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ABSTRACT 
Objectives: To compare a perinatal outcome in breech presentation depending on different modes of vaginal breech 
delivery (VBD). 

Material and methods: Over the course of 13 years (2005–2018), perinatal outcome of newborns was compared among 
98 singleton pregnancies (64 term pregnancies and 34 preterm pregnancies) completed with VBD divided into six groups 
depending on the mode of delivery used (Bracht, Müller, Thiessen, classical arm release, Mauriceau-Levret-Veit-Smellie 
(MLVS), and Vermelin´s spontaneous vaginal delivery). Also, maternal demographic parameters were observed. 

Results: Of 98 singleton pregnancies, the most frequently used mode was Thiessen (35.71%), followed by MLVS technique 
(25.51%), Bracht (22.45%), Vermelin (13.27%), classical arm release (2.04%) and Müller (1.02%). Newborns with Apgar 
score ≤ 7 at 5 min. were transferred to the neonatal intensive care unit (NICU), which included 15.31% of newborns (total 
15 newborns: 1 term and 14 preterm newborns). The incidence of episiotomy was 63.27%. Seventy-point five percent of 
women included in the study were ≤ 35 years of age, and 37.76% were multiparas. Delivery was induced in 7.14% cases. 

Conclusions: Less- traumatizing actions during VBD have less harmful consequences and better perinatal outcome. 
Lower Apgar score was noted with the aggressiveness of the mode of VBD. 
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INTRODUCTION 
Breech presentation occurs in 3–5% of term newborn. 

While that percentile is higher for preterm newborns (about 
20% of newborns), vaginal delivery of breech presentation 
(VBD) has been the tradition since the 1st century AD. Con-
temporary vaginal delivery of breech presentation began in 
the middle of the 20th century with Bracht who published 
a new method, which was named after him, with minimal 
interventions for delivering breeches [1]. After that, more 
and more research had begun in the field of minimal in-
vasive methods in vaginal breech delivery. Later, Vermelin  
and Thiessen introduced the technique of passive breech 
management with spontaneous or supported VBD without 
obstetric intervention [2]. Known methods of delivery accord-
ing to Müller, Bickenbach, Mauriceau- Lovret- Veit- Smellie 
and Lövset are used in case of hand and head retention [3, 4].  
The Term Breech Trial in 2000 showed a bad perinatal out-

come and maternal outcome after VBD [5]. After that study, 
the number of caesarean deliveries increased rapidly in more 
countries. Recent studies show that there is no difference  
in perinatal outcome between vaginal and caesarean deliv-
ery [6]. Moreover, they show that elective caesarean delivery 
is related to abnormal immune response in a newborn, 
which could possibly explain why children and adults deliv-
ered by caesarean section are at greater risk of developing 
immune diseases and a long-term morbidity (Mb. Chron, 
allergic diseases, diabetes mellitus, attention deficit hyper-
activity disorder (ADHD), autism, etc.) [7, 8]. Also, elective 
caesarean delivery increases the risk of maternal complica-
tions (bleeding, infection, thromboembolism) and complica-
tions in other pregnancies (invasive malplacentation, scar 
pregnancy, uterine rupture, hysterectomy) [9]. The aim of 
this study was to compare perinatal outcome depending 
on the mode of VBD. 
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MATERIAL AND METHODS 
The perinatal outcomes of 98 VBD were reviewed ret-

rospectively from 2005–2018 at the Department of Gyne-
cology and Obstetrics, Clinical Hospital ‘Sveti Duh’, Zagreb. 

Criteria for VBD at term pregnancy included: 
 Ū Normal pelvimetry ; 
 Ū Ultrasonographical estimated fetal weight (< 3,800 g);
 Ū Completed or frank breech presentation;
 Ū Absence of fetal and maternal comorbidity (gestational 

diabetes mellitus (GDM), hypertension, oligohydram-
nios, intrauterine growth restriction (IUGR));

 Ū Fetal head flexion. 
All deliveries were observed by a senior obstetrician  

and a pediatrician- neonatologist in the delivery room with 
continuous cardiotocographic (CTG) fetal monitoring. Preg-
nant women and newborns were divided into six groups de-
pending on the mode of VBD used (Bracht, Müller, Thiessen, 
classic arm release, Mauriceau-Levret-Veit-Smellie (MLVS)  
and Vermelin). Also, the incidence of episiotomy, the course 
of labor (spontaneous, induced), maternal age and parity 
were observed. In perinatal outcome of newborns, birth 
weight and length of newborns, gestational age and an Ap-
gar score at 1 and 5 minutes after delivery were observed. 
Statistical analysis made by Kruskal-Wallis test with a statisti-
cal value of p < 0.001 included a percentage calculation and 
a multivariant analysis.

RESULTS 
During the period of 2005–2018, there were total of 

1,510 singleton breech deliveries at the Department of Gy-
necology and Obstetrics Clinical Hospital “Sveti Duh”. By 
caesarean section, 1,412 newborns were delivered while 
98 newborns were delivered vaginally. 

Twenty-three out of the 1,412 newborns delivered by 
caesarean section required transfer to neonatal intensive 

care unit (NICU). Most women in this group were < 35 years 
(78%). Also, most women were multiparas (71%). 

The most frequently used breech delivery mode during 
vaginal delivery was Thiessen (35.71%), followed by MLVS 
(25.51%), Bracht (22.45%), Vermelin (13.27%), classical arm 
release (2.04%) and Müller technique (1.02%). 

Table 1 shows maternal demographic parameters (age 
and parity), the course of labor (spontaneous, induced) 
and the incidence of episiotomy depending on the mode 
of vaginal delivery. Seventy-point five percent of women 
included in the study were ≤ 35 years of age, and 37.76% 
were multiparas. There is no statistically significant dif-
ference between the years or parity of pregnant women  
in groups of different methods of assistance during VBD. Sev-
en-point fourteen percent of labors were induced because 
fetal growth restriction without hypoxia, uterine inertia  
in term pregnancy and oligohydramnios and the incidence 
of episiotomy was 63.27% with the top of incidence by 
Thiessen mode. 

Table 2 shows perinatal outcomes depending on  
the mode of VBD. This includes birth weight and length, 
gestation age and an Apgar score at 1- and 5-minute marks 
after labor. More than half of the newborns were born  
in term, 38–42 gestation week (65.31%). Seventy-four-point 
forty-nine percent of newborns had a weight > 2,500 g  
and 47.96% had a length 46–50 cm. 

An Apgar score > 7 at the 5-minute mark had 100% of 
newborns delivered by Thiessen mode, 90.9% by Bracht, 
76.00% by MLVS, 61.5% by Vermelin, 50% by classical arm 
release and 0% by Müller technique. There were 34.69% 
of preterm newborns delivered between 22–37 gesta-
tion week. The most preterm newborns were delivered by 
Thiessen (29.41%) and MLVS technique (29.41%) followed 
by Bracht (17.65%), Vermelin (17.65%), Müller (2.94%) and 
classical arm release (2.94%). Fifteen-point thirty-one per-

Table 1. Maternal demographic data

Delivery mode

Bracht Thiessen Müller MLVS Classical arm release Vermelin

Total of cases 98 22 (22.45%) 35 (35.71%) 1 (1.02%) 25 (25.51%) 2 (2.04%) 13 (13.27%)

Maternal age  

≤ 35 69 (70.50%) 14 26 1 20 2 6

> 35 29 (29.50%) 8 9 5 7

Parity

nultipara 37 (37.76%) 8 13 1 8 1 6

multipara 61 (62.24%) 14 22 17 1 7

Course of labor

spontaneous 22 30 1 23 2 13

Induced 5 2

Episiotomy 62 (63.27%) 14 (63.64%) 26 (74.29%) 0 (0%) 18 (72.0%) 0 (0%) 4 (30.77%)
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cent (15/98) of all included newborns were transferred to  
the NICU, all who had an Apgar score ≤ 7 at the 5-minute 
mark. Fourteen out of 15 newborns transferred to NICU 
were preterm. Most newborns transferred to NICU were 
delivered by MLVS (40%). 

With classical arm release, transfers of newborns to  
the NICU was 50%, MLVS (24%), Vermelin (38.46%) and Bracht  
mode (9.09%). Only one newborn transferred to the NICU 
was a term. It was delivered by the Bracht method. Reason 
for a low Apgar score in 5 minutes was a result of compli-
cated obstetrics techniques (MLVS, Müller, classical arm 
release) and early maladaptation. All other newborns were 
preterm, and it is an increased risk for a necessary transfer 
to the NICU. 

Higher Apgar scores and less transfers to the NICU were 
noticed with less-traumatizing assistance during VBD. 100% 
of the newborns delivered by the Thiessen mode required 
no other treatment. The percentage decreased in other 
more active delivery modes (p < 0.001) and the lowest was 
through delivery by the Müller technique. 

During vaginal delivery, intrapartum complications (im-
possible head extraction, cervical spasm, the use of forceps, 
umbilical prolapse, etc.) or traumatic injury to newborns 

(intracranial hemorrhage, musculoskeletal lesion, bone 
fracture, etc.) were not recorded. 

DISCUSSION 
In 2002, there was a trend in the US and EU to perform 

caesarean delivery for term singleton fetus in a breech pres-
entation [10]. Eighty-six-point nine percent of newborns in 
the United States were delivered by elective caesarean sec-
tion. According to that, the number of obstetricians with 
experience and skills required to VBD has reduced. This prob-
lem is also present in major medical clinics where education 
is conducted because there is not enough VBD which would 
enable an adequate education of future obstetricians [11]. 

The trend related to the increased number of elective 
caesarean sections in breech presentation has initiated by 
the major international multicenter randomized clinical 
trial published by the Canadian obstetricians (Term Breech 
Trial Collaborative Group) in 2000 [5]. The study included 
2088 pregnant women in 121 institutions from 26 coun-
tries. Their results showed a higher risk of neonatal mortal-
ity and morbidity in vaginal delivery compared to elective 
caesarean section. Considering its size and controlled im-
plementation, this study is somewhat revolutionary when 

Table 2. Perinatal outcome

Delivery mode

Bracht Thiessen Müller MLVS Classical arm release Vermelin

Birth lenght, cm

< 40 3 4 1 3 1 5

41–45 3 4 1

46–50 13 21 6 1 6

> 51 6 7 12 1

Birth weight, g  

500–999 3 2 1 1 4

1000–1499 1 4 1

1500–1999 2 1 1

2000–2499 1 2 1

> 2500 18 28 19 1 7

Gestational age, week

22–28 2 3 1 3 1 5

29–32 3 1

33–37 4 7 4

38–42 16 25 15 1 7

Apgar score

1 min > 7 17 30 13 1 7

1 min ≤ 7 5 5 1 12 1 6

5 min > 7 20 35 19 1 8

5 min ≤ 7 2 1 6 1 5
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it comes to the current attitude towards delivery in breech 
presentation. 

After a few years, additional publications have been writ-
ten that modify the original conclusions of the 2000 Term 
Breech Trial [6]. The same researchers have published three 
follow-up studies with maternal outcomes at three months 
after delivery and children’s’ outcomes two years after labor. 
Those studies showed that the risk of urinary incontinence 
was lower for women in the planned caesarean delivery 
group at three months postpartum, and after two years, 
there was no difference between the groups. Furthermore, 
at two years postpartum, most women (79.1%) did not 
report a difference in most maternal parameters, includ-
ing breastfeeding, menstrual problems, depression, pain 
and distressing memories of the birth experience. Also, 
the studies showed that there was no difference in the risk 
of death or neurological damages between the elective 
caesarean group and the planned vaginal delivery group. 
Goffinet et al., concluded that different countries have dif-
ferent obstetric practices and there are better outcomes 
in vaginal delivery in the country where that mode is used 
more often [12–14]. 

In 2018, The American College of Obstetricians and Gy-
necologists made the following recommendations for the 
VBD [11]: 
•	 Obstetrician-gynecologists and other obstetric care pro-

viders should offer external cephalic version as an alter-
native to planned caesarean for a woman who has a term 
singleton breech fetus, and she has no contraindications 
for that. In that case caesarean delivery services must 
be readily available; 

•	 The decision regarding the mode of delivery should 
consider patient wishes and the experience of the health 
care provider;

•	 Planned VBD of a term singleton breech fetus may be 
reasonable, but under specifical guidelines; 

•	 If VBD is planned, a detailed informed consent should be 
documented — including risks that perinatal or neona-
tal mortality and short-term neonatal morbidity may be 
higher than if a caesarean delivery is planned.
The VBD can be recommended if certain criteria are 

met. Consistent international recommendations are still 
missing, so several different characteristics are used as exclu-
sion criteria for vaginal planned breech deliveries [15, 16].  
Criteria for planned vaginal breech delivery at term preg-
nancy included the expected normal vaginal delivery, ul-
trasonographic estimated fetal weight < 3,800 g, fetal head 
flexion, normal pelvimetry of a maternal pelvis, absence 
of a comorbidity (hypertension, gestational diabetes mel-
litus, intrauterine growth restriction, oligohydramnios), 
completed or frank breech presentation, a term pregnancy 
(38–42 gestation week) and the educated obstetrician. Also, 

The English breech guideline uses a birth weight of 3,800 g 
or more as an indication for a cesarean section. Contraindi-
cations for planned vaginal delivery in breech presentation 
include [17–19]: 
•	 Cord — breech presentation (compound presentation); 
•	 Footling breech presentation (1 or both hips extended); 
•	 Fetal growth restriction or macrosomia (newborn weight 

more than 4,000 g); 
•	 Fetal anomaly likely to interfere with vaginal labor; 
•	 Fetal head — hyperextended; 
•	 Clinically inadequate maternal pelvis.

Recent studies have suggested possible association 
of immunological diseases such as asthma, inflammatory 
bowel disease, type 1 diabetes in children born by caesar-
ean section [7, 8]. Moreover, a maternal 6 morbidity after 
a caesarean section is three times higher than after vagi-
nal delivery. Also, long- term neurological infant outcomes 
(including cerebral palsy) do not differ by planned vaginal 
delivery or caesarean section. Keag et al. [19], and authors 
in their meta-analysis and systematic review described 
that there is no statistically significant association of mode 
of delivery with perinatal mortality. Their meta- analysis 
described eight studies showing an association between 
allergies, hypersensitivity, dermatitis, or atopic conditions 
with cesarean section. Caesarean section was also associ-
ated with increased odds of childhood obesity up to five 
years when compared with vaginal delivery. Also, their re-
search shows many disadvantages of caesarean section 
for further pregnancy and labor such as increased odds 
of placenta previa, placental abruption, ectopic pregnan-
cy and increased odds of miscarriage or hysterectomy.  
The mechanics of VBD pose a greater risk of perinatal injury 
than caesarean section, but short- term injury often resolves 
and reliable estimates of permanent damage are lucking 
[20]. A newborn in breech presentation has a higher risk of 
cord presentation and a higher risk of cord prolapse during 
delivery than a newborn in cephalic presentation. That risk 
varies from < 1% to 10% and is higher for so- called “footling 
breech presentation” [21]. As mentioned, footling breech 
presentation is indication for caesarean section. But a fetus 
with feet presentation with flexed hips and flexed knees is 
known as a complete breech. Also, an incomplete breech is 
a fetus with flexed hips, one extended knee and one flexed 
knee. Both, fetus in completed breech and in incomplete 
breech presentation are qualified for VBD [22]. 

A retrospective cohort study published by Finn-
ish authors compare neonatal and maternal outcomes 
in spontaneous onset preterm VBD after trial of labor 
(BTOL) and elective caesarean section (BCS) and between 
BTOL and vertex control deliveries, in singleton fetuses at 
32 + 0 — 36 + 6 weeks of gestation [20]. Results showed that 
no mortality was observed and severe morbidity was rare. 
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Sixteen-point five percent of neonates in the BLOT group,  
23.3% in the BCS group and 7.8% in the vertex control  
group needed support after delivery in the neonatal inten-
sive care unit (NICU). Lower gestation age and small for ges-
tation age were associated with the need for support in the 
NICU. This study showed that maternal morbidity was similar 
across the groups. Median blood loss was more pronounced  
in the BCS group compared to the BTOL group. So, in breech 
deliveries at 3 + 0 — 36 + 6 gestational weeks, BTOL did 
not increase neonatal morbidity compared to BCS [23, 24]. 
Our study included 14 preterm newborns who were trans-
ferred to NICU. Twelve out of 14 were extremely premature  
and they were delivered due to some complications (placen-
ta defects, abruptio placentae, preterm premature rupture of 
membranes (PPROM), anhydramnios). All newborns trans-
ferred to NICU, independent of gestational age, survived 
and were discharged from NICU. 

Minimal assistance delivery is used in vaginal delivery 
in breech presentation. With some method of minimal as-
sistance delivery it was possible to successfully complete 
70% of the breech presentation. In case of some complica-
tions, the newborn should be delivered by some method 
for the release of the head and/or shoulder or by a caesar-
ean section. As shown in our study, delivery by Thiessen 
had the best perinatal outcome. Also, the most newborns 
transferred to NICU were delivered by MLVS technique. 
It shows that the more traumatizing method being used, 
the worse perinatal outcome and more transfers to NICU 
result. Also, most vaginal delivery in breech presentation is 
uncomplicated and can be completed with no assistance 
(Vermelin) or with minimal assistance at delivery (Thiessen). 
Such cases are highest at vaginal delivery in breech presen-
tation. Sometimes complications occur, such as stagnation 
of the shoulder or the head, and more complicated methods 
are needed. Fortunately, this is not very common. This is why 
there is such a difference in the number of the deliveries with 
different delivery modes. Unfortunately, the difference in the 
number of deliveries between groups may be increasing  
the likelihood of a mistake. So, this study should be com-
pared with other such studies. [25, 26]. The best conclusion 
would be made by meta- analysis of all study that research 
vaginal delivery in breech presentation. 

In 2016, Louwen et al., and a group of authors pub-
lished study about perinatal outcomes in breech pres-
entation depending on maternal position during the 
delivery (upright, on their back or caesarean section). 
Results showed a non — significant increased risk of mor-
tality and serious morbidity for planned vaginal deliveries  
in the maternal dorsal position, but much smaller differ-
ences in risk with upright delivery, or planned vaginal 
birth ending in caesarean, when compared with planned 
caesarean. Also, with the mother in an upright position 

then in a dorsal position the length of second stage of 
vaginal delivery was significantly shorter — 42% shorter. 
The study compared the first years of research, then the  
dorsal position was used almost 1/3 of the time and  
the last 2.5 years of study, when all VBD were done upright 
— the comparison shows the caesarean rate reduced by 
32%. Researchers from Austria did an analysis limited to 
41 VBD with the woman on her hands and knees and after 
that a retrospective cohort of classic VBD. They concluded 
that upright delivery seemed to be “safe for the fetus 
with reduced maternal morbidity”. According to that, VBD  
in the upright position was associated with shorter second 
stages, reduced maneuvers and neonatal injuries, less 
serious perinatal laceration than was the dorsal position, 
less caesareans during labor, suggesting potential ad-
vantages of maternal upright position for VBD [27, 28]. 
Vaginal delivery in breech presentation in a position other 
than a dorsal position also requires obstetric care provid-
ers with a lot of a knowledge and an experience. So, that 
is only implement in some European centers. 

Induction of labor in breech presentation has rarely, but 
recently, been reported. Finnish authors published a retro-
spective observational study of induction of labor in breech 
presentation [29]. Results showed no statistical differences 
between the induction group and the spontaneous group 
regarding neonatal and maternal morbidity and mortality. 
Indications for induction are diverse: delayed labor after 
spontaneous rupture of membranes, preeclampsia, post- 
term pregnancy, diabetes, etc. The labor can be induced 
with prostaglandins, a balloon catheter, an oxytocin infusion 
and an amniotomy. The mode of induction has no effect 
the success rate of the VBD. In the study published by Finn-
ish obstetricians, they observed two groups of deliveries: 
in the induction group the second stage of delivery was 
significantly longer, furthermore there were more cases of 
diabetes, and the gestation age was higher in that group 
of deliveries. The study also showed that the induction of 
labor was not associated with an increased risk of neonatal 
morbidity. The vaginal delivery rate in induction VBD at term 
is like the rate of induced deliveries with the fetus in cephalic 
presentation. Another group of obstetricians compared 
the induction of labor with the elective caesarean section. 
Results showed that there was no significant difference be-
tween the groups for the primary neonatal outcome in the 
planned caesarean section versus in the induction of labor. 
Consequently, the induction of labor might be an additional 
tool after unsuccessful external version to prevent a primary 
caesarean section [29–31]. 

In 2018, study in Australia and New Zealand showed 
that experience and confidence in VBD increased with  
the number of procedures performed and were significantly 
higher among Fellows [32]. Despite the level of confidence, 
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responders felt confidence in managing vaginal twin deliv-
ery more than managing vaginal breech deliveries, and only 
32.7% (67/205) of respondents intended to offer vaginal 
breech delivery in their practice. The main reasons reported 
were the risk of adverse outcomes and potential medico-
legal consequences (43.4%) and not enough experience 
(57.2%). The encouragement of older obstetricians, more 
practice and an adequate birth room are necessary to young 
obstetrician- gynecologist fore achieves self- confidence  
in managing vaginal delivery in breech presentation. 

The Swiss clinical study implements VBD in its clinical 
guidelines, naming that the renaissance in delivery in breech 
presentation [33]. Our study shows that the newborns deliv-
ered by Thiessen and Bracht method had the best perinatal 
outcomes. These two methods are also referred in other 
studies as the two methods of assistance with the best 
perinatal outcome. The method of assistance has direct im-
pact on the perinatal outcome in VBD, regardless of a parity 
and a gestation age, and better outcomes are related with 
less-traumatizing methods. Also, obstetricians and obstetric 
care providers with enough experience and knowledge are 
indispensable. 

The results of our study showed that the better perina-
tal outcome of newborns was during vaginal delivery by 
Thiessen method compared to other methods of assistance 
during vaginal delivery. Also, very good outcomes were at 
newborns delivered by Vermelin and Bracht methods. Those 
three methods are methods with minimal assistance, and 
it brings a lot of benefit during vaginal delivery in breech 
presentation. Sixty-four out of 98 pregnancies were com-
pleted between 38 and 42 gestation weeks. 

Comparing percentages of newborns who were trans-
ferred to NICU, the number is higher in VBD. On the other 
hand, 14/15 newborns delivered vaginally who were trans-
ferred were preterm and that was additional 8 reason for 
transfer to the NICU. With caesarean section, 20/23 new-
borns who were transferred to the NICU were preterm.  
The most common condition in NICU transfer in vaginal 
delivery were placenta defects, abruptio placenta, PPROM, 
anhydramnion and polyhydramnion while in caesarean sec-
tion these were preeclampsia, placenta defects, Rh– immu-
nization and hypoxio detalis. 

Following the criteria for VBD is not necessarily planned 
elective caesarean section in pregnancy with fetus in breech 
presentation. Perinatal outcome, as show in this study  
and  in many other studies, does not differ between cae-
sarean section and vaginal delivery. Better outcomes were 
detected at newborns delivered vaginally by method with 
minimal assistance. These results indicate that the assisted 
delivery technique has an impact on perinatal outcome of 
newborns delivered by vaginally. 

CONCLUSIONS
According to our study, it is necessary to know that 

better outcomes are related to less- traumatizing methods 
of assistance. Some recommendation for vaginal breech 
delivery needs to be followed for the best perinatal outcome 
and a minimally maternal injury. To sum up, vaginal delivery 
in breech presentation (VBD) is a safe option in the centers 
where there is enough experience and knowledge among 
obstetric care providers. 
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