

The baby’s weight and week of gestation at birth: a
gestation period of ≥37 weeks is defined as a full-
term pregnancy, while infants delivered between
week 34+0 and week 36+6 days are defined as
premature.

https://sykepleien.no/sites/default/files/eng_henriksen_fig1_mh.png


We also looked at indications for caesarean section.
The ‘other’ indications included preeclampsia or
eclampsia, placenta previa, pathological doppler,
haemorrhaging, earlier uterine surgery, and no
indication (due to insufficient cases). Breech
indications included narrow pelvis and foot
presentation.

In order to describe trends over time with respect to
planned and actual modes of delivery, we express the
number of deliveries per mode as annual percentages.
We split the study period into two: 2000–2006 and
2007–2012, in order to test whether differences have
occurred with respect to the ratios of planned and
actual modes of delivery, as well as indications for
planned and emergency caesarean section in the course
of the study period.

This was done to increase the strength of the test,
because the annual variations were only small. There
were approximately the same number of breech
presentation pregnancies in each period. We used a
chi-squared test to analyse differences between the
groups.

We examined the correlation between a low Apgar
score, prematurity, planned mode of delivery and
mother’s age by means of multiple logistic regression
analysis. The results are presented as adjusted and
unadjusted odds ratios with a 95 per cent confidence
interval. We conducted the analyses in SPSS, version
21. We chose a significance level of 5 per cent (p <
0.05) for all tests.

The incidence of singletons presenting in a breech
position at full term was 3.8 per cent in the study
period. Among the premature, born between gestation
week 34 and 36, the incidence of breech presentation
was 3.9 per cent.

Analysis

Results



Figure 2 shows the trend over time for planned modes
of delivery and actual modes of delivery. The
percentage share of women selected for a planned
vaginal delivery fell markedly towards the end of the
period, giving way to planned caesarean sections.

This trend reached its peak in 2006. From 2007, there
was a slight increase in the percentage share of women
selected for a planned vaginal delivery; this rise
reached its peak in 2012. At that point, the groups
allocated to the different planned modes of delivery
were almost equal in size, with 49.8 per cent planned
vaginal deliveries and 50.2 per cent planned caesarean
sections.

Figure 2 also shows the variations in actual modes of
delivery over the course of the study period. The
percentage share of vaginal births rose later in the
period, after 2001, when vaginal deliveries were at
their lowest: 13.7 per cent. For a period of four years
after 2001, there were fewer emergency caesarean
sections.

In 2006, the percentage share of emergency caesarean
sections increased, but there were fewer planned
caesarean sections. The percentage share of vaginal
deliveries was relatively stable throughout these years
until vaginal deliveries increased by 14 percentage
points from 2011 to 2012.

«The percentage share of women selected for a
planned vaginal delivery fell markedly towards the
end of the period, giving way to planned caesarean
sections.»



Table 1 shows characteristics of the study population
based on the planned mode of delivery. There was no
age difference between the two groups. There was a
larger percentage share of multiparous women and of
infants weighing <4000 grammes in the ‘planned
vaginal delivery’ group..

https://sykepleien.no/sites/default/files/eng_henriksen_fig2_mh.png
https://sykepleien.no/sites/default/files/eng_henriksen_tab1_mh.png


With respect to indications for planned and actual
caesarean sections, table 2 shows how this changed
over the study period.

There was a significant difference associated with the
distribution of indications for emergency and planned
caesarean sections in both time periods. The greatest
difference was identified for the indications ‘lack of
progress, dilation phase’, ‘lack of progress, expulsion
phase’, ‘asphyxia’ and ‘failed induction of labour’ in
the ‘emergency caesarean section’ group.

These indications were used more frequently in the
second period. The percentage share of earlier
caesarean sections was greater in the ‘planned
caesarean section’ group in the second period. The
percentage share of ‘mother’s wish/fear of birth’ was
stable for both groups throughout the two periods.

https://sykepleien.no/sites/default/files/eng_henriksen_tab2_mh.png


Table 3 shows how well newborn infants were doing
immediately after the birth, as measured by Apgar
scores related to the planned mode of delivery,
gestation period and mother’s age.

The regression analysis showed that there was a
significant difference in the odds ratios for an Apgar
score of <7 at 5 minutes between the ‘planned vaginal
delivery’ and ‘planned caesarean section’ groups, and
for gestational age <37 and ≥37 weeks. The material
included only 12 extremely low Apgar scores (<4), 11
of which were in the ‘planned vaginal delivery’ group
and one of which was in the ‘planned caesarean
section’ group (not shown in the tables).

We have therefore assembled all infants with an Apgar
score of <7 in one group for the purpose of regression
analysis. The unadjusted figures reveal that in the
‘planned vaginal delivery’ group the odds that the
infant would have an Apgar score of <7 were 12 times
higher than in the ‘planned caesarean section’ group.
The latter remained virtually unchanged when adjusted
for gestation period and mother’s age.

https://sykepleien.no/sites/default/files/eng_henriksen_tab3_mh.png


At prematurity, the odds of an Apgar score of <7 at 5
minutes were three times higher than if the delivery
was at full term (table 3). When we compared the
number of infants with a low Apgar score in the two
time periods, we found no significant differences (not
shown in the tables).

The main findings of this study show that more
women with breech presentation were selected for a
planned caesarean section at Ullevål as from 2001.
After 2007, this percentage share fell, giving way to a
rising percentage share of women who were selected
for a planned vaginal delivery. In 2012 the percentage
shares allocated to the two groups were virtually
identical. The indications for planned and emergency
caesarean section varied when the study period was
split into two.

The difference was greatest for the indications ‘lack of
birthing progress’ and ‘failed induction of labour’ for
emergency caesarean sections. The incidence of the
indication ‘mother’s wish/fear of birth’ was equal in
both periods. There were more infants with a low
Apgar score at 5 minutes in the ‘planned vaginal
delivery’ group.

Throughout the study period, Ullevål Hospital
practised selection of breech presentation pregnancies
for vaginal delivery at a gestational age of ≥34 weeks.
In 2000, the percentage share of breech presentation
pregnancies selected for a planned caesarean section
was 37.1, a few percentage points below the national
average (16). The practice resulted in 62.9 per cent
being selected for planned vaginal delivery.

Discussion

«There were more infants with a low Apgar score at
5 minutes in the ‘planned vaginal delivery’ group.»

More caesarean sections after the TBT study



After the publication of the TBT study in October
2000 (6), the percentage share of women selected for a
planned caesarean section rose in Norway, like in other
countries (7, 17). In 2003, the percentage share of
women selected for a planned caesarean section at
Ullevål was 65.6, and the situation had reversed
compared to the period prior to the publication of the
TBT study. In the years prior to TBT, practice at
Ullevål was based on the Norwegian Obstetrics
Guidelines 1998 (18).

The report issued by the Norwegian Centre for Health
Technology Assessment (SMM) in 2003 concluded
that the current recommendations, dating from 1998,
involving the selection of certain breech pregnancies
for vaginal delivery, should remain in place (5). The
conclusion supports the practice at Ullevål Hospital
prior to the year 2000.

Nevertheless, the figures in our study show that the
practice at Ullevål is likely to have been influenced by
the TBT study, considering the fall in planned vaginal
deliveries. This finding is supported by an historic
review article by Bergsjø, in which an increase in the
use of caesarean section was observed immediately
following the publication of the TBT study (8).

In the years following the publication of the TBT
study, other obstetric practices have published results
from studies based on populations that better match the
clinical practice at Ullevål before 2001. These studies
provide more nuanced conclusions (12, 19–21).

Breech delivery skills training



It may seem as if the discipline of obstetrics has
gradually taken on board the complications that
caesarean sections may involve for mother and child in
connection with the intervention and in connection
with any subsequent pregnancies and births (13, 22).
Additionally, the practice of conducting a planned
caesarean section for all breech presentation
pregnancies may well result in a loss of skills among
clinicians. This loss of skills may in turn have an
impact on patient safety.

There will always be birthing women arriving at
maternity units with an undiscovered breech
presentation. Of the breech presentations included in
our study, 368 (12.3 per cent) were undiscovered at
≥34 weeks gestation, and 52 per cent of these were
delivered vaginally (not shown in the tables). In these
instances, the skills of the obstetric team may have
been pivotal to the outcome of the birth for mother and
child.

Ullevål Hospital has been organising systematic cross-
disciplinary skills training sessions in emergency
obstetrics since January 2008. Breech delivery has
featured on the rolling programme of topics
approximately every two years. Auxiliary children’s
nurses, doctors and midwives take part in skills
training every 16 to 18 months, according to
interviews with the Skills Training Officer at Ullevål.

«There will always be birthing women arriving at
maternity units with an undiscovered breech
presentation.»



Breech presentation deliveries at Ullevål maternity
unit have traditionally followed the recommendations
of the Obstetrics Guidelines, which remained the same
throughout the study period (18). The guidelines
describe the procedure for breech deliveries as follows:
‘Normal delivery is the main method. The infant is
delivered spontaneously until the umbilicus is seen,
after which the obstetrician actively extracts the
shoulders and head’ (18, p. 130).

We found that indications for both planned and
emergency caesarean sections changed over the course
of the study period. The indications ‘lack of progress,
dilation phase’ and ‘lack of progress, expulsion phase’
in the ‘emergency caesarean section’ group tripled
from period one to period two. This change may
perhaps be explained by the fact that we have more
knowledge about how an extended period of labour
may negatively affect the infant (23).

Breech births represent a risk and may involve an
extended period in labour (1). Emergency caesarean
sections based on this causal chain may seem
reasonable, as the desirable outcome will always be a
healthy mother and a healthy child. The percentage
share of planned caesarean sections based on the
indication ‘mother’s wish/fear of birth’ was virtually
the same in both mode of delivery groups for both
periods.

‘Mother’s wish/fear of birth’ was the second most
frequent indication in the ‘planned caesarean section’
group during both periods. These women meet the
selection criteria for vaginal delivery, but do not wish
or are afraid to give birth vaginally if the fetus presents
in a breech position (20).

Anxious about vaginal delivery

«Pregnant women may be anxious about vaginal
breech deliveries due to information received
through the media or from healthcare personnel.»



Pregnant women may be anxious about vaginal breech
deliveries due to information received through the
media or from healthcare personnel. It is therefore
important that all information provided about
outcomes is correct, and that details are accurate in
respect of the facilities available at the maternity unit
concerned (24).

The percentage share of caesarean sections based on
‘mother’s wish/fear of birth’ is relatively similar in the
two periods. This may suggest that the pregnant
women have received no new evidence-based
information. Alternatively, they dare not trust the new
results.

Our analyses show that there were higher odds of
giving birth to an infant with a low Apgar score in the
‘planned vaginal delivery’ group compared to the
‘planned caesarean section’ group. There were few
newborn infants with a low Apgar score, which may
explain the wide confidence interval. Our analysis
adjusted for gestation period and mother’s age.

Our material did not include enough details or
sufficiently good data to examine other factors that
may influence the Apgar, such as a high body mass
index (25) or mother’s smoking habits (26). The
results must therefore be interpreted in this light.

A low Apgar score may suggest that the well-being of
the newborn is below optimal immediately after
delivery, which is therefore an undesirable outcome
(27). A low Apgar score may be associated with
underlying factors, maternal or fetal illness, or
pregnancy complications, or it may be associated with
the delivery, or the fact that the fetus presented in a
breech position.

What influences a low Apgar score?



For newborn infants with an Apgar score of <7 at 5
minutes after birth, there may often be a brief period
before the infant recovers (19). A poorer prognosis is
expected for those with an Apgar score of <4 at 5
minutes, and they will probably need a period of
observation and/or treatment after birth (15).

The risk of a low Apgar score in connection with
breech delivery has been described in several studies
(19, 20, 27), but this risk has been approached in
different ways. In Norwegian (20, 26) and Finnish
studies (19) the risk is recognised, but selecting certain
pregnancies for planned vaginal delivery is still the
recommended practice.

An important point in this context is that the
researchers found no differences after two years,
despite the increased risk of mortality and morbidity
among those who had a planned vaginal delivery in the
TBT study (29). Although we saw a change in clinical
practice with respect to the planned mode of delivery
during the study period, there was no difference in the
percentage share of infants with a low Apgar score
when the period was split into two.

The maternity unit at Ullevål Hospital is the largest in
Norway, thus providing a sizeable volume of material
for our study. It is a strength that the data were
obtained from the unit’s registry of births, which has
been subjected to multiple quality control procedures
in order to ensure that the records are correct. Apgar
scores are important and useful assessments of
outcomes for newborn infants immediately after birth
(30).

Strengths and weaknesses of the study



However, the weakness of the Apgar score as a method
is the fact that it is based on a subjective assessment. A
supplementary blood gas analysis of the umbilical cord
pH would have given a more objective answer to
whether, and to what extent, the fetus has been
exposed to stress during birth (31). The data from
Ullevål included recorded blood gas analyses for 40
per cent of deliveries in the ‘planned vaginal delivery’
group, so umbilical cord pH could not be used to
measure outcomes.

Another weakness associated with the registry data is
the absence of follow-up data about the well-being of
infants with a low Apgar score. The methods used in
our analyses require independent data. We have not
allowed for a potentially increased dependency
between observations made in 2000 and 2001, for
example, compared to observations made in 2000 and
2006.

Our analysis of the clinical practice at Ullevål with
respect to modes of delivery for women with breech
presentation shows that practice may have been
influenced by the results of the Term Breech Trial
(TBR), which were published in 2000. In 2007 we saw
a beginning return to pre-TBT practice, although the
percentage share of planned vaginal deliveries never
reached the same heights as before the study.

We found a larger percentage share of infants with a
low Apgar score at 5 minutes if the mother was in the
group selected for a planned vaginal delivery, and if
the infant was born before full term. Despite changes
in clinical practice during the study period, there was
no difference with respect to the number of infants
with a low Apgar score when the study period was
split into two.

Conclusion
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