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Abstract
Purpose  To evaluate spatulas for entrapment of the after-coming head (EAH) during vaginal breech delivery, in the setting 
of failed usual manoeuvres (Bracht or Mauriceau).
Methods  We led a retrospective cohort study in two tertiary referral hospital in France. From 2003 to 2018, we included all 
deliveries of live children requiring the use of spatulas (Thierry’s and Teissier’s) for EAH during vaginal breech delivery.
Results  Over the period, 59 breech deliveries with spatulas for EAH were enrolled (prevalence 2.3%). No vaginal delivery 
failures were found. The average term was 36 weeks of gestation. Mean maternal age was 29.4 years and median parity was 1. 
50.8% of the foetuses presented as complete breech, 40.7% as frank breech, and 8.5% as footling breech. Maternal morbidity 
was low: no obstetrical lesions of the anal sphincter, 28% episiotomy (performed before application of instruments in most 
cases). There was no evidence of foetal over-morbidity. The average weight of the foetuses was 2635g. There was no serious 
trauma associated with the use of spatulas: only one case of skin lesion and a case of non-severe cephalhematoma could be 
attributed to the instrument. Mean arterial pH was 7.19, the median 5-min Apgar score was 10.
Conclusion  In compliance with obstetrical mechanics, spatulas should be considered as an effective instrument during EAH 
with maternal and foetal safety. This is the first cohort describing the use of an instrument to manage EAH during vaginal 
breech delivery, while knowledge and mastery of this technique are essential to manage this situation.
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Introduction

Breech delivery is the second most frequent presentation at 
term after cephalic presentation (3–4%) [1].

The delivery route of a breech presentation has long been 
a controversial topic, particularly after Hannah’s TBT study 
[2] in 2000. Nowadays, the vaginal delivery is generally 
proposed when both foetal and maternal parameters allow 
it [3–4].

Entrapment of the after-coming head (EAH) is a rare but 
potentially serious dystocial complication during vaginal 
breech delivery [5–7].

According to Broche and al [5], it could be related to a 
misjudged foetal-pelvic disproportion, an unknown pelvic 
narrowing or a foetal head deflexion related to a backward 
rotation of the back. During entrapment in pelvic excavation, 
the main anomalies are soft-tissue dystocia (rapid delivery 
and hypertonia of the anus lifters) or, more rarely, narrow 
midpelvis. On the other hand, preterm foetuses whom head-
to-pelvis ratios are higher could pass through an incom-
pletely dilated cervix, while the cervix later retains the head.

Risk factors for EAH include: foetal macrosomia or mac-
rocephaly, extended foetal neck, reduced maternal pelvic 
diameters, prolonged second stage of labour, and incom-
pletely dilated cervix at the time of deliver or rapid descent 
of the foetus in preterm delivery.

Since EAH portends an increased risk of neonatal mor-
bidity, its management should be prompt and accurate. 
Caregivers need to maintain competence in management of 
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EAH, because they may always encounter it unexpectedly, 
particularly when women present in advanced labour with 
the breech already delivering.

Bracht and Mauriceau manoeuvres are commonly per-
formed to overcome EAH [5]. In case of failure, several 
guidelines (CNGOF [8–9], SOGC [10], RCOG [3], ACOG 
[11]) recommend the use of instrumental assistance (Piper 
forceps or spatulas). However, only few data focusing on 
instrumental management of EAH are available and none 
has specifically addressed the feasibility of spatulas in this 
indication.

Spatulas do display several strengths to support their use 
in EAH. Indeed, their design allows foetal propulsion and 
orientation within the maternal genital tract with reduced 
traction [9]. Furthermore, many studies have demonstrated 
their safety on the foetal head, including premature babies 
[12–14]. Therefore, spatulas seem to be a preferred instru-
ment in EAH, unlike forceps, which require gripping force 
and support.

We thus aimed to evaluate spatulas for the management of 
EAH during vaginal breech delivery, in the setting of failed 
usual first line manoeuvres (Bracht or Mauriceau).

Study design

All cases of EAH during vaginal breech delivery, requiring 
instrumental assistance by Thierry’s or Tessier’s spatulas 
were enrolled in this retrospective study from 2003 to 2018 
in two tertiary maternity hospitals (Toulouse University 
Hospital and Besançon University Hospital).

Mode of delivery for term breech was planned accord-
ing to the HAS French Guidelines. Exclusion criterions 
for vaginal breech delivery were similar in both hospitals: 
hyperextended neck on ultrasound, high estimated foetal 
weight ( > 3800 g). External cephalic version (ECV) was 
proposed to all these patients in both maternities. Comput-
erized tomography was performed to study maternal pel-
vimetry if ECV failed in case of primiparous or history of 
childbirth < 3800 g.

Spatulas were the only instrument used for EAH after 
failure of the usual manoeuvers (Bracht or Mauriceau) in 
both departments.

The exclusion criteria comprised EAH of children born 
by caesarean section for breech presentation, breech deliver-
ies during stillbirth, and Medical Termination of pregnancy.

Patient records containing the code "spatulas" and 
"breech delivery" were identified. The various qualitative 
and quantitative data from patients and new borns were col-
lected anonymously on obstetrical and paediatric records.

Our primary endpoint was the existence of a neonatal 
trauma that could be attributed to instrumental assistance, 
also named "Neonatal birth injuries" [15]. It included 

cutaneous lesion (petechiae, ecchymosis, hematoma, and 
wound), extra-cranial lesion (cephalohaematoma and ser-
osanguineous hump), orthopaedic lesion (fractures and 
embarrassments), neurological lesion (brachial plexus and 
facial paralysis), and cerebral lesion (hematoma under-dural, 
extradural, intraventricular haemorrhage, and intra-paren-
chymatous haemorrhage). Secondary endpoints included 
foetal morbidity parameters (arterial pH, venous pH, cord 
lactate, APGAR scores, and neonatal care unit admission), 
maternal perineal state (episiotomy and severe perineal tears 
corresponding to third and four degree lacerations, involving 
anal sphincter or rectum mucosa injuries [16]). The vaginal 
delivery success rate was also collected.

We performed a sub-group analysis for preterm babies 
before 29 weeks of gestation (WG) and new borns of < 2000 
g. Actually, the incidence of EAH in preterm does not appear 
to be higher in this sub-population [17]. Neonatal morbidity 
also did not appear to be increased [6, 16].

This study received agreement from the national Research 
Ethics Committee on Gynaecology and Obstetrics (CEROG 
2018-OBS-1024).

The results are presented as averages, medians, devia-
tions, and percentages.

Results

Between January 2003 and July 2018, 94,459 childbirth 
occurred in participating centers. Among them, we observed 
2572 vaginal breech deliveries (2.7% of deliveries) and 59 
cases of instrumental extraction by Thierry’s or Tessier’s 
spatulas for EAH during a vaginal breech delivery have been 
recorded. Hence, the prevalence of EAH requiring second 
line management was 2.3%. In all cases, spatulas application 
permitted vaginal delivery.

The maternal demographic characteristics are summa-
rized in Table 1. An attempt of an external cephalic version 
was made in 23 cases (38.9%).

Table 1   Maternal demographic characteristics

Continuous variables are presented as mean ± SD and categorical var-
iables as n (%)
WG weeks of gestation, BMI body mass index

n = 59

Maternal age (year) 29.4 (15–41)
Gestational age (WG) 36
Primiparous 14 (23%)
Median parity (RDI) 1 (1–2)
Scar uterus 2 (3.4%)
Maternal height (cm) 164 (152–178)
BMI (kg/m2) 23.3
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The prenatal workup to allow a vaginal delivery com-
prised ultrasound examination for head deflexion in 53 cases 
(89.9%) and pelvimetry in 23 cases (39%). Regarding pel-
vimetry, mean measurement of antero-posterior diameter 
was 124.8 cm (range 113–141cm), mean inlet transverse 
diameter was 128.3 cm (range 113–147 cm), and mean pel-
vis transverse diameter was 113 cm (range 95–138 cm). Pel-
vimetry was not performed in 61% of cases (n  = 36) due to 
prematurity (i.e., gestational age ≤ 37 WG, n = 26), history 
of vaginal delivery of a child weighing > 3800 g (n  = 10), 
and diagnosis of breech presentation during labour (n  = 3).

The average term of delivery was 36 WG. Labour was 
spontaneous in 91.5% of cases (n  = 54) and induced in 8.5% 
(n  = 5) of cases. 50.8% (n  = 30) of the foetuses presented as 
complete breech, 40.7% as frank breech, and 8.5% as foot-
ling breech. The characteristics of the first stage of labour 
are summarized in Table 2.

The presentation station before starting active second 
phase of labour was midpelvic (10%, n  = 6), low pelvic 
(71.7%, n  = 43), and outlet (13.3%, n  = 8). There was 5% 
(n  = 3) of cord prolapse before or at the beginning of expul-
sive efforts. The average duration of expulsive efforts was 
14 min (1–43 min).

The reduction of EAH by spatulas was preceded in 79.7% 
by the usual manoeuvres (in 41 cases Mauriceau’s alone, 
in 2 cases Bracht’s alone, and in 12 cases both manoeuvres 
combined). Nitrates were administrated in 28.8% (n  = 17). 
A complementary cervical incision was performed in eight 
cases (13.8%).

The analysis of neonatal characteristics (Table 3) did not 
reveal any case of neonatal birth trauma or severe Neona-
tal Birth Injury due to spatula use. There were one case of 
superficial skin and one case of non-severe cephalohema-
toma. No orthopaedic, extra-cranial, or neurological lesions 
were observed.

The median arterial pH was 7.19, and the median 5-min 
Apgar score was 10. A transfer to neonatal intensive care 
unit (NICU) occurred in 27 neonates (45.8%), related 

to prematurity. The mean length of hospitalization was 
6.4 days.

The average arterial pH for new-born weighing less than 
2000g (n = 11) was 7.24. The median 5-min Apgar score 
was 7. For premature children born before 29 WG (n = 6), 
the mean arterial pH was 7.29. The corresponding median 
5-min and 10-min Apgar score before 29 WG was 2.5 and 5, 
respectively. All these new-borns ( < 2000 g and < 29 WG) 
have been transferred to NICU. Two of them died at D28 of 
life ( < 2000 g and < 29 WG) due to complications related 
to prematurity.

Regarding maternal morbidity, we did not observe any 
case of severe perineal laceration. The episiotomy rate was 
28.3% (n = 17).

Discussion

Our results highlight the efficacy and safety of spatulas in the 
management of EAH during vaginal breech delivery. Indeed, 
their use systematically led to vaginal delivery and was not 
associated with significant maternal and foetal morbidity. 
The prevalence of EAH requiring second line management 
(spatula-assisted delivery) was 2.3%.

Table 2   Labour characteristics

Continuous variables are presented as mean ± SD and categorical var-
iables as n (%)

Type of labour
 Spontaneous labour 54 (91.5%)
 Induced labour 6 (8.5%)

Foetal presentation
 Complete breech 30 (50.8%)
 Frank breech 24 (40.7%)
 Footling breech 5 (8.5%)

Duration of labour 04h15
No analgesia 4 (6.77%)
Oxytocin use 48 (81.3%)

Table 3   Neonatal characteristics (n = 59)

Continuous variables are presented as mean ± SD and categorical var-
iables as n (%)

n (%)

Term distribution (WG)
  25–27 + 6 3 (5)
  28–32 + 6 7 (10)
  33–36 + 6 15 (27)
  > 37 34 (58)

Weight (g)
  < 2000 g 11 (18.6%)
  2000–3000 g 25 (42.3%)
  3000–4000 g 22 (37.2%)

  > 4000 g 1 (1.7%)
  Average weight (g)
  IQR

2635
2109–3250

Apgar score 5 min median 10
 Apgar 5 min < 7 12 (20.3%)
 Apgar5 min > 7 47 (79.7%)

Apgar score 10 min 9
Arterial pH 7.19
 pH Arterial < 7.00 3 (5%)

Venous pH 7.3
Cord lactates 5.5
NICU transfer 27 (45.8%)
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To our knowledge, this is the first cohort describing the 
use of an instrument in case of EAH during vaginal breech 
delivery. It was carried out in two tertiary maternity hospi-
tals delivering more than 3500 and 5000 babies per year with 
elective use of spatulas in this special indication, due to their 
supposed safety on the foetal head.

According to the French HAS guidelines in 2012 [4] on 
planned caesarean sections, criterions for vaginal breech 
delivery agreement are based on the favourable confronta-
tion between pelvimetry and foetal biometry, the absence 
of hyperextended neck on ultrasound. In our study, despite 
different medical protocols in our centres (about the limits 
of maternal pelvic dimensions), vaginal birth agreements 
respected these recommendations (89.9%, n = 53). Foetal 
measurements were not standardized in our two maternity 
hospitals, which explains the high rate of absence of ultra-
sound data [76.3% (n  = 45)].

National guidelines for vaginal breech delivery (CNGOF 
[8–9] SOGC [10], RCOG [3], and ACOG [11]) describe 
the possibility of performing manoeuvres (Mauriceau’s and 
Bracht’s, supra-pubic fist) to ensure the foetal head flexion 
and thus its engagement during EAH. Assisted delivery 
(forceps or spatulas) is also possible in case of failure of 
these manoeuvres. Forceps is a birth aid instrument histori-
cally described in 1924 by Edmund Piper [18] during EAH. 
Focusing on obstetrical mechanics, using forceps in this 
indication seems inappropriate because of the strength grip-
ping (the blades are articulated), the support on the foetal 
occiput (which is an area of fragility) and the chin-occipital 
traction axis used. There are a few quotes of forceps in sci-
entific literature for EAH in vaginal breech delivery [19–22], 
most of them older, without any evaluation of maternal and 
foetal morbidity. After failure of these above manoeuvers, 
emergency caesarean sections after reintroduction of the foe-
tal mobile (on head deflexion) had also been described [23]. 
Finally, Zavanelli’s manoeuvre or symphysiotomy had also 
been cited in the literature [24].

Many studies have demonstrated the low neonatal mor-
bidity associated with spatulas-assisted deliveries [12–14]. 
Indeed, spatulas are often considered as an instrument pro-
tecting foetal head due to its mechanistic based on propul-
sion rather than traction and without gripping effect. Hence, 
there are commonly used in premature deliveries.

This technique requires two operators. An assistant holds 
the foetal body, extremities and umbilical cord with two 
hands and raises these structures slightly to create space to 
inserting the spatulas. The operator places the two blades on 
either side of the foetal head. The two blades are not articu-
lated, so there is no gripping effect. Spatulas supports are the 
foetal malar bones (protection of the skull) and the maternal 
pelvic walls (Fig. 1). The traction in the umbilical–coccygeal 
axis will allow a flexion of the head and thus a reduction of 
the largest diameter of the presentation.

Our data, although retrospective, tend to support their 
safety as well in the setting of EAH. Indeed, no neonatal 
lesion attributable to instrumental extraction nor severe 
"Neonatal birth injuries" [15] were observed. However, 
there is no comparison to a reference control group in the 
literature. Moreover, our study is descriptive and we were 
not able to carry out a comparative analysis, particularly on 
the use of forceps versus spatulas in this situation.

The supra-cervical EAH rate appears to be low in our 
study due to missing data. The rate of nitrate use or cervical 
incision rate does not allow us to conclude on the supra-
cervical retention rate. It would seem appropriate to consider 
this infrequent type of EAH as potentially more serious, with 
a worse foetal prognosis, although this is not described in the 
literature and causes significant mechanical problems with a 
quasi-impossible instrumental assistance.

There are no data available to predict EAH prevalence 
during a vaginal breech delivery > 37 WG. However, neo-
natal mortality due to this event ranges from 1.7 to 13.3% 
in preterm populations (26–29 WG) [6–7]. In our study, no 
case of neonatal injury due to spatulas or "Neonatal birth 
injuries" was found in this category. However, neonatal mor-
bidity according to other outcomes (5- and 10-min APGAR 
score, NICU transfer) was higher in this population. This 

Fig. 1   Spatulas during entrapment of after-coming head
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is related to prematurity itself more than to the situation of 
EAH. It is important to note that two of these children died 
on D28 due to prematurity-related complications. The study 
of this subgroup highlights the possibility of using spatulas 
also in cases of preterms or low birth weight.

In our study, no vaginal failure has been reported. This 
cohort study confirms this clinical impression and empha-
sizes the interest of spatulas in these high-risk obstetrical 
situations. Including centres that recommend caesarean sec-
tion delivery for breech presentation, healthcare profession-
als need to maintain competence in management of EAH, 
because they may always encounter it unexpectedly, par-
ticularly when women present in advanced labour with the 
breech already delivering or even during caesarean section.

Conclusion

In compliance with obstetrical mechanics, spatulas are an 
efficient instrument to manage EAH in vaginal breech deliv-
ery with maternal and foetal safety. Therefore, mastering this 
technique seems essential and indicated for any obstetrician 
without increasing the neonatal risk during EAH in vaginal 
breech delivery.
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