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Abstract

Objective The aim of this study is to evaluate whether

induction of breech delivery at term is feasible and safe for

mother and child compared with spontaneous vaginal

breech delivery.

Study design A total of 268 singleton term breech

deliveries with an attempted vaginal delivery were identi-

fied in a single-center retrospective observational study.

Out of these, 73 cases had an induction of labor for various

medical and obstetric reasons and were compared to 195

spontaneous singleton breech deliveries. The main out-

come measure was the mode of delivery. Secondary out-

comes included maternal and neonatal morbidity and

mortality.

Results The vaginal delivery rate in the induction group

was 64.4 % compared with 80 % in the spontaneous

delivery group. No statistical differences were observed

between the two delivery groups regarding neonatal and

maternal morbidity and mortality.

Conclusions The vaginal delivery rate was significantly

lower in induced than in spontaneous breech deliveries.

The neonatal and maternal morbidity and mortality rates

were similar implying that induction in breech delivery is

an option and it is time for clinical reappraisal.

Keywords Breech presentation � Mode of delivery �
Cesarean � Mortality � Morbidity � Induction

Introduction

Cesarean section rates are increasing worldwide. Cesarean

delivery is associated with short- and long-term risks and

consequences, such as surgical complications, admissions

to intensive care units, and higher costs, compared with

vaginal delivery [1–3]. Breech presentation is one of the

main indications for primary cesareans, covering up to

17 % of all cases [4, 5]. The safety of vaginal breech

delivery has been debated regularly over the last decades.

The term breech trial by Hannah ME conducted in 2000 is

one of the reasons for this [6], as the trial recommended

delivery by cesarean section for all breech presentations

[6].

Many other studies have shown since then that sponta-

neous vaginal breech delivery is in the long-term per-

spective safe for both the mother and child if women are

selected to trial of labor carefully and labor management

takes place in an appropriate obstetric setting [4, 7–13].

The British, Canadian, French and German associations of

obstetricians and gynecologists have defined guidelines to

determine under which circumstances breech presentation

is recommended for vaginal delivery [14–17].

Induction of labor in vertex position is a common

obstetric procedure since induction rates of approximately

20 % of all pregnancies in low perinatal risk countries have

been reported [18, 19]. In contrast, induction of labor in

breech presentation is a bit controversial and rarely prac-

ticed. Only few studies with small sample sizes

(N = 13–53) have been published in the English literature

[20–22]. These studies, albeit few have shown favorable
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maternal and neonatal outcomes in breech delivery

inductions at term.

International guidelines for breech delivery are discor-

dant on the topic of induction. The guidelines of the

Society of Obstetricians and Gynaecologists of Canada do

not recommend the induction of breech labor [14]. The

Royal College of Obstetricians and Gynaecologists (UK)

states that induction for breech presentation may be con-

sidered if individual circumstances are favorable [17].

Other guidelines like the German, French and US-Ameri-

can do not mention induction of labor for breech presen-

tation at all [15, 16, 23]. On the other hand, induction of

breech delivery is used in well-known centers all over

Europe including Bergen, Frankfurt, Hamburg, Paris and

Tel Aviv [7, 22, 24] (Louwen and Albrechtsen, personal

communication). At Helsinki University Hospital induction

of labor in breech presentation is performed for obstetric

indications with the woman’s consent, if all criteria for

vaginal breech delivery are fulfilled.

The aim of this study was to assess the effectiveness of

induction of labor in breech presentation at term and its

maternal and neonatal safety.

Materials and methods

The study was a retrospective observational comparative

study. It was performed at the Helsinki University Central

Hospital in Finland with 10,500 deliveries annually. All

breech deliveries from October 2011 to December 2013

were analyzed. The comparison was performed between all

singleton, induced and spontaneous breech labors at term.

Preterm deliveries, antepartum stillbirths, twin pregnan-

cies, and fetuses with severe malformation were excluded

from the study. Even though these groups were excluded

from the study, induction of labor is a routine procedure at

Helsinki Central University Hospital for preterm breech

deliveries, antepartum stillbirths and twin pregnancies with

either of the fetuses being in breech position if the criteria

for the breech delivery are fulfilled and an induction is

considered indicated. During the study two infants with

severe malformation were born. The two infants with

congenital heart defect underwent a spontaneous vaginal

breech delivery with normal outcomes.

The criteria for vaginal breech delivery at Helsinki

University Central Hospital are: (a) the mother is willing to

deliver vaginally; (b) the woman’s pelvic measurements

are confirmed by magnetic-resonance pelvimetry, (conju-

gata vera [11.5 cm, interspinous diameter [10 cm and

intertuberous diameter [10 cm); (c) the estimated fetal

weight is less than 4000 g evaluated by ultrasound; (d) the

fetus is in frank, complete or incomplete breech position

with the head in a flexed position; (e) the fetus does not

suffer from an intrauterine growth restriction. An ultra-

sound examination is mandatory before delivery for

determining fetal weight and the position of the fetal head

and legs. All breech deliveries are always handled or gui-

ded by a consultant. The Løvset and Mauriceau Smellie

Veit maneuvers are standard procedures for breech deliv-

ery at Helsinki University Central Hospital if manual

assistance is needed during delivery.

The patient information including clinical and socio-

demographic details was collected retrospectively from

maternal and neonatal electronic records and from the

hospital discharge registry including data regarding medi-

cal and obstetric history, indications of induction and the

mode of delivery.

Induction of labor was defined as cervical ripening, an

induction with oxytocin infusion or with amniotomy. For

women with an unripe cervix (Bishop points \6) two

methods of induction were used: labor was induced either

with prostaglandin E1 if necessary in combination with

oxytocin infusion or a balloon catheter was used in com-

bination with oxytocin if necessary. An amniotomy was

permitted for augmentation. For mothers with a ripe cervix

(Bishop points[6) oxytocin induction was chosen alone or

in combination with an amniotomy. The study received

approval from the regional research committee of the

medical faculty of Helsinki University.

Vaginal delivery rate was chosen as the primary out-

come. Failure of induction of labor was defined as a sec-

ondary cesarean section during labor. Maternal, neonatal

mortality and morbidity were chosen as secondary out-

comes. Neonatal morbidity was defined as: (a) an umbilical

arterial pH of\7.00; (b) an umbilical arterial base deficit of

less than -12 mmol/L; (c) an admission to the neonatal

intensive care unit for more than 24 h; (d) low Apgar

scores, defined as less than six at 5 min; (e) a traumatic

event during labor; (f) moderate or severe neonatal

encephalopathy. The mortality rate of all breech deliveries

was reviewed. Categorical variables were compared using

the Chi-squared test. The Wilcoxon signed range test was

used to compare continuous variables. A P value of\0.05

was considered significant. All analysis was carried out

using SAS 9.2. (SAS-Institute, Cary, USA). Good practice

methods for retrospective database studies were considered

[25]. The reporting of this study conforms to the STROBE

statement.

Results

During the study period 24884 deliveries took place with

1082 fetuses in breech position. This resulted in a rate of

4.6 %. Out of all 1082 breech deliveries 792 were deliv-

ered at term. A total of 268 women met the inclusion
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criteria of the study. In 73 cases the labor was induced, and

in 195 cases the delivery started spontaneously and the

remaining 518 women underwent an elective cesarean

section (Fig. 1).

The indications for induction were diverse (Table 1). In

the induction group 23 women were induced with pros-

taglandins, 28 women were induced with a balloon cathe-

ter, 16 women were induced with oxytocin infusion and six

women underwent amniotomy. The mode of induction did

not affect the success rate of the vaginal delivery. The

women in the control group were comparable regarding

their general characteristics (Table 2). The following sig-

nificant differences between the two groups were observed:

the second stage of labor was significantly longer in the

induction group, there were more cases of diabetes in the

induction group and the gestational age was higher in

the induction group.

Table 3 shows the delivery, neonatal and maternal out-

comes. In the induction group 64.4 % of the women

delivered vaginally. The vaginal delivery rate in the

spontaneous delivery group (80 %) was significantly

higher (p B 0.01) than in the induction group. Neonatal

morbidity was rare in both groups, with no significant

differences between the groups. Five infants were born

with an umbilical artery pH-rate of less than 7.00 in the

spontaneous group (2.6 %), whereas none was born with

low pH in the induction group. There were no infants with

a cord-blood base deficit level of lower than -12 in the

Total deliveries     
24 884 n  

Breech deliveries 
1 083 n

Singleton term 
breech 

deliveries 792 n

Trial of induced 
breech delivery 73 n 

Vaginal delivery         

47 n 

Cesarean delivery

26 n 

Planned cesarean 
section

518 n 

Trial of spontaneous 
breech delivery 195 n

Vaginal delivery

156 n

Cesarean delivery

39 n 

Exclusion of:

-2 Stillbirths

-2 Chromosomal 
defects

-2 heart malformations

Exclusion of:               
152 twin deliveries 

with at least one fetus 
in breech position

Exclusion of:               
139 preterm singelton 

breech deliveries 
(Stillbirths 9 n)

Exclusion of:  23801 
deliveries with the 

fetus in vertex 
presentation     

Total vaginal 
delivery rate 

25.7% 

Fig. 1 Study flowchart

Table 1 Fetal and maternal primary indications for induction

Indication n: 73

Post-term pregnancy 25

Delayed delivery after spontaneous rupture of membranes 24

Pre-eclampsia 10

Diabetes 3

Other 11

Arch Gynecol Obstet (2016) 293:549–555 551

123



induction group compared to seven in the spontaneous

delivery group. In the induction group one infant (1.4 %)

received an Apgar score of less than six at 5 min, while

three infants in the spontaneous vaginal delivery group had

an Apgar score of less than six at 5 min (1.5 %) (Table 3).

Three infants in the induction group and four in the

spontaneous group needed an admission to the neonatal

intensive care unit for more than 24 h. There were no cases

of neonatal birth trauma or moderate or severe neonatal

encephalopathy detected in either group.

Table 2 Characteristics of women with induced vs. spontaneous breech delivery

Variable Induced breech delivery

73 n (n or mean)

% or range Spontaneous breech

delivery 195 n (n or mean)

% or range P value

Age (years) 31.6 (4.9) 22–45 32.2 (4.3) 20–43 0.2313

Height (cm) 169 (5.6) 158–180 167.1 (5.5) 158–179 0.09

Weight (kg) 66.3 (10.8) 47–102 63.5 (10.4) 44–99 0.09

BMI 23.4 (4.2) 16–37 22.7 (3.6) 18–37 0.37

Gender (boy) 25 34.2 % 83 42.6 % 0.22

Primiparity 47 64.4 % 119 61 % 0.61

Smoking 1 1.4 % 10 5.1 % 0.17

Gestational diabetes 6 8.2 % 14 7.2 % 0.77

Hypertension 8 11 % 7 3.6 % \0.05

Attempted cephalic version 31 52.5 % 63 52 % 0.7

Previous cesarean section 1 1.4 % 7 3.6 % 0.34

Gestational age (weeks at delivery) 39.9 (1.5) 36–42 39.6 (1.1) 37–42 \0.05

Gestational week C 41 26 36.1 % 23 11.8 % \0.01

Birth weight (g) 3281 (425) (2085–3980) 3263 (431) 2406–4260 0.35

Birth weight (\2500 g) 5 6.9 % 4 2 % 0.07

Birth weight (2500–4000 g) 68 91.1 % 188 97.4 % 0.3

Birth weight ([4000 g) 0 3 1.6 %

Arterial umbilical pH 7.2 (0.1) 7.2 (0.1) 0.8

II delivery stage (min) 33.9 (20.4) 1–121 17.9 (16.2) 1–91 \0.01

Table 3 Neonatal and maternal outcome: induced breech vs. spontaneous delivery, adjusted for gestational age, parity, diabetes, neonatal birth

weight and mothers height

Variable Induced breech delivery

73 n (n or mean)

% or range Spontaneous breech

delivery 195 n (n or mean)

% or range P value

Umbilical arterial pH\7.00 0 0 % 5 2.6 % 0.17

Arterial cord-blood base deficit of B-12 0 0 % 7 3.6 % 0.1

Apgar score\6 at five min 1 1.4 % 3 1.5 % 0.93

Neonatal unit admittance[24 h 3 4.1 % 5 2.6 % 0.68

Metabolic acidosis

(pH\ 7.00 and base deficit of B-12)

0 0 % 1 0.5 % 0.36

Intrapartum stillbirths 1 1.4 % 0 0 %

Neonatal mortality 0 0 % 0 0 %

Arterial pH 7.25 7.07–7.41 7.25 7.00–7.48 0.06

Moderate or severe neonatal

encephalopathy

0 0 % 0 0 %

Birth trauma 0 0 % 0 0 %

Cesarean section 26 35.6 % 39 20 % \0.01

Total blood loss (ml) 539 (361) 150–2200 557 (421) 150–2600 0.42

Hospital stay post-partum (days) 3 (1.3) 1–8 3 (1.1) 1–6 0.86

Adjusted for birth weight, height of the mother, parity and gestational age
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The overall stillbirth rate (antepartum and intrapartum)

at Helsinki Central University Hospital during the study

period for all pregnancies with the fetus in breech positions

was 1.1 % (N = 12/1082). Stillbirth within this study was

defined as a fetal death that occurred after 20 weeks of

gestation. Only one stillbirth occurred intrapartum during

the study period. The stillbirth rate for fetuses in cephalic

presentation was 0.3 % during the study period (data not

shown) at the studied hospital. In preterm breech deliveries

the rate was 6.4 % with altogether nine cases being

intrauterine stillbirths (N = 9/139). The mortality rate in all

term breech deliveries was 0.4 % (N = 3/792) and 1.1 % in

all attempted vaginal breech deliveries at term (N = 3/270)

at Helsinki Central University Hospital. The only intra-

partum stillbirth at term occurred in the induction group.

This results in an intrapartum mortality rate of 0.4 %

(N = 1/270). The mother had an induction of labor post

term in week 41 ? 0. She delivered a stillborn baby during

an emergency cesarean section in the first phase of labor.

The fetus suffered from nuchal cord complications (Fig. 1).

Maternal outcomes were similar in post-partum bleed-

ing, the length of hospital stay and in the occurrence of

vaginal tears. Due to placenta accreta one emergency

peripartum hysterectomy was performed in the sponta-

neous labor group. This woman had had a cesarean section

in her previous pregnancy.

The total number of vaginal breech deliveries increased

from 20.0 to 25.7 % (N = 203) during the study period due

to induction of labor (Fig. 1).

Conclusions

The main finding of this study was that the vaginal delivery

rate of 64 % in induced labor with the fetus in breech

presentation was significantly lower than the vaginal

delivery rate in spontaneous breech deliveries (80 %) at

term. The second stage of labor was significantly longer in

induced than in spontaneous breech deliveries. The study

also showed that induction of labor was not associated with

an increased risk of neonatal morbidity. Overall, induction

of breech delivery is a realistic option in carefully selected

cases and significantly decreases cesarean section rates in

this patient segment.

The higher cesarean section rate in the induction group

was expected, as induction of labor was associated with an

increased risk for secondary cesarean sections. The vaginal

delivery rate after induction in breech position is compa-

rable to the vaginal delivery rate for induced deliveries

with the fetus in cephalic presentation as shown by a

Cochrane review by Liu with a vaginal delivery rate of

73–74 % [18]. It is also comparable with the vaginal

delivery rates of 79.7 % after successful cephalic version

and induction of labor [26]. Induction of delivery with the

fetus in vertex position is common practice [18], while

induction in breech presentation is controversial [14–17]. It

has been performed and reported rarely so far. During the

last 35 years only three studies have addressed this topic in

the English-language literature. These studies had small

number of women (N = 13–53) and reported quite similar

vaginal delivery rates ranging from 50 to 66 %. The

induction groups in these studies were compared to spon-

taneous breech deliveries, cephalic deliveries or planned

cesarean sections in breech position [20–22].

Neonatal mortality and morbidity were chosen as sec-

ondary outcomes. The results of this study show that

neonatal adverse effects like umbilical arterial pH\7.00;

umbilical arterial base excess of more than -12; 5 min

Apgar score\6; admission to the neonatal intensive care

unit for more than 24 h and fetal mortality rate were sim-

ilar for spontaneous and induced vaginal breech deliveries.

These results confirm the findings of earlier breech

induction studies, which did not show any significant dif-

ferences in the rates of low Apgar score, asphyxia, birth

trauma and maternal morbidity when compared to appro-

priate control groups [20–22].

There was no neonatal mortality in the study groups.

However, the perinatal mortality rate in breech deliveries

appears to be generally higher at different gestational age

compared to the overall mortality rate of fetuses in cephalic

presentation. The perinatal mortality rate is especially high

for preterm breech deliveries. The higher rate cannot be

explained by the higher rate of breech presentation in

preterm fetuses only, as the prevalence of breech presen-

tation during pregnancy starts decreasing from 33 % at

20th week to 4–6 % at term [27]. Factors associated with

an increased risk of poor fetal outcome are associated with

fetal breech presentation [28] and include fetal growth

retardation, fetal malformations, polyhydramnion, oligo-

hydramnion, placenta praevia, and short umbilical cord

[28, 29].

The study shows that the stillbirth rate of 1.1 % in

breech position is higher than the reported 0.3 % stillbirth

rate for fetuses in cephalic presentation. Breech presenta-

tion itself might be a risk factor for stillbirth. The stillbirth

rate in breech deliveries at term was 0.4 % in this study (3

out of 792 pregnancies). This rate is high compared to the

overall risk of stillbirth at term [29]. The overall risk of

stillbirth at term increases with gestational age from 2.1 per

10 000 (0.02 %) in ongoing pregnancies at 37 weeks of

gestation up to 10.8 per 10 000 (0.11 %) in ongoing

pregnancies at 42 weeks of gestation [30]. The intrapartum

mortality rate was 1.4 % in the induction group and 0.5 %

for all vaginally delivered neonates at term. The stillbirth

was caused by multi-loop nuchal cord complication during

the latent phase of the delivery. It was neither directly
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related to vaginal breech delivery nor to the induction

itself. The intrapartum stillbirth could have been prevented

with a more careful supervision or an elective cesarean

section. The very same applies to most term and post-term

stillbirths in cephalic presentation as well since most of

them are theoretically preventable with an in-time elective

cesarean section or induction of labor. The trend towards a

higher stillbirth rate at term for fetuses in breech position

might indicate that delaying delivery to term or post term

could be especially detrimental for fetuses in breech pre-

sentation. An earlier induction might be reasonable, as

fetuses in breech position seem to be at higher risk than

fetuses in vertex position. The overall risk of stillbirth at

term increases with gestational age from 2.1 per 10,000

ongoing pregnancies at 37 weeks of gestation up to 10.8

per 10,000 ongoing pregnancies at 42 weeks of gestation.

At 38 weeks of gestation, the risk of expectant manage-

ment carries a similar risk of fetal death as delivery, but

after that the mortality risk related to expectant manage-

ment is higher than the risk of delivery (39 weeks of ges-

tation: 12.9 compared with 8.8 per 10,000; 40 weeks of

gestation: 14.9 compared with 9.5 per 10,000; 41 weeks of

gestation: 17.6 compared with 10.8 per 10,000) [30]. The

mortality rate of this study was comparable to the mortality

rate found in previous breech labor studies (Vlemmix:

1.7 %; Goffinet: 0.08 % and Hannah: 1.3 %) [6, 7, 31]. As

expected, maternal morbidity was similar in both groups

due to the selection criteria of patients for the study.

This study had some limitations: it did not have the

statistical power to generalize data regarding the outcome

of the infants. It can also be considered a limitation that the

study was retrospective and not randomized. A random-

ized, prospective study is, however, difficult to set up due

to the medical and ethical problems. The study group was

small, although this study had the largest population in the

literature written in English [20–22]. The low number of

cases was due to the rarity of breech presentation combined

with the fact that both the mother and the baby had to fit to

several criteria for a safe vaginal delivery. One of the

strengths of this study was that it was conducted at a single

unit where clinical routines were uniform and the staff was

experienced in handling breech deliveries.

The vaginal delivery rate in induced breech deliveries at

term is similar to the reported rate of induced deliveries

with the fetus in cephalic presentation, but lower than the

delivery rate of spontaneous breech deliveries in the pre-

sent study. External cephalic version is a known and safe

possibility of primary prevention of cesarean section [32].

This study has shown that induction of labor might be an

additional tool after unsuccessful external version to pre-

vent primary cesarean section. The neonatal outcome after

breech induction seems to be similar to that of spontaneous

breech deliveries.
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