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Abstract

Introduction

Vaginal delivery out of a breech presentation in pregnancies at term are being re-imple-

mented into clinical practice. Still, recommendations regarding exclusion criteria leading to

caesarean sections are based on expert opinions, not on evidence-based guidelines. The

difference in perinatal outcome and course of delivery in births with babies in frank breech

position and babies in incomplete or complete breech presentation never has been investi-

gated in a large patient cohort.

Objective

To compare perinatal outcome of vaginally intended breech deliveries between births out of

frank breech position and incomplete/complete breech presentation.

Design

Prospective cohort study.

Sample

884 women at term with a singleton in frank breech presentation (FB) and 284 women with

incomplete or complete breech presentation (CB) intending vaginal birth between January

2004 and December 2018.

Methods

Maternal and fetal outcome was compared between groups using Pearson’s Chi Square

test. Birth duration parameters were analysed using logistic regression.
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Results

There were no differences in cesarean section rates (FB: 25.1%, CB 22.2%, p = 0.317).

Short-term fetal morbidity did not differ between groups (FB: 2.5%, CB: 2.8%, p = 0.761). In

vaginal deliveries the necessity to perform manual assistance was significantly more fre-

quent in deliveries of infants in CB (FB: 39.9%, CB: 51.6%, p = 0.0013). Cord loops (FB:

10.1%, CB: 18.0%, p = 0.0004) and cesarean sections necessary because of cord pro-

lapses (FB: 1.4%, CB 8.1%, p = 0.005) were significantly more often in deliveries with babies

in CB.

Conclusion

This study provides evidence, that perinatal morbidity is not associated with the fetal leg

posture in vaginally intended breech deliveries. The higher risk for the need of manual assis-

tance during vaginal birth in deliveries of babies out of complete or incomplete breech pre-

sentation suggests that obstetrical departments re-implementing the vaginal breech in their

repertoire might start with births of babies out of frank breech presentation.

Introduction

Fetal breech presentation at term occurs in 3–4% of pregnancies [1]. Hence, vaginal breech

delivery should be included in every obstetrician’s repertoire but clinical expertise and experi-

ence have constantly declined over the last decades. Many providers in high-income countries

recommend a planned cesarean section as the safest delivery mode for breech infants. This

trend is problematic since growing perinatal morbidity and mortality parallel rising cesarean

section numbers [2–6]. Excessive postpartum bleeding, placenta percreta and uterine rupture

are potentially life threatening complications for mother and child and best prevented by

reducing their most important risk factor–a previous cesarean section. As an alternative to a

cesarean section, eligible patients should be offered an external cephalic version to promote

delivery out of vertex presentation [7]. In patient counseling, providers should clarify that suc-

cess rates of this procedure are reported to be below 50% [8]. Hence, a delivery out of breech

presentation still needs to be addressed thoroughly in patients counseling.

National guidelines differ in their recommendations on breech management. Hence, it is

necessary to provide more evidence on delivery outcomes in order to unify international stan-

dards [9]. For instance the British guideline emphasizes the safety of the vaginal approach

when a baby presents as breech at term and certain prerequisites are met [7]. Conditions such

as a skilled obstetrical team, an adequate pelvis with an intertubarous distance greater than 11

cm or an upright birth position have proven their value in order to secure patient safety

[10,11]. However, many existing precautions and exclusion criteria for a vaginal birth

approach are vague, intuitively chosen or opinion based. For example, vaginal delivery of

infants out of incomplete or a complete breech presentation (one or both legs downwards lead-

ing together with the fetal coccyx) is deemed to be less complicated compared to a delivery out

of frank breech presentation (both legs up, fetal coccyx leading) [12]. To our knowledge overall

data on association of adverse perinatal outcome and the posture of the fetal legs in vaginal

breech births is scarce. One study investigating this particular matter was performed in a small

cohort of 266 patients. Here, Krause et al. reported a higher rate of short term neonatal mor-

bidity in deliveries out of incomplete and complete breech presentation [13].

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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To promote the safety of vaginal breech deliveries, facilitate clinical decision making in

patients counseling and promote unified guidelines in the future, more consistent evidence is

needed on the role of the fetal leg posture in vaginally intended breech deliveries at term.

Hence, this study aimed at comparing (1) the maternal and fetal outcome and (2) the mode of

delivery between patients who intended a vaginal delivery of a baby in frank breech against

complete and incomplete breech.

Materials and methods

Patient cohort and patient selection

From January 2004 until December 2018, we performed a prospective case-controlled study on

all women presenting with a fetus in breech presentation at term (>37 weeks of pregnancy) at

the Goethe University Hospital Frankfurt. The university hospital’s ethics committee gave con-

sent (420/11). Because the patient information was gathered after patients dismissal from the

hospital and no patient was treated otherwise than within standard clinical care, the ethics com-

mittee waved a patient’s consent. Data was analyzed anonymously. Of 2016 women presenting

with a fetus in breech presentation at term, 1168 were included (Week of gestation> 36+6, vag-

inal intended breech delivery). Reasons for exclusion were the following: planned cesarean

delivery, infant’s birth weight of below 2.5 kg or footling presentation (Fig 1).

‘Perinatalerhebung Hessen’, a state database was used for data collection. Data was com-

pleted using the hospitals patient management system. All data was gathered after discharge of

the patients.

The counseling process, as well as patient selection and procedures at our center has been

previously described [11,14].

The preferred maternal position during delivery (stage II) in all spontaneous and manually

assisted vaginal deliveries was in upright position (e.g. on knees and arms). In some cases, the

obstetrician in charge changed birth position individually. In incomplete and complete breech

Fig 1. Flow chart of study cohort.

https://doi.org/10.1371/journal.pone.0225546.g001

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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presentation, the leading leg can wedge and cause (i) pain and (ii) arrest of delivery. In our

center, it is common practice to offer peridural anesthesia because of this known phenomenon.

If a wedged leg inhibits birth progression (which might be the case in complete breech presen-

tation), it is standard procedure in our center to release the leg manually without pulling the

baby. The maneuver is shown in Fig 2. Afterwards, spontaneous course of delivery is possible

again. This maneuver was not counted as a manual assistance because in all cases, leg manipu-

lation and actual delivery with or without manual assistance did not happen in immediate

timely order.

Statistical analyses

Group differences were tested using Pearson’s χ2 test and Fishers exact test. Compared groups

consisted of unequal sample sizes. To additionally demonstrate statistical accuracy, all tests

were performed after equalizing sample sizes through random selection of patients within the

larger group (frank breech group) [14,15]. There were no different results after performing

those analyzes if not otherwise indicated.

To analyze birth duration, mean and standard deviation were estimated. Since normal dis-

tribution did not apply (birth duration in all vaginal deliveries: Shapiro-Wilk-W-Test

W = 0.887) and sample sizes were unequal, non-parametric Wilcoxon test was performed to

detect differences.

Statistical analyzes were conducted using JMP software (SAS Institute, Cary, USA).

Results

1168 pregnant women at term with a fetus in breech presentation decided to intend vaginal

delivery at our center. 884 patients presented with a baby in frank breech presentation (coccyx

leading, both legs upwards; FB). In 284 cases, one or both legs were leading in addition to the

coccyx (incomplete and complete breech presentation; CB). Age, BMI and duration of preg-

nancy was equally distributed between groups. In the FB group, there were more primiparous

women (61.2% in comparison to the CB group (51.1%)). Fetal leg position was not associated

with maternal preconditions or uterus abnormalities (Table 1). The cesarean section rate after

onset of labor was not significantly different (FB: 25.1%, CB: 22.2%, p = 0.317) (Table 1).

We analyzed differences in cesarean section indications in all abdominal deliveries after ini-

tial vaginal approach (FB cesarean group n = 222, CB cesarean group n = 63). There were no

significant differences in rates of birth arrest or non-reassuring heart rate pattern (Table 2).

Notably, umbilical cord prolapse as an indication to perform a cesarean section happened sig-

nificantly more often in the CB group (FB: 1.4%, CB: 8.1%, p = 0.005, Table 2).

Fetal outcome was evaluated using several parameters (fetal arterial pH, 5’ APGAR score,

admission to the neonatal intensive care unit (NICU), birth trauma, intubation, neurological

deficit, neonatal death). Each parameter on its own did not show a significant difference when

all vaginal intended deliveries were compared between FB and CB group. A modified PRE-

MODA score was used [14,16] to refine our analysis. There was no significant difference in

neonatal morbidity possibly related to mode of delivery (after exclusion of cases of chorioam-

nionitis, perinatal infection and congenital fetal malformations/diseases) between FB group

(2.5%) and CB group (2.8%) with a p value of 0.761 (Table 3). Nuchal cords or umbilical cord

loops around other parts of the baby’s body as findings during or after delivery were found sig-

nificantly more often in births out of CB (18%) in comparison to deliveries out of FB (10.1%,

p = 0.0004).

When all vaginal deliveries (vaginal frank breech = vFB, vaginal complete or incomplete

breech = vCB) were analyzed separately, a significantly higher amount of manual assistance

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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Fig 2. Cartoon of release maneuver in order to loosen a wedged leg in a complete breech presentation. A) baby’s position in the

pelvis when the mother lies on the back (only while clinical examination the mother will be placed on the back during birth in our

center) B) The examiner grabs the lower foot with two fingers. C) The examiner pulls the leg out. D) Position of the baby after the

maneuver. Figure published with the permission of the artist, Chloe Dolic.

https://doi.org/10.1371/journal.pone.0225546.g002

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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was noticed (vFB 39.9%, CB 51.6%, p = 0.0013). Assistance of head delivery was significantly

more often necessary in the vCB group (FB: 33.5%, CB 35.7%). The Louwen maneuver (help

with delivery of arms while the mother is on all fours [11]) was performed significantly more

frequently in vCB cases (FB: 23.7%, CB: 29.9%, p = 0.0069). Need for peridural anesthesia as

well as maternal birth injuries were not significantly different between both groups (Table 4).

Of note, duration of second stage was significantly longer in deliveries of babies in frank

breech presentation (FB = 61 minutes, CB = 47 minutes, p = 0.013, Table 4). Neonatal morbid-

ity possibly related to the mode of delivery was not different between groups of vaginal deliver-

ies (vFB 2.4%, CB 3.2%, p = 0.544, Table 4).

In our collective, parity is not equally distributed (see Table 1). Because it is known that pri-

miparous women experience longer deliveries and cesarean section rate is higher compared to

multiparous women, we performed a separate analysis only with primiparous women. Within

this analysis, all abovementioned results were comparable except the birth duration means of

vaginal deliveries of second stage. Here, no significant difference was detected between vaginal

deliveries of babies out of frank breech (83 minutes) versus babies out of incomplete or com-

plete breech presentation (74 minutes, p = 0.247) (Table 5).

Since the fetal leg posture correlated with duration of second stage, we aimed at assessing

the association between second stage duration and need for manual assistance. Because parity

influences birth duration, we only included primiparous women in this analysis. In vFB deliv-

eries the duration of second stage showed a significant positive correlation with (i) likelihood

for manual assistance of delivery of arms (Fig 3A, p = 0.044) and (ii) likelihood for manual

assistance of delivery of the head (Fig 3B, p = 0.040). In the respective correlation of duration

of second stage and manual assistance in vCB deliveries, no significant correlation was found

(Fig 3C and 3D).

Discussion

Intended vaginal breech deliveries should be re-implemented into the obstetricians routine

since national guidelines—once again—recommend the vaginal approach as a safe option

when the patient collective is well selected [7,17]. Frequently, clinicians still have reservations

Table 1. General characteristics vaginal intended deliveries FB vs. CB.

Characteristic Frank breech

N = 884

Incomplete and complete breech

N = 284

P Value

Age (mean, SD) 32.2 (±4.2) 32.2 (±4.9) 0.979

BMI (mean, SD) 23.1 (±3.9) 23.0 (±4.0) 0.360

Duration of pregnancy in days

(mean, SD)

279 (±8.2) 278 (±8.4) 0.097

Parity (n, %) 0.009

1 541, 61.2% 145, 51,1%

2 218, 24.7% 92, 32.4%

> 2 125, 14.1% 47, 16.6%

Fetal birth weight (gram; mean, SD) 3346 (412, ±14) 3380 (418, ±25) 0.280

Maternal preconditions count 140,15.8% 35, 12.3% 0.149

Abnormal uterus conditions (myomas, previous cesarean) 37, 4.2% 18, 6.3% 0.136

Delivery mode 0.003

Spontaneous vaginal birth 402, 45.5% 107, 37.7%

Manually assisted birth 260, 29.4% 114, 40.1%

Cesarean section 222, 25.1% 63, 22.2% 0.317

https://doi.org/10.1371/journal.pone.0225546.t001

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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against vaginal breech birth, which are based on expert opinions and low-evidence level infor-

mation from textbooks, leading to insufficient patient information during clinical counseling.

This can be directly translated into an unnecessary high cesarean section rate [18,19]. It is

important to supply obstetrician’s knowledge with evidence-based information in order to

develop well-educated informed consent when patients seek counseling for term breech birth.

Because no reliable data is available regarding the impact of the fetal leg position (frank breech,

incomplete or complete breech) on perinatal outcome, we extracted data from a large cohort

comparing the fetal short-time outcome, the cesarean section rate and the maternal outcome

of deliveries of babies out of frank breech presentation vs. incomplete/complete breech

presentation.

Table 2. Cesarean section indications all Cesarean deliveries FB vs. CB.

Characteristic Frank breech

N = 222

Incomplete and complete breech

N = 63

P Value

Mother’s wish count 7 (3.2%) 3 (4.8%) 0.540

Arrest in Stage I 79 (35.4%) 17 (27.0%) 0.202

Arrest in Stage II 65 (29.2%) 18 (28.6%) 0.913

Non-reassuring fetal heart rate pattern 77 (34.7) 17 (27.0) 0.251

Umbilical cord prolapse 3 (1.4%) 5 (7.9%) 0.005

Suspected infection (chorioamnionitis) 7 (3.2%) 0 (0.0%) 0.154

https://doi.org/10.1371/journal.pone.0225546.t002

Table 3. Fetal outcome parameters vaginal intended deliveries FB vs. CB.

Characteristic Frank breech

N = 884

Incomplete and complete breech
N = 284

P Value

PREMODA Score count 49 (5.5%) 15 (5.3%) 0.866

PREMODA Score rel. to mode of delivery � 19 (2.2%)�� 8 (2.8%)��� 0.515

pHa < 7.0 5 (0,6%) 2 (0.7%) 0.796

5’ APGAR < 4 5 (0.6%) 1 (0.4%) 0.662

NICU > 4 days 44 (5.3%) 15 (5.0%) 0.839

Birth trauma (e.g. clavicular or humerus fracture) 8 (0.9%) 3 (1.1%) 0.818

Intubation > 24h 9 (1.0%) 2 (0.7%) 0.634

Neurological deficit (intracranial bleeding, seizures) 6 (0.7%) 2 (0.7%) 0.964

Neonatal death 1 (0.1%) 0 (0.0%) 0.571

Infection 40 (4.5%) 7 (2.5%) 0.124

Umbilical cord loop 89 (10.1%) 51 (18.0%) 0.0004

� The following cases were excluded (from PROMODA Score to PREMODA rel. to delivery mode, leading cause mentioned): FB-group: 21 cases of newborn infection,

one case of aspiration and pneumothorax, two cases of spontaneous intracerebral bleeding, one case of death 7 days after birth of a newborn with Potter syndrome, two

case of arrhythmia, one case of bradycardia because of a triple umbilical cord loop around the neck (emergency caesarean section), one case of pulmonary stenosis, one

case of myoclonism, CB-group: four cases of newborn infection, one case of meconium ileus, one case of congenital heart disease, one case of congenital

hypothyroidism, one case of glucose-6-phosphate-dehydrogenase deficiency.

�� 2 cases of forceps delivery of the following head with perinatal asphyxia, 2 cases of plexus paralysis with perinatal asphyxia, 1 case of clavicular fracture without

perinatal asphyxia, 1 case of cephalic fracture and perinatal asphyxia where a forceps had to be performed on the following head without neurologic deficiencies at

discharge. 1 case of plexus paralysis without perinatal asphyxia, 1 case of isolated humerus fracture after assisted delivery of arms without asphyxia, 1 case of plexus

paralysis and severe problems adapting after birth, 1 case of severe problem adapting after birth with a pulmonary hypertension, 1 case of perinatal asphyxia with

pneumothorax (with spontaneous recovery) and renal bleeding, 8 cases of perinatal asphyxia

��� 1 case of forceps delivery of the following head with perinatal asphyxia, 2 cases of uncomplicated clavicular fracture without asphyxia, 5 cases of perinatal asphyxia

All infants were discharged in good general condition.

https://doi.org/10.1371/journal.pone.0225546.t003

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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In our analysis, we saw that the posture of legs has only little impact on perinatal outcome.

Neonatal morbidity rates, maternal injuries as well as cesarean section rates did not differ

between FB and CB group in intended vaginal deliveries (Table 1). When cesarean section

indications were compared, umbilical cord prolapse as a reason for an abdominal delivery

occurred significantly more often in CB deliveries than in FB deliveries (Table 2). Also, our

data showed that nuchal cords are more frequently found in CB presentations (see Table 3).

Breech presentation is reported to be a risk factor for cord prolapses [20–22]. We here can pro-

vide additional evidence that the risk for cord prolapse is increased specifically in cases with

incomplete or complete breech.

The need to perform manual assistance for the delivery of arms and head during birth was

significantly higher in vaginal deliveries of babies in incomplete or complete breech presenta-

tion. This can be explained by a shorter second stage of labor in CB cases (Table 4, Fig 3). The

baby’s body needs time to rotate in the second stage, enabling the shoulders to enter the pelvic

Table 4. Fetal outcome parameters vaginal deliveries FB vs. CB.

Characteristic Frank breech

N = 662

Incomplete and complete breech

N = 221

P Value

Manual assistance 260 (39.3%) 114 (51.6%) 0.0013

Assistance with head delivery [%] 222 (33.5%) 101 (45.7%) 0.001

Assistance with arm delivery (Louwen maneuver) [%] 157 (23.7%) 66 (29.9%) 0.0069

Peridural anesthesia 336 (50.8%) 104 (47.1%) 0.341

Duration of birth in minutes (mean, SD) � 399 (±308) 363 (±302) 0.179

Duration Stage I� 337 (±280) 313 (±280) 0.286

Duration Stage II� 61 (±72) 47 (±63) 0.013

Perineal injury 328 (50.0%) 106 (48.0%) 0.684

Perineal injury III-IV˚ 12 (1.8%) 5 (2.3%) 0.674

PREMODA Score 28 (4.2%) 12 (5.4%) 0.458

PREMODA Score rel. to mode of delivery 15 (2.3%) 7 (3.2%) 0.457

� data incomplete in 278 cases and thus excluded from analysis

https://doi.org/10.1371/journal.pone.0225546.t004

Table 5. Delivery outcome parameters of all deliveries of primiparous women FB vs. CB.

Characteristic Frank breech

N = 541

Incomplete and complete breech

N = 145

P Value

Spontaneous birth count (%) 195 (36.0%) 40 (27.6%) 0.024

Manual assistance 158 (29.2%) 59 (40.7%) 0.008

Cesarean section 188 (34.8%) 46 (31.7%) 0.495

PREMODA related to mode of delivery 15 (2.8%) 6 (4.1%) 0.397

Vaginal Deliveries N = 353 N = 99

Manual assistance 158 (44.8%) 59 (59.6%) 0.009

PDA 224 (63.5%) 61 (61.6%) 0.738

Perineal injury 191 (54.1%) 56 (56.6%) 0.664

Perineal injury III-IV˚ 10 (2.8%) 3 (3.0%) 0.917

Duration of birth in minutes (mean, SD) � 514 (±314) 471 (±364) 0.120

Duration of stage I � 528 (±290) 392 (±341) 0.084

Duration of stage II � 83 (±83) 74 (±80) 0.247

� Data of 140 cases missing, thereby excluded from analysis.

https://doi.org/10.1371/journal.pone.0225546.t005

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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entrance crossways. A shorter second stage could be caused by early manipulation in complete

breech cases. When wedging of the leading leg in the birth canal occurs, the lower leg is pulled

down and out (Fig 2). The mother’s pain and possible arrest in second stage can be overcome

by this maneuver. Besides the baby not having enough time to rotate adequately in the pelvis

triggered by early manipulation, the obligatory rotations in the pelvic cavity can also be com-

plicated by the presence of a leg in addition to the fetal coccyx leading to more obstetrical

interventions and ultimately to assisted arm and head delivery.

In our first analysis, a significantly longer second stage of labor was detected in deliveries

out of a frank breech presentation. This might be explained by a greater percentage of sponta-

neous births where no accelerating manipulations were performed. Also, the duration of birth

is strongly influenced by parity [23,24]. Because parity is not equally distributed in the FB and

CB groups, our first analysis might be confounded. When only primiparous women were

selected and delivery durations were compared no significant differences were detectable (see

Table 5). Duration of second stage correlated positively with need for manual assistance in

frank breech deliveries but not in complete or incomplete breech presentation deliveries (Fig

Fig 3. Logistic regression of second stage with manual assistance in primipara Logistic regression analysis of all

vaginal deliveries of primiparous women. Display with inverse y axis in order to show graphical tendency of likelihood

of manual assistance in relation to the duration of second stage. A) n = 241, logistic regression of duration of second

stage to help with delivery of arms (Louwen maneuver) in frank breech vaginal deliveries, Odds ratio per minute: 1.0034,

Chi2 over-all model test p = 0.0443 B) n = 241, logistic regression of duration of second stage to help with head delivery

in frank breech vaginal deliveries, Odds ratio per minute: 1.0033, Chi2 over-all model test p = 0.0402 C) n = 71, logistic

regression of duration of second stage to help with arm delivery in complete and incomplete breech vaginal deliveries;

Odds ratio per minute: 1.0035, Chi2 over-all model test p = 0.2707 D) n = 71, logistic regression of duration of second

stage to help with head delivery in complete and incomplete breech vaginal deliveries; Odds ratio per minute: 1.0011,

Chi2 over-all model test p = 0.7059.

https://doi.org/10.1371/journal.pone.0225546.g003

Frank breech versus incomplete and complete breech presentation in vaginally intended deliveries
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3). This might be due to the abovementioned leg manipulations in complete breech deliveries,

shortening the second stage and leading to a favorable position of the baby within the birth

canal.

When counseling women expecting a breech baby it is important to explain all options and

outcome eventualities. This includes the likelihood of manual assistance and umbilical cord

prolapse during birth, which is–according to this study—influenced by the fetal leg posture.

Nevertheless, it should be addressed that the fetal leg positioning might change between

counseling and labor. Based on our data, this situation would not constitute an indication for a

planned cesarean section since perinatal morbidity rates were not significantly different in any

analysis between different leg posture variations in our cohort.

Morbidity rates in our study population were increased compared to cephalic deliveries.

For instance, nationwide German official reports on perinatal morbidity in 2017 present

the following numbers for short-term delivery outcomes of vertex fetuses: postpartum

admission to the NICU: 3.14% (vs. 8.4% in our study), 5’ APGAR scores below 4: 0.25%

(vs.0.5% in our study), pH below 7.0: 0.25% (vs. 0.6% in our study) (S1 Table) [25]. This

observation was not surprising since this well-known fact is mentioned in the British

Green top guideline [7]. More importantly, studies with great sample sizes report–in con-

trast to the Hannah trial [26]–that long term outcome in intended vaginal breech deliveries

is comparable to cephalic deliveries even though higher short term morbidity rates exist

[16,27].

After the immense decline of vaginal breech deliveries in response to the Term Breech

Trial [26] that identified cesarean sections as the favored approach, now the practice of

“vaginal breech deliveries” is being re-implemented into the obstetrician’s repertoire. Many

authors criticize the trial by Hannah et al. and its methodology [16,19,28,29]. Numerous

substantial studies have been published since 2001 and the vaginal approach has been re-

instated into national guidelines and committee opinions [7,17]. Until now, little evidence-

based information has been gathered to specify and train the new generation of obstetri-

cians who have to learn vaginal breech deliveries. To support obstetrical institutions in re-

instating the vaginal option for women at term with a fetus in breech presentation, it might

be helpful to know odds and specific characteristics of different breech positions during

birth.

In that sense, this study’s results could greatly impact clinical management of breech pre-

sentation. Since fetal leg position did not impact the perinatal outcome or the mode of

delivery it should not be considered as a decision criterion in clinical counseling. Indepen-

dent of the fetal leg position, patients should be encouraged to attempt a vaginal breech

delivery. It is a strength of this study that our research question has never been addressed

prospectively before. A weakness of our data might be that compared groups are not

matched in age, BMI and parity, possibly leading to bias. Since only parity was significantly

differently distributed between groups (Table 1), we included an analysis of only primipa-

rous women. Because these data was gathered only at one single center, representability

might be limited. Multi-center controlled trials should deliver even more reliable data in

order to impact international guidelines.

In this trial, we provide evidence that a complete or incomplete breech presentation does

not lead to an increased rate of fetal morbidity but requires a skilled obstetric care because

manual assistance is more frequently required. Also, the type of breech presentation did not

alter maternal outcome or mode of delivery. Obstetrical centers re-implementing a vaginal

breech regiment might start with deliveries out of frank breech presentation to gather experi-

ence since more spontaneous deliveries can be expected.
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10. Klemt A-S, Schulze S, Brüggmann D, Louwen F. MRI-based pelvimetric measurements as predictors

for a successful vaginal breech delivery in the Frankfurt Breech at term cohort (FRABAT). Eur J Obstet

Gynecol Reprod Biol. 2019; 232: 10–17. https://doi.org/10.1016/j.ejogrb.2018.09.033 PMID: 30453166

11. Louwen F, Daviss BA, Johnson KC, Reitter A. Does breech delivery in an upright position instead of on

the back improve outcomes and avoid cesareans? Int J Gynecol Obstet. 2017; 136: 151–161. https://

doi.org/10.1002/ijgo.12033 PMID: 28099742

12. Pschyrembel W. Praktische Geburtshilfe für Studierende und Ärzte. 1964. Available: https://books.

google.de/books?id=OniVDwAAQBAJ&pg=PA295&lpg=PA295&dq=pschyrembel+steißlage&source=

bl&ots=W2-Dt9Pow0&sig=ACfU3U1vxWlm-BLuOCTreH9UsAIriH-Oqw&hl=de&sa=X&ved=

2ahUKEwj0g-LomZPjAhUiMewKHZqaDkkQ6AEwCXoECAkQAQ#v=onepage&q=pschyrembelstei%

C3

13. Krause M, Fischer T, Feige A. [What effect does leg position in breech presentation have on mode of

delivery and early neonatal morbidity?]. Z Geburtshilfe Neonatol. 201: 128–35. Available: http://www.

ncbi.nlm.nih.gov/pubmed/9410517 PMID: 9410517
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